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PREFACE
This book  has been w ritten  to  serve as a resource and  reference book  for professionals 
in service o rganizations. T his text has b een  w ritten  from  a m ultid iscip linary  perspective. 
D iscussions o f topics b lend  concepts, theory, and  practice from  fields such as opera­
tions, m arketing, in ternational m anagem ent, econom ics, strategy, psychology, hum an  
resources, and  m anagem ent science. The au tho rs believe a m ultid iscip linary  approach  is 
best for efficient and  effective m anagem ent o f service organizations and  their opera­
tions.

The book  can also be used as a tex tbook  for college-level courses such as Service 
M anagem ent o r Service O pera tions M anagem ent w ith  its com pan ion  textbook. 
A lthough Parts I and  II presen t nonquantita tive m aterial. Parts III and  IV presen t bo th  
quantita tive and  nonquan tita tive m aterial th a t can be used for efficient and  effective 
m anagem ent o f service operations. Because o f  this, it is suitable for a service m anage­
m en t course w ith  o r w ith o u t quantita tive orien tation . It is also suitable for a trad itional 
operations m anagem ent course w ith  special em phasis on  services.

Part I, “U nderstanding  Services,” consists o f  C hapters 1 th rough  6 and  focuses on  under­
standing services. It in troduces the reader to  the  service concept and  provides back­
ground  m ateria l in  several im p o rtan t areas. C hapter 1, “The Im p o rtan t Role Services 
Play in  an Economy,” addresses the  role o f  services in  ou r society. C hapter 2, “The 
N ature  o f Services and  Service Encounters,” discusses characteristics o f  services and  
exam ines the im portance o f the  service encounter. C hapter 3, “C ustom ers: The Focus o f 
Service M anagem ent,” focuses on  custom ers as consum ers o f  services and  their needs 
and  m otives as they im pact service purchase decisions. C hapter 4, “G lobalization o f 
Services,” provides an in ternational perspective on  services and  discusses the  challenges 
o f  globalization. C hapter 5, “Service S trategy and  C om petitiveness,” prepares the 
g roundw ork  for the th ree them es o f  quality, custom er satisfaction, and  value creation, 
and  focuses on  the  im pact o f  stra tegy  on  com petitiveness. C hap ter 6, “Ethical 
C hallenges in  Service M anagem ent,” explores ethical issues and  challenges m anagers, in 
general, and  service m anagers in  particular, face.

The em phasis o f Part II, “Building the Service System,” is on  building the system to create 
customer value and  satisfaction w ith  superior quality  services. C hapter 7, “Technology 
and  Its Im pact on  Services and  T heir M anagem ent,” focuses on  the role technology 
plays in service m anagem ent. C hapter 8, “D esign and  D evelopm ent o f  Services and  
Service Delivery Systems,” lays o u t the  principles o f  service design and  discusses the 
application o f techniques th a t have been successfully used in  m anufacturing  to  build  
quality  and  value in to  services. C hapter 9, “Supply Chains in  Services and  T heir 
M anagem ent,” focuses on  supply chains o f service organizations. This section concludes



w ith  C hapter 10, “Locating Facilities an d  D esigning T heir Layout,” w hich discusses two 
o ther im p o rtan t topics in  bu ild ing  and  o perating  the system: facility location  and  layout 
design.

Part III, “O perating  the Service System,” is concerned  w ith  issues related to  operating the 
service system  and  challenges m anagers o f  service organizations face. O ne o f the m ajo r 
challenges, m anaging  the dem and  for and  supply o f  services, is the  top ic  o f  C hapter 11, 
“M anaging D em and  and  Supply in  Services.” A supp lem en t to  this chapter, “Q ueuing  
and  Sim ulation,” covers tw o im p o rtan t topics: queu ing  and  sim ulation . C hap ter 12, 
“Service Q uality  and  C on tinuous Im provem ent,” provides the basic concepts o f  quality  
in  general and  service quality  in  particular. Technical aspects o f  quality  assurance are 
presen ted  in  a supplem ent, “Tools and  Techniques o f  Total Q uality  M anagem ent.” O ne 
o f  the biggest challenges service m anagers face is increasing the produc tiv ity  o f  service 
employees. This im p o rtan t top ic  an d  approaches to  increasing productiv ity  in  service 
organizations are discussed in  C hapter 13, “Service P roductiv ity  and  M easurem ent o f 
Perform ance.” Also presen ted  is a b rie f discussion o f  D ata  Envelopm ent Analysis as a 
pow erful too l in  m easuring  the efficiency o f  service organizations. Part III concludes 
w ith  C hapter 14, “M anagem ent o f  Public and  Private N onpro fit Service O rganizations,” 
w ith  a discussion o f  an im p o rtan t segm ent o f the service industry : public  and  n o npro fit 
service organizations. The n a tu re  o f  these o rganizations as well as the  challenges their 
m anagers face is discussed.

Part IV, “Tools and  Techniques for M anaging Service O perations,” presen ts the  tools and  
techniques fo r  m anaging service operations. C hap ter 15, “Forecasting D em and  for 
Services,” C h ap te r 16, “Vehicle R ou ting  a n d  Scheduling ,” C h ap te r 17, “P ro ject 
M anagem ent,” C hap te r 18, “L inear a n d  G oal P rog ram m ing  A pplications for Services,” 
and  C hapter 19, “Service Inven to ry  Systems,” are included  in  th is section.

We w ould  like to  th an k  ou r ed ito r Jeanne Glasser Levine for envisioning th is p ro ject and  
her encouragem ent for its com pletion. We also th an k  o u r p ro ject ed ito r Betsy G ra tner 
and  the professional staff o f  FT Press for the ir help w ith  the  p repara tion  o f  the book  for 
publication . Last b u t n o t the least, we hope th is text helps you achieve y our professional 
and  educational objectives as a successful m anager an d  decision m aker in  any service 
organization.
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1
THE IMPORTANT ROLE 

SERVICES PLAY IN AN 
ECONOMY

1.1 Introduction
There has been a surge of interest in all aspects of service management in recent times. Many 
books, articles, and research papers on services and service management have appeared in pop­
ular and academic business literature starting in the 1980s and continue to be published today. 
The impetus for this phenomenon can be traced back to two major developments in recent his­
tory. First, the quality movement that started in the 1980s had brought most consumers, news 
media, and academicians to the realization that the overall quality of services in the United States 
was not ideal, acceptable, or competitive in the international markets. Second, the fact that serv­
ices no longer formed the least important (tertiary) sector of the economy became obvious. 
Contrary to the once widely held view among economists, services in the second half of the 
twentieth century had increasingly played a significant role in the economic life in the United 
States and in all industrialized countries.

Growing attention paid to service quality and customer satisfaction had stirred managers of 
many service organizations into action. Even the executives and managers of one service con­
glomerate almost everyone loved to criticize, the federal government, were not immune to the 
mounting pressure. A lot has been done to improve quality and customer satisfaction in most 
service industries during the 1980s and in the twenty-first century. As a result, there have been 
marked improvements in the quality of many services. Nevertheless, mediocre service quality is 
still a fact of life in the United States and around the world. Exhibit 1-1 confirms this fact.



Exhibit 1-1 American Customer Satisfaction Index (ACSI)

1994 1995 2000 2005 2010 2012

M anufacturing

Durable goods 79.2 79.8 79.4 78.9 81.3 83.0

Nondurable goods 81.6 81.2 80.8 81.8 81.3 81.9

Services
Accommodation & food services 73.2 71.6 71.2 74.2 77.3 79.4

Transportation 70.3 71.1 70.0 72.4 73.3 73.6

Information 78.5 78.3 69.4 65.8 72.8 71.9

Finance and insurance 78.5 74.1 74.4 73.9 76.1 75.4

E-Commerce NA NA 75.2 79.6 79.3 80.1

E-Business NA NA 63.0 75.9 73.5 74.2

Energy, utilities 75.0 74.0 75.0 73.1 74.1 76.7

Retail trade 75.7 74.6 72.9 72.4 75.0 76 .lt

Health care & social assistance 74.0 74.0 69.0 70.8 77.0 78.5

Public administration/government 64.3 61.9 67.0 67.1 66.9 67.0t

NA: Not Available

Exhibit 1-1 presents a summary of American Customer Satisfaction Index (ACSI) numbers for 
select years between 1994 and 2012. The ACSI is designed to measure the quality of goods and 
services as evaluated by customers. The index is based on surveys of the customers of more than 
200 organizations in more than 40 industries in seven major consumption areas. i It measures 
satisfaction by asking consumers to compare their expectations of a good or service with their 
actual experience with it. It is clear from the data that overall customer satisfaction with goods 
and services has fluctuated over the years but has not changed much. Referring to Exhibit 1-1 it 
can be seen that customer satisfaction with accommodation and food services, transportation, 
e-Commerce, and e-Business have increased over the years while satisfaction with other services 
had ups-and-downs. Actually, Information, Finance and Insurance, and Utilities declined from 
their baseline levels. Over the years, satisfaction with government services has been consistently 
the lowest of all services.

SERVICE MANAGEMENT



Perhaps the most important revelation of the ACSI data is that no service in the recent past has 
had a customer satisfaction index equal to those for goods. It is not certain if an index of 100 per­
cent satisfaction will ever be achieved, or if that is even possible, in any industry. Hov^rever, it is 
clear that both private and pubhc service organizations have a long way to go, and managers of 
these organizations face a tremendous challenge. Will they rise to the challenge and raise cus­
tomer satisfaction with services to the same levels attained by manufacturers, or possibly surpass 
them? We certainly hope so! This book is written with the hope that it can help managers of serv­
ice organizations develop strategies and practices to do so. Chapter 1 begins by defining services 
and exploring the role of services in our society.

1.2 What Are Services?
The material gains of a society are achieved by adding value to natural resources. In advanced 
societies, there are many organizations that extract raw materials, add value through processing 
them, and transform intermediate materials and components into finished products. There are, 
however, other organizations that facilitate the production and distribution of goods, and organ­
izations that add value to lives through a variety of intangibles they provide. Outputs of this lat­
ter group are called services.

Services can be defined as economic activities that produce time, place, form, or psychological 
utilities. Services are acts, deeds, or performances; they are intangible. A maid service saves the 
consumer tim e fi-om doing household chores. Department stores and grocery stores provide 
many commodities for sale in one convenient place. A database service puts together informa­
tion in a form  more usable for the manager. A “night out” at a restaurant or movie provides psy­
chological refreshment in the middle of a busy workweek.

Services also can be defined in contrast to goods. A good is a tangible object that can be created 
and sold or used later. A service is intangible and perishable. It is created and consumed simul­
taneously (or nearly simultaneously). Although these definitions may seem straightforward, the 
distinction between goods and services is not always clear-cut. For example, when we purchase a 
car, are we purchasing a good or the service of transportation? A television set is a manufactured 
good, but what use is it without the service of television broadcasting? When we go to a fast-food 
restaurant, are we buying the service of having our food prepared for us or are we buying goods 
that happen to be ready-to-eat food items?

In reality, almost all purchases of goods are accompanied by facilitating services, and almost 
every service purchase is accompanied by facilitating goods. Thus the key to understanding the 
difference between goods and services hes in the realization that these items are not completely 
distinct, but rather are two poles on a continuum. Exhibit 1-2 shows such a continuum.

Chapter 1 The Important Role Services Play in an Economy



Goods Services

Exhibit 1-2 A Comparison of Various Goods and Services

Self-service gasoline

Home repair, painting

U w n cutting, pool cleaning

Source: Based on Earl W. Sasser, Jr., R.P. Olsen, and D. Daryl Wyckoff, Management o f Service Operations 
(Boston, Allyn and Bacon, 1978), p .ll.

Referring to Exhibit 1-2, one would probably classify the first three items as “goods” because of 
their high-material content. There is little service in purchasing self-service gasoline; an automo­
bile is mostly a physical item; and although its lease does require some service, a leased car is a 
good. Take-out food can be considered as consisting of half good and half service. One would 
probably classify the remaining items as “services” because of their high-service content; 
although, some physical materials may be received. For instance, restaurants not only give the 
customer a meal of physical food and drink, but also a place to eat it, chefs to prepare it, waiters 
to serve it, and an atmosphere in which to dine. Tax preparation is almost pure service, with ht- 
tle material goods (most tax returns are now filed electronically) received by the consumer.

1.3 The Service Sector of the U.S. Economy
From a macro viewpoint, an economy may be divided into three different sectors for study: the 
extractive sector, which includes mining and agriculture; the goods producing sector, which 
includes manufacturing and construction; and the service sector. The service sector has a 
tremendous impact on the U.S. economy. The next five headings discuss this impact.

Employment—The role services play in terms of employment is the easiest to illustrate. The U.S. 
economy today is characterized as a “service economy.” This is because the majority of the work­
ing population is employed in the service sector. Trend analyst John Naisbitt made the following 
observation: “In 1956, for the first time in American history, white-collar workers in technical, 
managerial, and clerical positions outnumbered blue-collar workers. Industrial America was
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giving way to a new society, where, for the first time in history, most of us worked with informa­
tion rather than producing goods.”  ̂The share of the service jobs grew steadily to 76 percent by 
the mid-1990s, and as indicated in Exhibit 1-3, it had reached 84 percent by 2010. In other words, 
anyone who is planning to enter the workforce today has about an 84 percent chance that she’ll 
be working in a service organization. Exhibit 1-4 illustrates the dramatic increase in service jobs 
since 1970.

Exhibit 1-3 U.S. Employment by Industry (Millions)

1970 1980 1990 2000 2010

Extraction
Agriculture

4.14
3.46

6% 4.44
3.36

5% 3.99
3.22

4% 4.35
3.75

3% 4.17
3.42

Mining and logging 0.68 1.08 0.77 0.6 0.75

Goods producing 
Construction

21.5
3.65

30% 23.18
4.45

25% 22.96
5.26

20% 24.06
6.79

18% 17.04
5.52

Durable goods 10.76 11.68 10.74 10.88 7.06

Nondurable goods 7.09 7.05 6.96 6.39 4.46

Service providing 
Wholesale trade

46.1
3.42

64% 66.26
4.56

70% 85.77
5.27

76% 107.1
5.93

79% 112.12
5.45

Retail trade 7.46 10.24 13.18 15.28 14.44

Utilities 0.54 0.65 0.74 0.6 0.55

Transportation and 
warehousing NA 2.96 3.48 4.41 4.19

Information 2.04 2.36 2.69 3.63 2.71

Financial activities 3.53 5.03 6.61 7.69 7.65

Professional and 
business services 5.27 7.54 10.85 16.67 16.73

Education and 
health services 4.58 7.07 10.98 15.11 19.53

Leisure and hospitality 4.79 6.72 9.29 11.86 13.05

Other services 1.79 2.75 4.26 5.17 5.33

Government 
(Federal, state, 
and local) 12.69 16.38 18.42 20.79 22.49

Total employed 71.74 100% 93.88 100% 112.7 100% 135.6 100% 133.33

Source: Bureau of Labor Statistics, Employment, Hours, and Earnings from the Current Emj 
(National), http://data.bls.gov/cgi-bin/surveymost7ce (Accessed on 07/5/12).
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Gross domestic product— Gross domestic product (GDP) is the total output o f goods and serv­
ices produced in the United States, valued at market prices. In other words, GDP represents the 
total value of goods and services attributable to labor and resources located in the United States. 
Services will be producing more than 82 percent of GDP in the years ahead. Exhibit 1-5 presents 
data on the breakdown of GDP and change in its composition since 1970. It is clear from this 
exhibit that service sector produces most of the value in our economy. This does not imply that 
manufacturing will eventually disappear or become unimportant, but it does indicate that more 
of the economic activity will be in the service sector. As shown in Exhibits 1-5 and 1-6, the share 
of GDP in extraction industries has been hovering above an average of approximately 2.5 percent 
in the last three decades. The share of goods production, however, has steadily declined to 15 per­
cent in 2010 from a high of 27 percent in 1970.

Exhibit 1-4 How Jobs in the Service Sector Have Soared

1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 

^  Manufacturing ■  Service-providing
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Exhibit 1-5 U.S. Gross Domestic Product by Industry (in Billions of Dollars)

1970 1980 1990 2000 2010

Extraction 42.4 4% 152.9 5% 184.1 3% 204.5 2% 396.5 3%
Agriculture, forestry,
fishing, and hunting 27.3 62.1 95.7 95.6 157

Mining 15.1 90.8 88.4 108.9 239.5

Goods producing 285.1 27% 689.8 25% 1212.5 21% 1882.9 19% 2213.5 15%
Construction 49.5 I3I.5 243.6 467.3 511.6

Manufacturing 235.6 558.3 968.9 1415.6 1701.9

Service producing 711.0 69% 1945.3 70% 4404.1 76% 7864.1 79% 11916.5 82%
Wholesale trade 67.7 186.3 347.7 617.7 797.3

Retail trade 83 198.3 400.4 686.2 884.9

Utilities 21.7 61 145.5 173.9 264.9

Transportation and
warehousing 40.2 102.6 172.8 301.4 402.5

Information 37.4 108.3 235.6 417.8 623.5

Finance, insurance,
real estate, rental,
and leasing 152.8 446.8 1049.2 1997.7 3007.2

Professional and
business services 52 173.1 516.5 1116.8 1782.8

Educational services.
health care, and
social assistance 40.3 134.1 376.7 678 1272.3

Arts, entertainment.
recreation,
accommodation.
and food services 29.8 83 199.6 381.6 555.8

Other services.
except government 27.8 68.5 153.9 277.6 356.8

Government 158.3 383.3 806.2 1215.4 1968.5

Total Gross domestic 
product (*) 1038.3 100% 2788.1 100% 5800.5 100% 9951.5 100% 14526.5 100%

*Sum of extraction, goods producing, and service producing may not be equal to totals due to rounding. 
Source: Bureau of Economic Analysis, “GDP by Industry.” http://bea.gov/iTable/iTable.cfm?ReqID=5&step=l 
(07-06-2012)
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N umber of business starts— Some of the new jobs are created in the existing organizations as 
they grow, but others are created when new companies are established. The service sector is 
where most new companies are formed. About 73 percent of all new private businesses are serv­
ice companies. In other words, the service sector is “where the action is” and where entrepre­
neurial spirit is most vigorous.

Exhibit 1-6 Changes in Major Components of GDP over the Years 1970-2011 

14000 -r-----------------------------------------------------------------------------------------------

1960 1970 1980 1990 2000 2010 2020

^  Extraction ■  Goods A  Services

Source: Bureau of Economic Analysis, “GDP by Industry.” 
http://bea.gov/iTable/iTable.cfm?ReqID=5&step=l (07-06-2012)

International trade— Services also play an im portant role in the U.S. international trade. During 
the 1960s and 1970s, service exports constituted approximately 22 percent of the U.S. exports. 
However, in the 2000s the service exports have reached approximately 30 percent of the total 
exports. The United States also imports services from abroad; currently, approximately 20 per­
cent of the imports are services. The most im portant fact, however, is that the service exports 
consistentiy exceeded service imports since 1971. In other words, services exported bring more 
revenue than what is paid to other nations for their services. The U.S. has had a negative trade 
balance every year since 1976. That is, what we paid to other countries for goods and services we 
bought from them exceeded what we received from them for the goods and services we sold to 
them. Exhibit 1-7 provides international trade balance data from the recent past. As can be seen 
from this exhibit, the trade deficit would have been much bigger if it weren’t for the surplus in 
service trade.
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Exhibit 1-7 U.S. Trade Balance (Billions of Dollars)

Year Total Goods Services

1960 3.51 4.89 -1.38

1970 3.90 2.58 -0.35

1980 -19.41 -25.50 6.09

1990 -80.87 -111.04 30.17

2000 -376.75 -^45.79 69.04

2010 -516.90 -645.12 150.39

Source: Bureau of Economic Analysis, Table 1 U.S. International Transactions, 
http;//www.bea.gov/intemational/xls/tabIel.xls (07/10/2012).

C ontributions to m anufacturing—Although we customarily divide the economy into three sec­
tors, these sectors are not wholly independent of each other. The relationship between manufac­
turing and services is the strongest; one cannot exist without the other. Some services would not 
exist if not for goods. For example, automobile repair service would not exist without cars. 
Similarly, some goods would not exist without the existence of services. For example, stadiums 
would not be built if there were no football, baseball, or soccer to be played in them; or there 
would be no drugs to cure illnesses without research and development services.

The relationship between manufacturing and services goes much beyond this simple relation­
ship in which one uses the output of the other. Most manufacturing companies would not pro­
duce goods without the support of numerous services. Some of these services are commonly 
provided internally, such as accounting, design, advertising, and legal services. Other services are 
provided by outside vendors in areas such as banking, telecommunication, transportation, and 
police and fire protection.

1.4 Theories Explaining the Growth of Services
Economists have been studying the reasons for the growth of services for many years. An early 
contribution to this line of inquiry was by A.G.B. Fisher who introduced the concept of primary, 
secondary, and tertiary industries.^ Primary production was defined as agriculture, pastoral pro­
duction, fishing, forestry, hunting, and mining. Secondary production consisted of manufactur­
ing and construction. Some authors included mining in this category. Finally, tertiary production 
was composed of transportation, communications, trade, government, and personal services. 
Fisher suggested that an economy can be characterized with respect to the proportion of its labor 
force employed in these sectors. He also argued that as income rises demand shifts firom the pri­
mary to secondary and then to tertiary sectors. Sociologist Daniel Bell described the develop­
ment of human societies in three general stages."*
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Preindustrial society—The dominant characteristic o f economic activity in pre-industrial soci­
ety is extractive, that is, agriculture, fishing, forestry, and mining. Life is primarily a game against 
nature. The level of technology is low or nonexistent; people are dependent on raw muscle power 
to survive, and therefore the productivity is low. Their success is largely dependent on the ele­
ments: the seasons, the rain, and the nature of the soil. The social life is organized around the 
family and extended household. Because of low productivity and large population, there is sig­
nificant underemployment, which is resident in both the agricultural and domestic-service sec­
tors. Because most people in this society struggle not to starve, they often seek only enough to 
feed themselves. Thus there is a large number of people employed or available to be employed in 
personal or household services (see Exhibit 1-8).

Exhibit 1-8 Preindustrial Society

Economic
Sector

Occupational
Scope Technology Design Methodology

Time
Perspective

Axial
Principle

PRIMARY: ■ Farmer ■ Primitive ■ Game ■ Com mon ■ O rientation ■ Traditional
EXTRACTIVE ■ Miner ■ Raw against sense and to the past ■ Limited

■ Agriculture ■ Fisherman materials nature experience ■ Ad hoc resources
■ Mining
■ Fishing
■ Timber

■ Unskilled responses

Source: Adapted from Daniel Bell, The Coming o f Post-Industrial Society: Venture in Social Forecasting 
(New York, Basic Books, 1973), p. 117.

Industrial society— The dominant characteristic o f economic activity in industrial society is 
goods production. Life is a game against fabricated nature. Economic and social life has become 
mechanized and more efficient. Machines and the energy that powers them dominate produc­
tion; they have replaced muscle power. Productivity has increased tremendously; the art of mak­
ing more with less is valued. The economic watchwords are maximization and optimization. 
Division of labor is further extended. Technological advancements lead to new, faster, and more 
specialized machines that constantly improve productivity and replace more workers. The work­
place is where men, women, materials, and machines are organized for efficient production and 
distribution of goods. It is a world of planning and scheduling in which components for pro­
duction are brought together at the right time and in the right proportions to speed the flow of 
goods. The workplace is also a world of organization based on bureaucracy and hierarchy People 
are treated as “things” because it is easier to coordinate things than people. The unit of social hfe 
is the individual in a free market society. Quantitjr of goods possessed by an individual is an indi­
cator of his standard of living (see Exhibit 1-9).
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Exhibit 1-9 Industrial Society

Economic
Sector

Occupational
Scope

SECONDARY: ■Semiskilled
■ Goods worker 

producing ■ Engineer
■ Manufactur­

ing

Technology Design

■ Energy ■ Game 
against 
fabricated 
nature

Tune
Methodology Perspective

■ Empiricism ■ Ad hoc
■ Experiment- adaptiveness

■ Projections

Axial
Principle

■ Economic 
growth: 
State or 
private 
control of

Source: Adapted from Daniel Bell, The Coming of Post-Industrial Society: A Venture ir 
(New York, Basic Books, 1973), p. 117.

Postindustrial society—The dominant characteristic of economic activity in postindustrial 
society is service production. Life is now a game between persons. What matters now is not mus­
cle or machine power or energy, but information and knowledge. The central character of eco­
nomic life is the professional. She possesses the kinds of skills and knowledge increasingly 
demanded in this society. This demand for increased technical knowledge and skills in the work­
place makes higher education a prerequisite to entry into postindustrial society and good life. 
The quantity and quality of services such as health, education, and recreation that an individual 
can afford are indicators of his standard of living. Citizens’ demand for more services such as 
healthcare, education, arts, and so on and the inadequacy of the market mechanism in meeting 
these demands lead to the growth of government, especially at the state and local level (see 
Exhibit 1-10).
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Exhibit 1-10 Postindustrial Society

Economic
Sector

TERTIARY:
■ Transportatic
■ Recreation

Occupational
Scope Technology Design

Time
Methodology Perspective

Axial
Principle

■ Trade ■ Abstract
■ Finance theory: ■ Centrality
■ Insurance ■ Professional models, ■ Future of and
■ Real estate and technical ■ Information ■ Game simulation, orientation codification

■ Scientists between decision ■ Forecasting of
persons theory, theoretical

systems knowledge
analysis

QUINARY:
■ Health
■ Education
■ Research
■ Government

Several substages are involved in the transition from an industrial to a postindustrial society. 
First, an expansion of services such as transportation and public utilities is needed for the devel­
opment of industry and distribution of goods. Second, mass consumption of goods and popula­
tion grovnh require an expansion of wholesale and retail services, as well as services such as 
finance, real estate, and insurance. Finally, as personal incomes rise, the percentage of money 
devoted to food declines. Increments in income are first spent for durable consumer goods, such 
as housing, automobiles, and apphances. Further increases in income are spent on services such 
as education, healthcare, vacations, travel, restaurants, entertainment, and sports. This tendency 
in consumption behavior leads to the growth of the personal services sector.

There are many other reasons given to explain the growth of services; some inspired by the the­
ories previously discussed, and some are independently developed by various researchers. Some 
of these are summarized as follows.^

■ The increase in efficiency of agriculture and manufacturing that releases labor to 
services

■ The flow of workers from agriculture and other extraction to manufacturing and then 
to services
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■ The application of comparative advantage in international trade

■ A decrease in investment as a percentage of gross domestic product (GDP) in high- 
income industrialized countries or an increase in the percentage of the GDP in low- 
income countries

■ A rise in per capita income

■ An increase in urbanization

■ Deregulation

■ Demographic shifts

■ An increase in international trade

■ Joint symbiotic growth of services with manufacturing

■ Advances in information and telecommunication technologies

1.5 Overview of the Book
This book covers a wide range of issues in managing service organizations and their operations. 
It focuses on creating value and customer satisfaction. Therefore, the book is designed to provide 
a comprehensive coverage of topics relevant to that end. Its content is quite different from tradi­
tional operations management textbooks; although we have also included some of the topics 
covered in those books. The discussions draw upon the knowledge and experience of various 
areas of business as well as on disciplines other than business. For example, discussions fre­
quently rely on the theory and practice of strategy, marketing, international management, 
human resources, management science, economics, psychology, and sociology. Hopefully, this 
multidisciplinary and cross-functional approach helps managers and future managers develop a 
well-rounded and sohd understanding of the complexities of services and their management.

The book is organized in four parts. Part I, Chapters 1-6, begins with this introduction and 
focuses on developing an in-depth understanding of services. Chapter 2 discusses the nature of 
services and service encounters. Chapter 3 examines customers and their needs, and factors that 
influence their decisions in services purchasing. Chapter 4 discusses the globalization of services 
and forms of globalization. Chapter 5 deals with the issues concerning value creation and serv­
ice strategy. Finally, Chapter 6 contains a discussion of ethical issues in service management and 
ethical challenges managers face.

Part II covers topics relevant to developing service systems. Building a competitive service system 
that creates value and customer satisfaction requires the effective use of certain inputs. These 
inputs are technology (Chapter 7), service design and development (Chapter 8), service supply 
chains (Chapter 9), the selection of an appropriate site for a service facility, and the design of its 
layout (Chapter 10).
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Part III is devoted to topics that are crucial to managers for operating a service system effective­
ly and efficiently Topics covered in this part include managing demand and supply (Chapter 11), 
service quality and continuous improvement (Chapter 12), and service productivity and meas­
urement of performance (Chapter 13). Chapter 14 includes a brief study o f the management of 
pubUc and nonprofit service organizations because these organizations play an increasingly 
important role in our economic and social life.

Part IV presents various quantitative tools and techniques for managing service operations. This 
part contains chapters discussing some of the most powerful and widely used quantitative tech­
niques in managing operations of both manufacturing and service organizations. Chapter 15 
discusses forecasting. Chapter 16 focuses on techniques to optimize decisions in routing vehicles. 
Project management is discussed in Chapter 17, and linear and goal programming is discussed 
in Chapter 18. Chapter 19, the final chapter of this part, covers inventory systems for service 
operations.

1.6 Summary
This chapter examined the concept o f services fi-om a macro viewpoint. Definitions of service 
and service economies were presented, as well as the importance of services in our society. It dis­
cussed the im portant role services play in the U.S. economy for employment, gross domestic 
product, number of business starts, international trade, and contributions to manufacturing. We 
then considered the theories explaining why services grew so much in the economies of indus­
trial nations in the second half of the twentieth century. Theories concerning the three types of 
production, primary, secondary, and tertiary industries and how societies may migrate fi-om one 
dominant form of production to the next also were discussed.
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THE NATURE OF SERVICES AND 
SERVICE ENCOUNTERS

2.1 Introduction
The definition of a service business or service organization has been a continuing problem for 
students of productive systems. Manufacturing is often taken as the point of departure, and serv­
ice organizations are distinguished in terms of differences from manufacturing organizations. 
This approach tries to identify services by some criteria for the output, the process, or the con­
sumption of the output that contrasts with manufacturing organizations.

This chapter examines the general concepts of a productive system and the characteristics that 
make services unique. Also discussed are service encounters that play a crucial role in the rela­
tionship between a customer and a service organization and significantly impact perceptions of 
service quality, customer satisfaction, and repeat purchase decisions.

2.2 General Concept of a Productive System
A system is, simply, a set of elements that works toward a common goal by acting on inputs 
to produce outputs. A productive system is one that adds value, economic or otherwise, in the 
conversion of inputs to outputs. A general representation of a productive system is shown in 
Exhibit 2-1.
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Exhibit 2-1 A General Productive System

Possible inputs

Information
Energy
Materials
People

Productive
system

Information 
Raw materials 

^ Goods 
Services

Biological units By-products
Scrap 
Waste 
Energy 
People
Biological units

A productive system consists of physical elements related to each other. There are five types of 
productive systems:

1. Extraction of materials or energy from the environment

2. Biological growth and change

3. Tangible output conversion systems

4. Intangible output conversion systems

5. Hybrid conversion systems

Examples of each of these are shown in Exhibit 2-2. Services, as usually defined, fall into either 
of the last two groups. For example, a restaurant is generally considered to be a service, but its 
output consists of both tangible and intangible components. For example, although the food 
consumed by the customer is tangible, the pleasant dining experience is an intangible compo­
nent of the service. Manufacturing organizations also fall within two groups, the third and the 
fifth. The sole output of a manufacturing organization cannot be intangible (the fourth group). 
However most “manufacturing” firms provide a combination of tangible and intangible outputs. 
Consider a custom automobile “manufacturer” that works in contact with a customer through­
out the process. Is this firm actually a manufacturer or is it primarily a “service” firm?
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Exhibit 2-2 Types of Productive Systems

Extraction
Mining the earth (or moon) surface 

Mining under the ocean 

Processing oceans or other bodies of water 
(such as salt lakes)

Extracting gases from the atmosphere

Biological
Agriculture
Animal and fish husbandry 

Biological growth and genetic changing 
of microorganisms

Tangible-Output Conversion Systems
Unit, or custom

Batch

Continuous (long runs of identifiable units) 

Process (identity of individual units is lost 
as in chemical, textile, rubber, and electrical 
power production)

Intangible-Output Conversion System
Consulting

Movies

Radio broadcasting 
Physical examinations 

Day-care centers 

Public administration

Hybrid Conversion Systems
Restaurants

Book publishing
Barber shop

Automobile repair
Surgery

From the preceding, we see that the dichotomy of “service” versus “manufacturing” is not easily 
maintained. Rather, there is a continuous spectrum of organizations with varying amounts of 
tangible and intangible outputs (see Exhibit 2-3). Intangibility is an important characteristic of 
services. The next section presents a discussion of intangibility and some other important 
characteristics that distinguish services.
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Exhibit 2-3 Tangibility-Intangibility Spectrum

repair 

Restaurant_______

Source: Adapted from G. Lynn Shostack, “Breaking Free from Product Marketing," Journal of Marketing 
(April 1987).

2.3 Characteristics of Services
Through the years, researchers and analysts have used one or more criteria to characterize serv­
ices. They have identified various characteristics! that are common to most services. The follow­
ing five are the most ofl;en mentioned characteristics that differentiate them from manufactured 
goods— the primary characteristics of services:

1. Intangibility

2. Lack o f ownership

3. Inseparability

4. Perishability

5. Variability

Although not all services possess all these characteristics, they do exhibit most o f them and some 
others that are the consequences of them. These characteristics are now discussed in more detail. 
The discussion also provides hints of some of the unique problems managers of service opera­
tions encounter.
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Intangibility
Most services are intangible. This characteristic can be understood easily when one thinks about 
the tangible nature of goods. A good is a physical object; it can be touched, felt, sometimes 
smelled, and if it is a food item, it can be tasted. Services are not physical objects. They may uti­
lize physical objects or be embodied in physical objects, but they are not physical. For example, 
software consists of instructions for a computer to perform. It is written in a computer language, 
and its instructions can be executed only by a computer. These instructions are usually recorded 
on a CD or can be downloaded to a hard disk from the Internet. Consequently, the service pro­
vided by a software developer is embodied in a physical object (CD or hard disk) and cannot be 
used without the aid of another physical object (computer).

Most services are performances. A service such as legal advising usually involves the act of giving 
advice and representation of a chent in a courtroom. Such services usually have no tangible out­
put. When there is a tangible output, it is not the service itself but a medium through which the 
service output is delivered to the customer. For example, a report that proposes solutions to a 
client’s business problem is not the real output of a consulting service; the real output is the ideas 
expressed in the report to solve the problem. Other services combine an intangible output with 
a physical output, as in the case of restaurants, gasoline stations, or interior decorating. Although 
it is true that manufacturing output also can include intangibles (such as warranties, technical 
information, and prestige of ownership), the primary output of manufacturing is always a phys­
ical product. Intangibility describes the uniqueness of services more succinctly than any other 
characteristic.

Lack of Ownership
An important consequence of intangibility is that for most services, purchasing the service does 
not result in ownership. Purchasing a good implies ownership. For example, a customer who 
buys a stereo music set becomes the owner of the set and can do a number of things with it; enjoy 
music, give it to someone as a gift, trade it for a TV set, or sell it. Purchasers of most services do 
not have such options. For example, if you buy a ticket to a Broadway show, you obtain the right 
to be in the audience at a particular date and time. If you watch the show, you have exercised that 
right and it is gone; you cannot claim a right to watch the show again, unless you buy another 
ticket. In other words, you don’t have the ownership of anything valuable after the show. Does 
the expired ticket you hold have any value? An exception to this limitation is when the service is 
embedded in a physical product. For example, if you buy the video of the Broadway show, you 
will have the same options a good provides.

Inseparability
Provision and consumption of most services are inseparable; they can be consumed only when 
they are produced. For most goods these two processes can be and usually are separate location- 
ally and temporally TV sets can be produced in a factory in one geographical location and
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shipped to wholesalers and retailers all over the world and consumed in many different places. 
Someone who buys a TV set does not have to use it right away; it can stay in its box indefinitely. 
A physician’s advice to a patient, however, is consumed as it is given.

A second form of inseparability is the inseparability of the customer from the service delivery 
process. In other words, most services cannot be stored for future use; the customer must be 
present when the service is created. A customer’s presence is not required when a TV set is pro­
duced, but a physical examination in a doctor’s office cannot be performed unless the patient is 
there. A lecture in a classroom, a football game, a rock concert, a train ride are just a few addi­
tional examples in which both forms of inseparability can be seen; the performance and con­
sumption of these services are simultaneous and inseparable, and customers must be present to 
enjoy the benefits of these services. Of course, exceptions may be cited, such as a football fan 
watching a game on TV from a recording device long after the game was played.

Joint consumption of some services is a third form of inseparability. Some services are provided 
for a large group of customers. For example, a theatrical production, a concert, a cruise ship 
vacation are services produced for and experienced by a group o f people. Although each person’s 
experience may be different in these services, the entire group may suffer from the behavior of an 
intoxicated and unruly patron. Consequently, in some services what one customer experiences 
cannot be separated from the entire group’s experience.

Perishability
Most services, because they are simultaneously produced and consumed, are considered perish­
able, noninventoriable commodities. The person who phones in to a time service to find the cor­
rect time uses up the service at the time it is provided. Hotel rooms, seats on an airplane or in a 
theater, and an hour of a lawyer’s day cannot be stored and retrieved for later use.

However, perishability may be different from a consumer’s point of view. Although a customer 
cannot carry home a service after it is produced, she can enjoy the “effects” of the service long 
after it has been purchased. For example, the surgeon who performs a heart transplant is pro­
viding not just a single operation, but also a benefit that is enjoyed over the patient’s life. Even a 
movie may be enjoyed in retrospect or provide educational benefits that extend beyond the time 
that the movie is presented.

The perishability of services, coupled with the highly varying demand patterns that m ost servic­
es experience, requires that managers allocate service capacity carefully and attempt to actively 
manage service demand.
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Variability
Most services are provided by humans for other humans. Service providers may be performing a 
service on a customer’s body, mind, or property. In any case, however, the customer and service 
provider(s) must interact. The outcome of the service depends on the outcome of this interac­
tion and on the customer’s perception of it. When humans interact, results usually exhibit great 
variability and are not easily predictable. The beauty shop, the custom dress design firm, and the 
executive recruiting firm provide services that vary with the individual cHent.

On one level this means that even if the same person provides a service to several customers in 
exactly the same way, different customers may have different perceptions of what they have 
received and therefore experience different levels of satisfaction. On another level, the same per­
son performing the same service may not deliver the exact same service at every performance. 
His physical and psychological condition play an important role in service delivery, and these 
conditions may not always be the same every day.

The variability in the performance of service providers and the variability in the perception of 
customers create significant challenges for managers in services. An important consequence 
of this is that most services defy attempts at standardization. It is difficult, if not impossible, to 
standardize the output because each client varies in terms of needs and desires before and dur­
ing the performance of the service. In many services, the design of the service is determined by 
the person who actually provides the service, such as the consultant, the real estate agent, or the 
physician. The individual service provider must match the service to the client’s needs and 
desires. Variability in service outcomes also makes control and assurance of quality difficult. 
Finally, variability makes measurement of productivity a challenging task for managers of serv­
ice organizations.

2.4 The Service Organization as a System
This chapter began with a description of the general concept of a productive system. We now 
apply that concept to service organizations in more detail. In Chapter 1, “The Important Role 
Services Play in an Economy,” services were defined as “economic activities that produce time, 
place, form, and psychological utilities.” In other words, services are deeds, acts, or performanc­
es that are created through one or more processes. For many services, the process and the output 
of the system are the same or closely related. These processes are designed and apphed as a result 
of a concerted effort by various components of the service organization. For our purposes, the 
most important components of this system are represented in Exhibit 2-4. Take a closer look at 
a service organization as a system.
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Exhibit 2-4 The Service System

The service organization exists to provide a service (or set of services) to its customers. It is 
defined and shaped by its mission, strategies, and policies. The operations system designs the 
service package and the delivery system in cooperation with marketing, finance, and human 
resources. Other fiinctions of the operations system include day-to-day running of the system, 
deploying the resources to produce the service(s), and providing input for personnel training. 
The m arketing system manages the organization’s contact with customers including advertising, 
sales, promotion, distribution, and market research. Operations and marketing functions over­
lap in many cases. For example, in some cases operations personnel, while providing a service, 
may also sell other services of the company and act as marketers. In general these two functions 
have to work closely and cooperate for success. Probably the most im portant area of cooperation 
is the design of the service and the delivery system.

The marketing system collects data and provides information to operations concerning the cus­
tomer needs and requirements. This is the main input to the design process. Service design 
should also consider the organization’s mission, strategies, competencies, and resources. Other 
inputs to service design include environmental factors, such as laws and government regulations, 
customs, and norms. The objective of the design process is to determine what benefits to provide 
to the customer. Design of the delivery system aims at determining where, when, and how these
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benefits should be provided. A service delivery system consists of equipment and physical facili­
ties, processes, and personnel. Service personnel play a crucial role in service delivery and success 
of the organization. Selection, hiring, and training of service providers are facilitated by the 
hum an resources function. Chapter 8, “Design and Development of Services and Service 
Delivery Systems,” discusses the design of services and delivery systems in more detail.

The service delivery system can be considered in two parts: front room and back room. The front 
room, also known as front stage, is part of the delivery system that is visible to the customer. This 
is where the customer interacts with service providers and comes into contact with facilities and 
processes. The back room, or backstage, is usually invisible to the customer and consists of all die 
personnel, facilities, equipment, and processes that support the front-line personnel and process­
es. An imaginary “line of visibility” separates the two parts of the delivery system. What goes on 
below this line is usually of no concern to the customer; however, failures in the backroom may 
seriously affect the front-room activities and customer satisfaction. J. W. “Bill” Marriott, Jr., 
the chairman and CEO of M arriott International Inc., describes the back room in a large hotel as 
follows:

In every large hotel— hidden fi-om the eyes and ears of guests— exists an invisible city. 
Behind doors, below ground, a maze of corridors connects kitchens to loading docks, 
housekeeping to the laundry, accounting to the communications center. An around-the- 
clock army of cooks, housekeepers, engineers, waiters, dishwashers, electricians, and 
other specialists bustles along these hallways, each member responsible for making his 
or her part of hotel operations run smoothly. The lodging industry has a special term to 
describe this hidden world. We call it the “heart of the house.”^

Finally, in the model in Exhibit 2-4, customers, and/or their assets, enter into the service process 
as inputs. The service may consist of tangible actions applied to a customer’s body (such as den­
tal services), tangible actions applied to their goods or physical possession(s) (such as car repair), 
intangible actions directed at their minds (such as entertainment programs), or intangible 
actions directed at their intangible assets (such as investment banking). Examples of these are 
shown in Exhibit 2-5 and discussed in more detail.^

1. People processing: tangible actions directed at the custom er’s body—These services 
require the physical presence of the customer during the service process. Services such 
as a heart transplant operation or air travel require the presence of the customer. In 
these cases, the customer will have close contact with the service organization, its 
employees, and facilities, usually for a significant length of time.
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Exhibit 2-5 Services and Service Processes 

Tangible Intangible

PEOPLE PROCESSING 
Passenger transportation 
H eart transplant 
Immunization 
Physical therapy 
Criminal justice system

MENTAL STIMULUS
PROCESSING
Entertainment
Education
Art exhibit
Concerts
TV programs

POSSESSION PROCESSING 
Repair and maintenance 
Dry cleaning 
Housecleaning services 
Landscaping 
Package delivery

INFORMATION PROCESSING

Internet services
Banking
Financial services 
Insurance
Software development

Possession processing: tangible actions directed at goods and other physical posses­
sions o f the customer—These services require the presence of the object but not neces­
sarily the customer. In many cases, the customer drops off the object, or the service 
provider comes to it; he gives the necessary information and instructions for the service 
and is no longer needed until the service is completed. Car repair and landscaping/lawrn 
care are two examples. In both cases, the length of the encounter is usually short, unless 
the customer chooses to be present during the service.

Mental stim ulus processing: intangible actions d irected at the custom er’s m ind—
When these services are delivered, the customer m ust be mentally but not necessarily 
physically present. For some of these services, such as TV or radio broadcast, the mes­
sage is the only contact the customer has with the service organization. In others, such 
as traditional educational institutions, concerts, and counseUng, the customer’s presence 
is required. Therefore, in the latter case, a service provider’s performance as well as her 
behavior determines the customer’s perception of the service he has received. In addi­
tion, physical environment, policies of the organization, and other customers may play 
an im portant role in forming this perception if the customer is in die facility.

Inform ation processing: intangible actions directed at the custom er’s intangible 
assets— These are services that process the customer’s m oney records, data, and die 
like. After the customer contacts the service organization and requests the service, her 
presence or involvement is not necessary The nature of these services and the current
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level of technology make physical contact with the service organization almost unneces­
sary. Many banking services, for example, can be obtained over the Internet, phone, by 
mail, or through automated teller machines. However, there are still some services many 
people prefer to receive in person such as opening a savings account or applying for a 
home mortgage loan.

The outputs of the service system are enhanced customers or assets that have increased in value. 
The role of the service operations manager is to monitor and control the service process based 
on feedback from the system to ensure that the needs of the customers and service personnel are 
being met. In other words, feedback from the customers and employees make quality assurance 
possible.

2.5 Service Encounters
Leonard L. Berry describes a service as “a deed, a performance, an effort.”  ̂Although some serv­
ices may result in physical goods, such as a consultant’s report, what is invariably important in all 
services is the transformation of the customer’s body, mind, assets, or information. These trans­
formations are achieved by a series of purposeful acts, that is, through a process. A customer 
comes into contact with the service organization when her body, mind, assets, or information is 
processed. This is generally known as a “service encounter.” Whether or not the customer is sat­
isfied with the service experience depends on the outcome of the service encounter. A service 
encounter involves not only the customer and service employees, but also other customers, the 
service delivery system and physical evidence.

A service encounter, also known as a “moment of truth” can be defined as

Any episode in which the customer comes into contact with any aspect of the organiza­
tion and gets an impression of the quality of its service.5

The term “m oment of truth” comes from the language of bullfighting and refers to the moment 
when the matador faces the bull before he takes his final action that ends the fight. The term was 
introduced to service management literature by Richard Normann® to dramatize the importance 
of the encounter of a customer with a service organization. Jan Carlzon, the former president of 
Scandinavian Airhnes System (SAS), popularized the term in his effort to turn the money-losing 
company into one of the best-run airhnes. He expressed the importance of service encounters as 
follows;

Last year, each of our 10 milhon customers came in contact with approximately five 
SAS employees, and this contact lasted an average of 15 seconds each time. Thus SAS is 
‘created’ in the mmds of our customers 50 million times a year, 15 seconds at a time. 
These 50 million ‘moments of truth’ are the moments that ultimately determine 
whether SAS will succeed or fail as a company They are the moments when we must 
prove to our customers that SAS is their best alternative.^
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It m ust be emphasized that a service encoimter may occur practically at any time and any place. 
Some obvious service encounters are as follows: A customer enters a service facility, asks direc­
tions from a service employee, is given forms to fill out, or is in contact with the service provider 
during the service performance. A customer also experiences a service encounter when he sees a 
billboard advertisement or a TV commercial by the service organization, or a vehicle in the street 
that belongs to the organization, reads a news item in a newspaper or hears someone talk about 
the service or the organization, and when he receives a bill for the service. Probably the most 
important thing for managers to remember is that for a customer in a service encounter, what­
ever or whomever she is in contact with she perceives it/him  as the organization. In other words, 
when a customer is treated badly by an employee, the customer does not think that he came into 
contact with a rude person working for the company, but he thinks he is dealing with a rude 
company. When a customer sits in a waiting area that is not kept clean, she sees a dirty company 
not failed custodial services. When a technician fails to show up for a scheduled cable service, the 
customer concludes that the cable company is unreUable. In short, most customers equate serv­
ice failures or quality problems with the organization that is responsible for the service. 
Therefore, Carlzon was right when he said his company is “created” in the minds of customers 
during service encounters.

Most customers don’t think about a service or the organization outside the encounters, and 
when they do it is usually for a limited length of time. A service organization, therefore, has a few 
brief opportunities to make a good impression on the customer. There are, however, many 
opportunities to make mistakes and lose customers. It is clear that a service organization cannot 
leave these service encounters to chance if it wants to keep its customers satisfied and keep them 
coming back. Therefore, service encounters must be carefully designed and managed. Naturally, 
we need to understand these events well before we can discuss their design and management.

The Nature of Service Encounters

Service encounters may be simple or complex processes. Usually they consist not of a single, but 
a series of episodes, with multiple facets of an organization. For instance, consider the hypothet­
ical example of a music lover going to a rock concert (Exhibit 2-6). Obviously, this example may 
have included many more encounters, but the rock music fan had 14 service encounters. Most of 
these encounters were with the rock group, but there were other organizations associated with 
the concert. For example, the arena where the concert was held most likely is not owned but rent­
ed by the group or the organizer. In addition to providing a place for the concert, the arena’s 
management may have also provided ticket, parking, and security services. Similarly, the vendor 
who sells the group’s T-shirts is probably a different organization that paid royalties to the group 
for the use of its name. The concession stand is probably run by still another organization. 
Clearly, performances of other service organizations may have an effect on the overall experience 
of the customer. If the customer experiences a problem with any of them, she may not distin­
guish it from the rock group’s organizational performance and hence may conclude that “the 
concert was good but the organization was terrible.” However, if everything goes well, she prob­
ably would not even be aware of most of these encounters.
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The encounters in the previous example are fairly simple. More complex encounters include a 
lawyer interacting with a client or a physician trying to diagnose a patient’s iUness. The com­
plexity originates from the knowledge and skills needed for these services as well as the presence 
of risk and customer emotions.

Exhibit 2-6 Service Encounters: Going to a Rock Concert

1. A music lover has seen in a newspaper an advertisement of an upcoming concert 
by a popular rock group at the local arena.

2. She calls the arena for schedule, prices, and directions, getting the information she 
needs from a recording.

3. She calls another number to reserve her ticket with her credit card.

4. On a local TV news program, she views a report about the rock group’s arrival in 
town.

5. On the day of the concert, she drives to the arena; at the entrance, she sees banners 
of the group.

6. Security personnel direct her to the entrance of the parking lot.

7. She pays for parking and parks her car.

8. She arrives at the ticket window, gives her name, and receives her ticket.

9. She approaches the entrance and sees the crowd and security personnel.

10. She presents her ticket to an attendant and goes in.

11. She buys a T-shirt commemorating the concert.

12. She goes to a concession stand and buys a soda.

13. She receives help from an usher to locate her seat.

14. She enjoys the concert.

For most organizations, the “make-or-break” service encounters are those between customers 
and service providers. We can view these encounters as human interactions with the following 
characteristics;®

1. Service encounters are purposeful— Regardless of who initiates it, most service
encounters are goal-oriented. A sick patient walks into a hospital to get a diagnosis and 
medical treatment for his ailment. A commercial on TV is aimed at current or potential 
customers. The UPS symbol on a brown delivery truck has a purpose—to advertise and 
tell everyone that United Parcel Service is making a delivery.
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2. Service providers are no t a ltruistic— Most service encounters are part o f daily work 
life at least for the service provider. The primary purpose of the service provider is to 
perform duties for which she is paid. Therefore, for her the service encounter is “work.” 
It is possible that the customer is also at work during the service encounter. For exam­
ple, a secretary may call a service technician to have the copy machine in her office 
repaired. In this case both are at work when they interact in an encounter. There are, of 
course, many exceptions, such as a lawyer doing pro bono work or a volunteer working 
in a soup kitchen.

3. Prior acquaintance is n o t required— In most cases the customer and the service 
provider are strangers who would not normally interact outside the service setting. 
However, they usually feel comfortable interacting, in many cases, even without intro­
ducing themselves to each other. Examples include buying a ticket at a theater box 
office, a passenger asking directions from a bus driver on a public transit system, or 
buying a sandwich at a fast food restaurant. These encounters usually have no long­
term consequences. However, others not only require formal introduction, they also 
require a lot more information to be given, usually by the customer. For example, a 
patient visiting a dentist for the first time has to be known not only by name, but also 
by other im portant data such as address, telephone number, age, aOergies, medication, 
insurance company, records of previous dental work, and so on. Consequendy, the 
patient and the dentist are no longer strangers.

4. Service encounters are lim ited in  scope—Although greetings, courtesies, and small talk 
may be part of some service encounters, the time spent on nontask issues is usually 
short. The scope of interaction between die customer and service provider is limited by 
the nature of the service task. A physician normally would not discuss vkdth a patient 
how he can repair his car, and a car mechanic normally would not offer medical advice 
during a service encounter.

5. Task-related inform ation exchange dominates— Most service encounters with a serv­
ice provider require information exchange. Although some informal settings may 
involve nontask related information exchange, task-related information is indispensable 
and has the priority. For example, in a beauty salon most of the conversation between a 
customer and the beautician may be on weather and the latest fashion. However, task- 
related information such as how short the customer wants her hair, style, and whether 
she needs a shampoo must be provided first. At the other extreme, a telephone 
encounter between a financial advisor and his chent, for example, will probably move to 
the point and focus entirely on the requirements of the customer. In some cases, it may 
be difficult to separate the two. Consider, for example, a travel agent scheduling a vaca­
tion package for a couple. In addition to the relevant information about the vacation 
package, the agent may recount her own vacation at some of the locations the couple is 
going to visit. Such conversation may be considered as “small talk” but may also provide 
useful information to the customers.
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6. Client and provider roles are weD defined—The interaction between a customer and 
service provider in an encounter requires rules of behavior for effective and efficient 
service performance. The relevant rules are usually learned from experience; otherwise, 
a service provider may guide the customer to conform with the rules. For a landscaping 
project, the customer tells the contractor how he wants his lawn and garden to look, 
what types of flowers to plant, and the like, and the contractor is expected to foUow 
these instructions. In an encounter between a physician and a patient, however, roles are 
different; in this case, the patient answers questions and is expected to follow the doc­
tor’s instructions.

7. A tem porary status differential may occur—An important characteristic of some serv­
ice encounters is that they involve a temporary suspension of “normal” social status 
enjoyed by each party. For example, a lawyer, who is considered to have a high social 
status, may work for a criminal whose status is much lower. Or a judge who is stopped 
by a police officer for a traffic violation has to follow the instructions of the officer.

Service Encounters from Various Perspectives
Service encounters may be depicted in various ways depending on one’s orientation during the 
exchange. Obviously, an encounter involving human interactions has a social component, but it 
can also be viewed from economic, productive, contractual, and employment perspectives.^

■ Social encounter— Service encounters may be seen as social encounters in which cus­
tomers come into contact with service providers and interact as human beings. 
Participants in the encounter are expected to follow certain rules of the society that 
apply to similar interactions between people. A proper greeting, courtesy, treatment as a 
human being are minimum standards expected of both sides in many countries. Some 
encounters may involve small talk, such as weather and recent sporting events, but most 
exchanges between the parties are task-related. Another understanding is that customers 
will be treated equally, and the same or equal level of service will be provided to all cus­
tomers.

■ Economic exchange— Some service encounters may also be characterized as economic 
exchanges in which resources are exchanged between a customer and a service organiza­
tion. More specifically, a service organization gives up its resources in the form of labor, 
skill, technology, or information to satisfy some need of a customer or provide a bene­
fit. In return, the customer sacrifices some of her resources, such as money, time, and 
labor.

■ Production process— Customers come to a service organization to satisfy some need, 
such as food, or to obtain a benefit, such as education. The service organization has to 
deploy its resources for this purpose. Resources may include labor, technology, informa­
tion, facilities; their proper use wiU create the desired result. Therefore, a service 
encounter is a production process in which resources are converted to satisfactions and
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benefits for the customer. Although most resources will be supplied by the organization, 
sometimes customer’s resources will also be used.

■ Contract—Another way to view a service encounter is as a contractual relationship 
between a service organization and a customer. The customer hires the service organi­
zation to perform a service on his behalf. Through this contract, the customer delegates 
some authority to the organization or the service provider to make decisions about 
himself or his property. Therefore both sides operate within the implicit contractual 
agreement. A surgeon, for example operates on a patient with the patient’s permission. 
During the surgery the patient is most likely to be unconscious, but the surgeon has to 
make many decisions. She makes all the necessary decisions due to the authority dele­
gated to her by the patient and is expected to keep the patient’s best interests in mind.

■ Partial employment— Some services require active participation of the customer in the 
creation of the service, such as a patron preparing a salad at the salad bar in a restau­
rant. In these cases the customer provides the necessary labor, and hence, in a sense, is 
employed by the service organization. Clearly, this is not employment in the regular 
sense; nevertheless, it is usually beneficial to both sides; the restaurant saves money on 
labor and passes part of the savings on to the customer in the form of lower cost of 
meals. Therefore, we may say, the customer is “paid” by the restaurant for his labor.

Elements of a Service Encounter

A  service encounter is comprised of four elements: the customer, the service provider, the deliv­
ery system, and the physical evidence.

■ Customer—The customer is the most im portant element of a service encounter. The 
ultimate objective of an encounter must be the satisfaction of the customer. The cus­
tomer’s perception of service quality, her overall satisfaction with the service, and repeat 
purchase decision all depend to a large extent on her perception of the service 
encounter. Therefore, the service and its delivery system must be designed to meet the 
customer’s needs in the most effective and efficient manner. Various characterizations of 
a service encounter previously given remind us that first of all a customer is a human 
being and expects to be treated with courtesy and respect. She also expects to be treated 
equally as other customers and given the same or equal service. These are the basic, 
minimum requirements for a service encounter regardless of the nature of the service.

However, in many cases the organization has to go beyond that minimum for successful 
encounters, especially if the service consists o f tangible actions directed at a customer’s 
body. Encounters in “people processing services” need to be designed and managed with 
utmost care. The m ajor reason for this is that the customer is physically present in the 
service facility, probably for an extended period of time. This gives the customer an 
opportunity to observe the service performance and make a judgment about its quality. 
Consequently, a customer’s comfort, safety, and overall well-being should be a major
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concern for the service organization. If it is the customer’s possession that is being 
processed, and he is not required to be present during the service, the focus of the serv­
ice organization Will be on efficient operations that optimizes convenience for the cus­
tomer, as well as minimize time and effort he needs to spend for the service.

When a customer is expected to supply her labor for the service, she would probably 
like to have some benefit from her contribution to the service production. In these cases 
the service organization must provide clear instructions as to what is expected from the 
customer and make sure that the equipment she has to use is in working order and easy 
to operate. Failure to educate customers in proper procedures may lead to inefficient 
operations and unsatisfactory encounters. On the other hand, a customer may also have 
a significant impact on the outcome of a service encounter by her behavior. If a cus­
tomer fails to provide the necessary information, foOow instructions, or conform to her 
expected role, or in general, if she is a difficult person, she may make the service 
provider’s job difficult and the experience unsatisfactory for both parties and even for 
other customers.

Service provider—The service provider or employee is the other crucial human ele­
ment in service encounters. As a human being he expects courtesy from customers and 
fellow employees, and would Uke to be appreciated by customers and management. He 
must have the requisite knowledge and proper training to perform his tasks. However, 
this is usually not sufficient for successful encounters.

A service employee represents the organization and is the force that keeps the delivery 
system going. Her words and actions are seen by the customer as those of the organiza­
tion. As indicated earlier, she is expected to act on behalf of the customer and in his best 
interest because the customer has entrusted himself or his property to her care. This 
dual role may sometimes be problematic for the service employee, especially when the 
customer’s best interests conflict with company policies or when she is bound by strict 
rules as to what she can and cannot do. There may be many other stressful situations 
for the employee as well as the customer. For example, when the service involves some 
risk to the customer, as in surgery, or to his property, as in dry cleaning, the employee 
has to demonstrate more than technical competence; she must have the skills and ability 
to ease customer’s concerns about the process. This means that she must have interper­
sonal skills.

Another important thing to remember is that a service encounter may be a first, or one 
of very few, for a customer, but for the provider it is one of hundreds of encounters 
during a workday or week. Years of performing the same tasks may condition employees 
to look at the encounter only in terms of its efficiency and effectiveness rather than the 
entire process experienced by the customer. Understanding the customer’s inexperience, 
anxiet) ,̂ or concerns about the service, and at times showing empathy go a long way in 
making the encounter a satisfactory one for the customer. It is largely management’s 
responsibility to help a service employee to develop interpersonal skills such as friendli­
ness, warmth, concern, and empathy. Sometimes they have to suppress their own
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feelings and interact with customers with the organization’s goals and customers’ inter­
ests in mind. In short, service providers must look at service encounters and processes 
from the customer’s viewpoint. Therefore, the employee must be trained to develop 
these behavior patterns. Obviously, these are not easy traits to acquire, and training 
alone does not guarantee the desired result. Management must also exercise great care 
in selecting employees who will be interacting with customers.

Simultaneous production and consumption of some services and the intangible nature 
of most services make quality control difficult. Unlike manufacturing goods, services 
cannot be inspected before they are produced or delivered. Even after delivery, most 
services present a challenge in quality assessment. “Did your lawyer present your case in 
the most effective way? Did your tax preparer find all the tax deductions you are enti­
tled to? Did your doctor diagnose your illness correctly or your symptoms disappeared 
by themselves?” These and similar questions may never be answered. A common way 
for managers to ensure quality in service delivery is to control inputs, that is, choose 
who to serve, and carefully select the right people for the job, check their competency 
and credentials, give them proper training, and provide them with clear guidehnes as to 
what is expected of them.

Although satisfying customers may be the most important issue for a service organiza­
tion, a related and an important matter is to satisfy service providers. Some companies 
go even further. Herb Kelleher, former CEO of Southwest Airlines, one of the most suc­
cessful airlines in the United States, explains

“It used to be a business conundrum: ‘Who comes first?: The employees, customers, or 
shareholders?’ ( ...) That’s never been an issue to me. The employees come first. If 
they’re happy, satisfied, dedicated, and energetic, they’ll take real good care of the cus­
tomers. When the customers are happy, they come back. And that makes die sharehold­
ers happy.” 10

■ Delivery system— Â delivery system consists of equipment, supplies, processes, pro­
grams, and procedures, as weU as the rules, regulations, and organizational culture. 
Many service organizations assume that if its departments or functions are organized to 
operate in the most effective and efficient way according to well-established principles 
of the relevant field, this will also ensure customer satisfaction. For example, a service 
organization may believe that if its processes are designed to collect and keep the most 
accurate accounting records, the customers will be best served by such a system. Or a 
hospital administration may assume that if its facilities and procedures are designed 
and followed carefully so that a test lab can operate in the most efficient manner, this 
will ensure that patients receive the best possible medical care. Unfortunately, this 
approach usually ends up frustrating customers and may lead them to competitors.

This, of course, refers to the part of the system that is above the line of visibility, the 
part with which customers come into direct contact (refer to Exhibit 2-4). This part has 
to be designed and operated with the customer and his needs in mind. And the back­
room, or backstage, operations should be designed to support the operations above the
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line of visibility. When these premises have been established, there is no harm in focus­
ing on the efficiency of backstage operations.

Another important issue in delivery system design is the core service. Many services con­
sist of a core service and several supplementary services. A prerequisite for customer satis­
faction is the flav̂ less delivery of the core service. Excellence in supplementary services 
will not mean much to the customer if the organization fails in the core service.
Therefore, it is critical that the delivery system is designed and managed for perfection in 
the delivery of the core service. Supplementary services may then be added to support and 
enhance the core service. These issues will be covered in more detail in Chapter 8.

I Physical evidence— Physical evidence includes all the tangible aspects of a service or 
service organization a customer experiences. Backstage facilities, or facilities below the 
line of visibility, are not considered part of physical evidence because they are not 
directly experienced by the customer. A subset of physical evidence, called “ser­
vicescape,”"  is the physical facility in which the service is delivered and consumed. For 
example, the exterior design of the building where the service organization is located, 
parking, landscape, as well as all the furniture and fixtures in the building, equipment, 
signage, lighting, temperature, and noise level within the facility, tidiness, and cleanli­
ness of the facility constitute the “servicescape.” Other tangibles such as forms and sup­
plies used in service processes, brochures, and employee dresses and uniforms, make the 
rest of the physical evidence.

Physical evidence is important for the success of service encounters especially in “people 
processing” services. First, because most services are produced and consumed at the 
same time, in general, customer satisfaction may be enhanced or diminished by the ser­
vicescape. If the customer’s body is the recipient of tangible actions, then customer 
comfort and safety must be the primary focus in the design of physical evidence. In 
general, the longer the customer is in the facility, the greater the importance of the 
physical evidence.

In addition, physical evidence may affect the behavior of both customers and employ­
ees; consumer research has shown that servicescape can influence customer behavior 
and purchase decisions. For example, Barnes & Noble, which owns and operates a chain 
of bookstores, has adopted a revolutionary concept in store design. Its superstores have 
sofas, lounge chairs, and tables for customers to sit and read books, as well as a cafe 
within the store where customers can have gourmet coffee and pastries. An executive of 
the bookstore industry made the following observation on this approach: “Barnes & 
Noble understood the social imphcations of a bookstore. They understood the role of 
coffee, high ceiling heights, the sofas, the chairs. They understood the stores could be an 
extension of my living room.”'^

Service providers spend most of their working hours within the service facility; hence 
their job satisfaction as well as motivation and performance may also be affected by the 
physical evidence. Servicescape should be designed to help employees perform their 
tasks with minimum hindrance and facilitate flow of customers and work through the
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system. For example, proper signage in large facilities such as a full-service hospital, a 
metropolitan airport, a subway system, or an amusement park can help reduce the 
number of disoriented people, avoid congestion, and relieve service employees from the 
time-consuming task of giving directions.

Role of Other Customers in Service Encounters

Many services are produced for and consumed by a large group of people. Some of these can be 
enjoyed by the customer in the privacy of her home without any contact with other consumers, 
such as Internet services, recorded music, and radio and TV broadcasts. However, some others, 
such as air and rail travel, vacation on a cruise ship, live entertainment, sporting events, and tradi­
tional education require the physical presence of the customer and proximity to other customers. 
In these cases behavior of one customer or a group of customers may have an impact on the out­
come of service encounter for others. A drunken passenger on an airliner may make the trip an 
unpleasant experience for other passengers and service providers. On the other hand, a group of 
cruise ship vacationers with similar interests and social background may have an enjoyable experi­
ence because of the mix of the group. It is largely management’s responsibility to make sure that the 
encounter is a pleasant one for everyone. This can be accomplished by the following: 13

1. Selecting the right customers—A service organization may use formal and informal 
rules to limit the service offering only to those who would enhance each other’s positive 
experience. Formal criteria may include age limits, such as adults-only resorts; dress 
codes, such as formal-attire requirement at some restaurants; or membership require­
ment at some clubs. Informal criteria include limited targeted advertising, pricing, and 
design of servicescape. For example, for many years suburban malls have been a favorite 
hangout place for teenagers, but the congregation of teenagers sometimes leads to unsa­
vory incidents, which adult shoppers don’t appreciate, such as loud talk, food-court 
fights, and even shooting. As a result, mall developers and management companies try 
to control their customer mix by selecting more exclusive stores that don’t attract 
teenagers, offering few places for them to congregate, and creating opulent interiors 
meant to evoke a luxury hotel,

2. Establishing rules of behavior expected from customers— Management can establish 
and communicate clear rules of behavior in service facilities to ensure a satisfactory 
encounter for all customers. No smoking signs on public transportation and no run­
ning, no diving, no horse play signs at swimming pools are some examples that may 
prevent undesirable behavior before it happens.

3. Facilitating positive customer-customer interaction— Interaction with others may 
increase the enjoyment of some services such as a vacation at a resort or on a cruise 
ship. Management can organize gatherings or activities for customers to mix and 
socialize and create shared enjoyment. In a completely different environment such as a 
hospital, interaction among patients who suffer from the same ailment may help reduce 
their anxiety and risk perception. Toronto’s Shouldice Hospital performs only external
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type abdominal hernia operations on healthy patients. From the moment patients 
arrive, Shouldice creates many opportunities and organizes activities for patients to 
meet, socialize, and share their experiences. One of these activities is an evening tea- 
and-cookies gathering v̂ ĥere preoperative patients talk to patients whose operations 
have been completed earlier that same day.

2.6 Summary
A productive system is defined as a set of elements that works together toward the common goal 
of creating value through conversion of inputs into outputs. There are five kinds of productive 
systems: extraction, biological growth, tangible output conversion, intangible output conversion, 
and hybrid conversion systems. Services fall into the last two categories. Services exhibit some 
important characteristics that differentiate them from goods; Services are intangible and perish­
able. Service output exhibits much variability due to the involvement of humans and their var­
ied needs, perceptions, and expectations. Service production and consumption are inseparable 
for most services. Another distinguishing characteristic of services is customer involvement, and 
sometimes participation, in service delivery. Due to these characteristics, service quality and pro­
ductivity are difficuh to measure, and measures of effectiveness are usually subjective.

The service organization as a system consists of three main subsystems: operations, marketing, 
and human resources. The operations system, which produces and delivers the service, consists 
of a front room and back room with an imaginary line of visibility separating the two. Services 
and their delivery systems can be classified into four categories: (1) people processing: tangible 
actions directed at the customer’s body; (2) possession processing: tangible actions directed at 
goods and other physical possessions of the customer; (3) mental stimulus processing: intangible 
actions directed at the customer’s mind; and (4) information processing: intangible actions 
directed at the customer’s intangible assets.

A service encounter is defined as “any episode in which the customer comes into contact with any 
aspect of the organization and gets an impression of the quality of its service.” These encounters are 
events of utmost importance to a service organization because they have a significant influence on 
customer satisfaction. That is why they are also called “moments of truth.” It is important that serv­
ice managers understand the nature and dynamics of service encounters. Most service encounters 
are purposeful interactions between a customer and service provider. In these interactions service 
providers are not necessarily altruistic. Interactions are also “work” to service employees. Prior 
acquaintance is not required for service encounters and is limited in scope. Task-related informa­
tion exchange dominates most encounters. Client and provider roles are well defined, and some­
times a temporary status differential occurs between a customer and service provider.

A service encounter may be perceived in different ways, depending on the interest of the observ­
er. It can be seen as a social encounter or an economic exchange. It is also possible to view a serv­
ice encounter as a production process, or as a contract between the service organization and a 
customer. Finally, because some services require customers to perform some of the tasks of serv­
ice production, service encounters can be seen as partial employment for the customer.
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Service encounters have four basic elements: (1) the customer, (2) the service provider, (3) the 
delivery system, and (4) the physical evidence. “Other customers” in the service system can be 
added as a fifth element because they sometimes influence a customer’s service experience. These 
elements and their interrelationships must be kept in mind when designing effective service sys­
tems that create value for the customer.
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CUSTOMERS: THE FOCUS OF 
SERVICE MANAGEMENT

3.1 Introduction
There is a keen awareness today among the successful manufacturing and service companies that 
customers are the most valuable assets a company has. Several years ago, this fact was expressed 
most convincingly by an executive who achieved one of the most amazing turnarounds in 
Europe, former CEO of Scandinavian Airlines System (SAS) Jan Carlzon:

Look at our balance sheet. On the asset side, you can still see so-and-so many aircraft 
worth so-and-so many billions. But it’s wrong; we are fooling ourselves. What we 
should put on the asset side is, last year SAS carried so-and-so many happy passengers. 
Because that is the only asset we’ve got—people who are happy with our service and are 
willing to come back and pay for it once again. ̂

Karl Albrecht, the co-author of the best-selling book Service America, takes this assertion a step 
further and characterizes customers as an appreciating asset. “An appreciating asset is one that 
grows over time, and that is exactly what happens if customer satisfaction and customer loyalty 
are increasing over time.”2 There is also research evidence to support these claims. Frederick F. 
Reichheld and W. Earl Sasser, Jr.,  ̂estimated that service companies can increase profits by almost 
100 percent by retaining just 5 percent more of their customers. They also estimated the value of 
loyal customers for specific services. For example, if a credit card company reduces the defection 
rate of its customers from 20 percent to 10 percent, the average life of a customer account dou­
bles from 5 to 10 years, and the value of that customer increases from $130 to $300. Another 5 
percent reduction in defection rate boosts profits to $500, a 75 percent increase. Exhibit 3-1 
shows how L. L. Bean, a legendary service company, defines its customers.
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Exhibit 3-1 L.L. Bean’s Notion of a Customer^

What Is a Customer?

A customer is the most important person ever in this company— in person or by mail.

A customer is not dependent on us, we are dependent on him.

A customer is not an interruption of our work, he is the purpose of it.

We are not doing a favor by serving him, he is doing us a favor by giving us the opportunity 
to do so.

A customer is not someone to argue or match wits with. Nobody ever won an argument with 
a customer.

A customer is a person who brings us his wants. It is our job to handle them profitably to him 
and to ourselves.

The importance of the customer cannot be more evident in any management theory than in the 
quality and continuous improvement movement that started in the 1980s in the United States. 
This movement indisputably has the “customer” as its focus. The quality and continuous 
improvement movement had achieved a significant level of development when the Malcolm 
Baldrige National Quality Award (MBNQA) was established in 1987 as a result of a collaborative 
effort between the Federal Government and private sector. “Customer driven quality” is one of 
the core values of MBNQA. Customer satisfaction is a major criterion by which companies that 
apply for the award are evaluated.

Whether they are manufacturers or service providers, excellent companies know their customers; 
they know customers’ needs and requirements. Each company may have a different way of know­
ing or discovering its customers’ needs, but usually they go to great lengths to gather this infor­
mation. It is true that sometimes customers cannot articulate their needs and requirements, but 
this does not mean an organization should not pursue this goal. Chapter 2, “The Nature of 
Services and Service Encounters,” discusses service encounters, or “moments of truth.” Recall 
that many service encounters involve face-to-face interaction with a customer. This is different 
from manufacturing a good, say a TV set, in a plant, and shipping it to a retailer who then sells 
it to a nameless, faceless customer in a far away place. Almost all service providers are in contact 
with customers; either verbal or physical contact is necessary. Consequently, service customers 
are neither nameless nor faceless. They may show emotions; they may be happy or they may be 
angry. Whatever the situation, they cannot and should not be easily ignored. Hence, knowing 
your customer takes on a different meaning in services. Creating a successful service encounter 
every time is not the only reason for understanding customers and their needs. Service providers 
need this information to design effective and efficient services and delivery systems that satisfy 
customers, to position and market services effectively, and to forecast and manage demand.
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Learning about customers, their needs, and requirements may take many forms, such as surveys, 
interviews, focus groups, and test marketing. Discussion of these instruments is beyond the 
scope of this book, however. This chapter provides a general framework for understanding cus­
tomers, their needs, and requirements based on consumer behavior theories and demographics. 
Although organizations constitute an important segment of customers for services, the main 
focus in this chapter is on individuals (single individuals or a group of individuals, such as a fam­
ily) as service customers.

3.2 Customers and Their Needs
Customers purchase goods and services to satisfy their needs. Dr. Maslow,5 a clinical psycholo­
gist, developed a theory of hierarchy of human needs to help explain human motivation. Maslow 
identified five categories of needs that he ranked in decreasing order of priority: physiological, 
safety, social, egoistic, and self-actualization needs. Humans try to satisfy the lower-level needs 
before attempting to satisfy needs that are at a higher level. This does not imply that a lower need 
must be completely satisfied before a higher need comes into play. For most people no need is 
100 percent satisfied; rather they are satisfied at decreasing percentages as one goes up the hier­
archy. Theory suggests that human behavior is influenced by these needs; unsatisfied needs moti­
vate behavior. It must be pointed out, however, that human behavior is not usually determined 
entirely by a single need, and not all behavior is motivated by the basic needs. The hierarchy of 
needs is represented in Exhibit 3-2. Although these needs are represented in the exhibit as mutu­
ally exclusive categories for convenience, Maslow’s theory does make it clear that there is some 
overlap between levels; satisfaction of some needs may serve as a channel for the satisfaction of 
other needs. For example, a person who thinks he is hungry may actually be seeking comfort or 
companionship rather than nutrients.

Physiological needs are those that are essential to maintain human life, such as food, air, water, 
sex, clothing, and shelter. These constitute the most basic category of needs; they dominate other 
needs when they are chronically unsatisfied. If the physiological needs are relatively satisfied, 
safety needs emerge and dominate other needs until they are fairly satisfied. These needs include 
personal physical safety and security from wild animals, criminals, extremes of temperatures, 
and natural forces. Also included are desire for health, order, stability, routine, familiar sur­
roundings, and people. Maslow labeled the third category as love needs. However, social needs 
is probably a more appropriate title because it includes not only the need for love, but also needs 
such as affection, belongingness, friendship, and affiliation. Most human beings have a desire for 
“high evaluation of themselves, for self-respect, or self-esteem, and for the esteem of others.” 
These needs are called esteem needs and include desire for strength, achievement, adequacy, 
confidence, independence, and freedom as well as desires for esteem from other people such as 
desire for good reputation or prestige, recognition, attention, importance, and appreciation. 
The need to be what one can be is called the self-actualization need. The need to achieve self- 
fulfillment, to achieve one’s potential, to become everything one is capable of becoming, emerges 
only after the physiological, safety, social, and esteem needs are satisfied. According to Maslow, 
most people cannot satisfy the first four levels to reach the fifth level.

---------------------------------------------------------------------------■
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Exhibit 3-2 Maslow’s Hierarchy of Needs

Maslow’s theory provides a useful framework for rnanagers for understanding human behavior 
in general, and consumption behavior in particular. Many services exist to satisfy various needs 
at every level of the hierarchy. For example, a fitness center may appeal to the human desire for 
a long and healthy life; health or homeowner’s insurance helps consumers meet their safety 
needs; a dating service, as well as a fitness center, may help a single person achieve his social 
needs by creating opportunities for meeting other singles; and learning a skill or getting a college 
education may help one achieve esteem, as well as self-actualization needs.

3.3 Consumer Behavior and a Consumer Decision Model
Despite its usefulness and wide acceptance, Maslow’s theory is not nearly sufficient to explain the 
purchase behavior of contemporary consumers. Modern consumers differ in their lifestyles, 
tastes, expectations, and requirements. It is not possible to categorize them in a few well-defined 
groups; they may have some common characteristics, but they also exhibit a great deal of variety. 
Furthermore, consumer characteristics change through time; consumers’ Hfestyles, tastes, expec­
tations, and requirements change constantly and diversif)̂ . These challenges, together with other 
factors that emerged mostly after World War II, such as the fast pace of product introduction, 
shorter product life cycles, environmental concerns, increased interest in consumer protection, 
public policy concerns, growth of services and nonprofit organizations, and international mar­
kets, created a need for the development of consumer behavior as a separate field of study. 
Consumer behaviorists study how individuals make purchasing decisions. They also investigate 
what consumers buy, why they buy it, how often, where, and when they buy it.® The field of con­
sumer behavior borrows from concepts and theory developed in other fields of study, such as 
psychology, sociology, social psychology, cultural anthropology, and economics.

Marketing scholars who study consumer behavior have developed various models of consumer 
decision making. In this section we review one of these models by Hawking, Best, and Coney  ̂
based on a generic consumer decision model. It is a descriptive model that portrays consumer 
decision making as a process to satisfy various needs that emanate from consumer’s lifestyle.
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Consumer lifestyle plays a central role in the formation of needs and attitudes. Lifestyle is how a 
person lives. It includes goods and services a consumer buys, how she views them, as well as how 
she views herself. A person’s, or a family’s, lifestyle is the result of many influences, as shown 
in Exhibit 3-3. These influences may be organized in two subgroups: external and internal 
influences.

Exhibit 3-3 A Consumer Behavior Model

Source: Adapted from Del I. Hawkins, Roger J. Best, and Kenneth A. Coney, Consumer Behavior, 5th ed. 
(Homewood, IL, Irwin. 1992), p.22.

External Influences
External influences are forces outside an individual’s sphere of influence that nevertheless 
form the environment in which he operates. Consequently, these forces influence the way the 
individual lives, perceives the world around him, thinks, and makes decisions, including pur­
chase decisions.

Culture is the personality of a society, and for that reason influences almost anything we do or 
how we think. Culture is learned and is not static; it changes over time, usually slowly. However, 
culture is not a set of prescriptions for behavior; it rather defines the boundaries within which 
most people think and act. Clearly, culture provides guidance and direction in our thinking and 
behavior and therefore has a significant influence on our consumption decisions.
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Values are part of our culture learned from parents, family, religious organizations, school, and 
the environment in which we live. Cultural values are widely held behefs that identify what is 
desirable or right. Values may be self-oriented, other-oriented, or environment-oriented. Self­
oriented values concern the individual— they reflect his objectives and approach to life in gener­
al. Other-oriented values reflect the society’s desires concerning the relationships between 
individuals and groups. Environment-oriented values represent a society’s view of desired rela­
tionship with its economic and natural environment.

Statistical characteristics such as age, sex, education, income, occupation, distribution, and den­
sity of population make the demographics of a society. Demographic information is widely used 
by marketing professionals and managers to provide objective assessment of potential customers 
and reveal trends in important characteristics of the population, such as age and income distri­
bution and geographic shifts of population.

Social status is the position of an individual relative to the rest of the population in terms of 
some measurable demographic characteristics, such as education, occupation, and mcome. 
Individuals with the same or similar position are identified as a social class. It is generally 
assumed that people in the same social class have similar values, behefs, lifestyles, preferences, 
and buying habits. Identifying and understanding the differences between social classes help 
companies develop different services to meet differing needs of people in each group. For exam­
ple, banks offer different levels of service to different customers depending on their wealth.

A group is a collection of two or more people. Groups are formed because people with similar 
interests, objectives, values, or beliefs want to relate to each other, exchange information, or work 
toward common goals. Most people belong to a large number of groups. Groups that influence 
consumers’ purchase decisions are called consumer reference groups. Family, friendship groups, 
formal social groups, and work groups are some of the reference groups. Companies that adver­
tise their goods and services by appealing to a certain group hope to induce members to buy as 
a requirement for conformance to group norms and values.

Households with two or more people are important both as reference groups and as consump­
tion units. They influence the purchase behavior of its members and they, as a unit, buy and con­
sume many goods and services. Services such as telephone, cable TV, electricity, refuse collection, 
security, police, and fire protection are provided to households. Therefore, changes in household 
demographics and consumption patterns are usually more important than changes in general 
population characteristics for the provision of these services.

Marketing activities® focus on building and maintaining relationships with customers that will 
benefit both sides. They interact with both external and internal factors. Marketers must also 
have a good understanding of internal factors that play a significant role in consumers’ purchase 
decisions. This is especially important because of the intangibility of services. You may have 
noticed that service organizations appeal to some or all the internal elements by making an 
intangible product tangible through promotions such as “Reach out and touch someone.”
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Internal Influences
Influences that originate within an individual’s body, or mind, are called internal influences. 
Clearly, they may be in response to the external environment, but they are unique to the individ­
ual, that is, the same events will elicit different responses from different individuals.

Emotions are strong and uncontrollable feelings that are generally triggered by outside events. 
Fear, anger, joy, sadness, acceptance, disgust, expectancy, and surprise are considered basic emo- 
tions.9 Physiological changes such as increased heart beat, increased perspiration, and rapid 
breathing are believed to precede emotion. Emotions may be positive or negative. Most often, 
consumers seek products and services that lead to the arousal of positive emotions. However, a 
movie or a book that makes us sad is not necessarily considered as a bad consumption experi­
ence. Adventure travel packages, movies, books, music, and in general all types of entertainment 
services appeal to the emotions.

Personality is the whole set of psychological characteristics that distinguishes an individual. It is 
believed that personality plays an important role in an individual’s purchase decisions and the 
way she responds to advertising messages. This influence, however, is beheved to be operational 
only in broad product categories not in brand preferences.

A motive is an inner force, created by a need or desire that stimulates and compels a person to 
act. This inner force usually emerges as a result of an unsatisfied need; consequently, the indi­
vidual engages in behavior to reduce the tension created by the unfulfilled need. Recalling 
Maslow’s hierarchy of needs, some motives are physiological in origin; others are created by 
social and psychological needs. It is important for managers to understand the motives their 
goods and services encourage. For example, an increase in burglaries in a neighborhood may 
appeal to an individual’s safety need, which motivates the purchase of a house security system 
and service.

Humans learn many things to maintain their lives and function in a society. Learning can be 
defined as the process through which humans acquire knowledge, which leads to a change in the 
long-term memory. We learn when acquired information becomes part of the long-term mem­
ory. Most of our values, attitudes, preferences, tastes, and behavior are learned. Knowledge of 
goods and services that can satisfy our needs must also be acquired. Consumers have to know 
something about existing alternatives, prices, product characteristics, quality, and so on before 
they can make a purchase decision. Sources of information for consumption purposes are many 
and include family, friends, mass media, advertising, institutions, and personal experiences.

Perception is how we see the world around us. It is a process through which we select, organize, 
and make sense of stimuli from our environment. Stimuli are inputs, such as sound, light, image, 
odor, and so forth, which affect our sense organs, eyes, ears, nose, mouth, and skin. Perception is 
subjective and personal; a set of stimuli may lead to different perceptions in different individu­
als. Because consumers make purchase decisions based on their perceptions, marketers try hard 
to create positive perceptions of their goods and services in consumer minds.
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Attitudes and Needs
Attitudes represent our orientation, favorably or unfavorably, toward an object in our environ­
ment, such as a good, service, retail outlet, or an advertisement. Attitudes are learned from the 
environment and formed as a result of the internal and external factors previously discussed. On 
the other hand, some needs are learned, and some are innate, such as food and water. Attitudes 
and needs are both influenced by an individual’s lifestyle and a reflection of lifestyle.

Consumer Decision-Making Process
The Hawkins, Best, and Coney model depicts consumer lifestyle as a function of internal and 
external influences. Consumer lifestyle, in turn, influences attitudes and needs that trigger the 
decision-making process (refer to Exhibit 3-3). It must be emphasized that the influence is usu­
ally indirect and subtle. The need to understand this relationship and operationalize it for mar­
keting purposes led to the development of a strand of research known as psychographics. 
Psychographics attempts to describe and segment consumers based on psychological dimen­
sions. Originally it focused on activities, interests, and opinions, but more recently psychograph­
ic studies also include attitudes, values, demographics, media patterns, and usage rates, i*'

Need recognition and information search—When a consumer realizes that a need exists, the 
satisfaction of that need becomes the consumer’s problem. If the problem can be solved with the 
purchase of a good and/or service, the consumer decision process begins. First, the consumer 
searches for relevant information. Two types of information are needed; information for devel­
oping criteria for an effective decision and information on the existing brands. The time spent by 
the consumer in this stage varies and depends on the nature of the need. For example, high 
school seniors spend a considerable amount of time choosing a college or university. However, a 
consumer who needs his suits cleaned would not spend nearly as much time choosing a dry 
cleaner.

Evaluation and selection— Consumers need criteria to select the good or service that will satis­
fy their needs. They also need to narrow the choices down to a manageable size. This is necessary 
because most consumers have limited time, energy, and capacity to process information. The 
resulting set of alternatives, or brands, is known as the evoked set. The criteria developed to 
select a good or service are called evaluative criteria. Evaluative criteria are the criteria cus­
tomers use to assess the merits of competing products or services.*' Consumers may actually 
start working on both of these during the information search and will probably continue after 
sufficient information has been collected. The nature, number, and importance of criteria 
depend on the consumer and the nature of the need. Some examples of criteria that are com­
monly used in selecting services include price, quality, convenience, ease of access, fi-iendUness of 
servers, and reputation of the company.

Choice of service outlet and purchase— In many cases, selection of the service and the service 
organization are concurrent decisions. In other cases the consumer has to select where to buy the
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selected brand. Clearly, service dimensions such as availability of sales personnel to help with 
the purchase, their attitude, size and layout of the store, and its atmosphere all play a role in this 
decision.

Postpurchase processes— After the purchase and use of the good or service, one of the follow­
ing possible outcomes will occur: (1) the performance confirms the expectations of the con­
sumer, leading to a neutral feeling of satisfaction; (2) the performance exceeds expectations and 
the customer is dehghted, which is known as positive disconfirmation; or (3) the performance 
is below the expectations, the customer is not satisfied, which is known as negative disconfir­
mation. Repeat purchase is most likely when positive disconfirmation or a neutral feeUng is the 
result. Consumers engage in more postpurchase evaluation and information seeking with servic­
es than with goods. They also engage in more postpurchase evaluation than prepurchase evalua­
tion when selecting and consuming services. This is because many qualities of a service cannot 
be evaluated until after the service is experienced. Consumer experience with a good or service 
becomes an input to lifestyle and future decisions (refer to Exhibit 3-3). Information on the use 
and postpurchase evaluation is important to operations and marketing managers because this 
information influences product strategies and design decisions.

3.4 Unique Aspects of Service Purchases
The model we have just reviewed is a fairly general model that is apphcable to most goods and 
services. However, the consumer decision-making process in purchasing services exhibits some 
important differences that are worth considering.

Dijferent Criteria

Consumers evaluate services differently from goods. This difference originates from the intangi­
bility of services and the human involvement, which lead to variability in results and can be 
understood with reference to the following three properties (Exhibit 3-4) consumers use in eval­
uation.

1. Search qualities— These attributes can be determined before a purchase decision is 
made. Most goods are high in search qualities and therefore are relatively easy to evalu­
ate. Search quahties that are frequently used as evaluative criteria for goods include 
price, style, color, available sizes, fit, feel, and smell. For services this hst is usually short 
and may include price, location, options and levels of service, and availability (for 
example, hours of operation).

2. Experience qualities— Experience qualities are those attributes that can be judged only 
during or after consumption, such as taste, wearability, and satisfaction with the per­
formance of a service provider.
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Exhibit 3-4 Continuum of Consumer Evaluation of Goods and Services

lities. Typical consumers of these services have ne: 
ther the technical expertise nor all the relevant information for evaluation, and fre­
quently cannot assess the quality or the necessity of the service even after the service is 
performed.

Exhibit 3-4 views consumer evaluation of goods and services c 
search qualities to high in credence qualities.

a continuum from high i

Different Sources of Information
There are five basic sources of in fo rm ation : 13 memory (personal experiences), personal sources 
(friends and family), independent sources (consumer groups), marketing sources (sales per­
sonnel and advertising), and experiential sources (inspection or trial use). When buying servic­
es, consumers rely mosdy on memory and personal sources. This is true because mass media 
sources provide information about search quahties but little about experience qualities. Friends 
and experts who are familiar with the service can provide reliable information on experience 
qualities. Also nonpersonal sources may not be available because some service organizations are 
small local companies that do not have the funds or expertise to advertise.
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A Smaller Evoked Set

Earlier we mentioned that the limited number of alternatives a consumer considers for purchase 
is called an evoked set. This set tends to be smaller for services than for goods. The major reason 
for this is that although a certain brand of good can be purchased at many different retail outlets, 
service companies almost always sell only one “brand”—theirs. Consequently, for most services 
after a brand decision has been made, there is only one place to buy the selected brand. Some 
service companies, such as banks, may have branches at various locations. In such a case after the 
bank has been selected, the problem may simply be determining the branch that has the most 
convenient location. Another reason for the hmited evoked set is that demand in a given geo­
graphic location can support only a small number of service companies, and therefore a con­
sumer is not likely to find an extensive set of alternative companies offering the wanted service.

Brand Switching and Repeat Purchase Behavior

Brand switching in services is less frequent. Consumers make some service purchase decisions 
few times in their lives and do not consider them again until a major event or a problem occurs. 
For example, after a consumer selects a bank for his checking and/or savings accounts, he tends 
to stay with it until he moves to another town or becomes unhappy with the bank’s service. For 
some services the decision is whether to buy it because the company offering the service is the 
only alternative. This is the case for most utilities, such as gas, electric, water, and telephone serv­
ices. Another reason for seldom brand-switching behavior in services is the switching costs and 
perceived risk. The costs involved in switching brands may be greater in services than in goods. 
Switching costs may be monetary, such as installation and membership fees, or nonmonetary, 
such as the disruption it may cause in one’s lifestyle, and time spent in information gathering, 
evaluation of alternatives, decision making, and learning the new system and its requirements.

Risk Perception
Research indicates that consumers usually perceive greater risk in service consumption than pur­
chase and use of goods.Perceived risks that consumers find to be higher in services than in 
goods include time, performance, financial, social, and psychological. Also, some research indi­
cates that consumers perceive no difference between goods and services in terms of physical risk. 
The major reason for this is the intangibility of services and their simultaneous production and 
consumption. If the customer is unfamiliar with the service or not a frequent user, she faces 
many unknowns, and unknowns usually imply risk. Another reason for risk perception is the 
nonstandardized nature of many services. Even if the same company and the same server provide 
the service, there may be variations in the performance and the outcome. A third reason for the 
perceived risk is that some services do not come with guarantees or warranties, or they are not 
meaningful; a money back guarantee is not much use if your dentist pulls the WTong tooth. For 
these reasons some service purchases are “habitual” (same barber for a hair cut) or automatic 
(telephone service).
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3.5 A Cultural Profile of American Customers
The previous section focused on consumers at a micro level, that is, we looked at the individual 
customer and how he is influenced by internal and external factors in shaping a lifestyle, which 
in turn influences his purchase decisions. This, of course, is essential for understanding cus­
tomers and designing appropriate service systems. But we also need to understand consumers as 
a group, how they behave as a group, and how they change their consumption behavior. In this 
section, we review cultural characteristics of the residents of the United States (Americans, for 
short).

The United States is usually characterized as a country built by immigrants who came from 
many countries of the world; hence Americans have a rich and varied cultural and ethnic back­
ground. This leads to the obvious question: “Can the character of such a large population of peo­
ple with a mosaic of ethnic origins be accurately described with a few cultural traits?” The answer 
seems to be “yes” according to recent studies. Following are eleven cultural values that character­
ize Americans:i5

1. Achievement and success—Achievement and success are related but different concepts. 
Achievement is its own direct reward; finishing college and getting an advanced degree 
are achievements. Historical roots of this core value can be traced back to the Protestant 
work ethic, which considers hard work good and spiritually rewarding. Success, howev­
er, implies extrinsic rewards, such as achieving wealth and prosperity, and usually results 
from achievement. Both of them have consumption imphcations; they act as justifica­
tion for acquisition of goods and services. (“You deserve it.”)

2. Activity—^Americans attach an extraordinary amount of importance to being active. 
Keeping busy is considered as a healthy and necessary part of American life. This view 
stimulates interest in and purchase of services and goods that are time-savers.

3. Efficiency and practicality—Efficiency is valued by Americans because it leads to sav­
ing time and effort. Americans also value practicahty because of their admiration of 
things that solve problems and save time. Because of these they are interested in goods 
and services that are easy to use.

4. Progress—This is another favorite watchword for Americans because of the central 
belief that people can improve themselves and tomorrow should be better than today 
This value seems to be closely related to the previous three. It can explain why many 
Americans desire new goods and services that meet their needs and desires better than 
the old. This is probably the main reason why advertisers use the terms “new” and 
“improved” for so many products and services.

5. Material comfort—^Although owning material goods does not necessarily mean happi­
ness, possession of many goods and purchase of services make life easier and more 
comfortable. For many Americans material comfort signifies the attainment of “the 
good life.”
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Individualism— Self-reliance, self-interest, self-confidence, self-esteem, and self- 
fulfillment are all popular desires of Americans that reflect the value they place on 
individualism. It leads consumers to seek goods and services that enable them to live 
with less dependence on others.

Freedom— Freedom of speech, freedom of worship, freedom of choice, and freedom to 
live a life one desires are all deeply held values in the American society. For example, 
freedom of choice is the most likely reason why companies offer a wide variety of goods 
and services.

External conformity—Although this seems to be a value contrary to individualism and 
freedom of choice, it is nevertheless necessary for individuals to adapt to society. While 
individualism leads people to buy goods and services that their friends do not have, 
conformity leads them to be like others in their social group.

arianism—Americans are often generous to those less fortunate than they ai
or to people who have been the victims of tragic events. Outpouring of sympathy for 
and aid to people who suffered from hurricane Sandy and to the families of the victims 
of the Sandy Hook massacre in Newtown, Connecticut, in 2012 are just the most-recent 
examples.

10. Youthfulness— Expressions such as “young at heart,” and “young in spirit,” are reflec­
tions of Americans’ obsession with looking and acting young, regardless of their 
chronological age. The desire for looking and acting young stimulated the development 
and marketing of many goods and services for fitness and health.

11. Fitness and health—-As previously mentioned, Americans’ obsession with youthfulness 
led many of them to exercise, eat right, take vitamins and health supplements. Fitness 
and health have become lifestyle choices for many Americans. Consequently, the desire 
for a healthy and fit body stimulated companies to offer a large variety of products and 
services, such as exercise equipment and fitness centers.

3.6 A Look into the Future
As we look into the early part of the twenty-first century, there are several trends relevant to the 
consumption of goods and services.*®

Age Distribution
Probably the most important trend is the “graying” or “maturing” of the American population. 
The size of the age group “65 and over” was less than 20 million in 1970, but this group is expect­
ed to more than quadruple to 88.5 million by 2050, constituting 20.2 percent of the population. 
In other words, by that time, one in five Americans will be 65 or over. This change in the age dis­
tribution is expected to have a significant impact on social, economic, and political life.
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In addition to healthcare, elderly will demand many other services. It must be pointed out that 
the 65-and-over age group is not homogenous; depending on the status of their health, their 
needs will be quite different. They will be experienced, mature, and well-educated consumers. 
Many people in this group wiU think younger and lead active Hfestyles; they will travel, eat out, 
and vacation a lot. This will create growth opportunities in entertainment, air travel, hospitaUty, 
resort, and cruise industries. Elderly will also be purchasing many other services they used to 
perform themselves, such as lawn care, cooking, home maintenance, snow removal, repairs of all 
types. As they age further and become less mobile, their demand for some of these services as 
well as health-related services will increase, and some additional services will be demanded, such 
as transportation services for shopping and doctor visits, home delivery of groceries, and home 
shopping of all types of goods. They will also have an increased demand for physical and psy­
chological security.

Households
Household is an important consumption unit; demand for some goods and services depends on 
the nature and size of the household and the ages of the members. According to some projec­
tions, the number of households will be almost 129 million in the year 2015, and 143 million in 
2025.17 An increase in households will create more demand for household-related goods and 
services. Some of the services that are affected by these increases include lawn mowing, snow 
removal, landscaping, telephone, water, waste removal, electricity, cable and satellite broadcast, 
and package and newspaper delivery services. Related to these, demand for services that are pro­
vided by governments at different levels, such as mail, police, fire protection, parks, and recre­
ational services will also increase.

Education, Occupation, and Income

American consumers will be more educated and better informed. As the economy becomes more 
and more a knowledge-based economy, the best paying and most exciting jobs will go to those 
with advanced education and skills. It is also clear that current and future technologies will 
change the delivery, and perhaps the nature, of education. Distance learning, Internet, videos, 
satellite link-ups are some examples of technology used at all levels of the educational system. 
Learning and education will become a Ufelong effort as knowledge and skills become obsolete 
faster. These trends will lead to an increase in demand for new, more efficient and effective tools 
and methods of learning and updating and upgrading skills and knowledge.
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3.7 Summary
This chapter provided basic concepts of consumer behavior and a cultural and demographic 
profile of American consumers. Maslow’s hierarchy of needs has been presented to explain some 
of the consumer needs. Maslow’s theory asserts that human needs have a hierarchy: Physiological 
needs or innate needs such as hunger and thirst have the first priority. Safety needs, social needs, 
esteem needs, and self-actualization needs have decreasing degrees of priority. Humans try to 
satisfy these needs in the given order of priority; however, a higher level need may emerge even 
if lower-level needs have not been completely satisfied.

The Hawking, Best, and Coney consumer behavior model explains how consumers’ lifestyles are 
formed by a set of external and internal influences. External influences include values, demo­
graphics, social status, reference groups, household, and marketing activities. Internal influences 
are emotions, personality, motives, learning and memory, and perception. The model depicts 
lifestyle as a determining factor for consumer attitudes and needs and then explains what steps 
are usually taken by consumers before a purchase decision is made to satisfy those needs. The 
decision process begins with need recognition, followed by information search, evaluation, and 
selection of a brand and purchase outlet. The final step is postpurchase evaluation to assess the 
value of the product and satisfaction level.

The purchase decision for services is significantly different than the purchase decision for goods. 
Consumers tend to reduce the alternatives to a small set of choices, called the evoked set. The 
evoked set is usually smaller for services than for goods. Services are high in experience and cre­
dence qualities; goods are high on search qualities. Consumers perceive higher risks with service 
purchases and do not switch brands as readily.

This chapter also presented a cultural profile of Americans and developing trends. The most 
important demographic change in the future is the aging of the American population.
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4
GLOBALIZATION OF SERVICES

4.1 Introduction
Foreign trade has been in existence since states, cities, and even villages identified themselves as 
separate entities from others and traded with them. As early as 4,000 years ago, there was active 
trade in the Middle East and Asia Minor (current Turkey); Egyptians were trading with peoples 
of this region; and the Sumerians, who inhabited the region of present-day Iraq, traded with Asia 
Minor and Syria. ̂  Today international trade is alive, well, and growing stronger every year. 
International trade in services existed alongside the trade in goods for all these years, for without 
services, international trade in goods would not be possible.

This chapter focuses on the globalization of services, which includes not only international trade, 
but also investments made in other countries to produce and sell services to the residents of 
those countries. Unlike international trade, foreign direct investment in services has only recent­
ly become a significant phenomenon in the world economy.2

Globalization of services plays an important role in the U.S. economy as well. In 1960, United 
States exported $19.7 biUion worth of goods and $6.3 billion of services, while importing $14.8 
billion worth of goods and $7.7 billion of services.^

By the end of 2011, these numbers had grown tremendously (see Exhibit 4-1): exports of goods 
to $1.50 trillion and services to $606 billion. Similarly, imports of goods grew to $2.24 trillion 
and services to $427 billion. Also, from the detailed international trade data we can see that in 
2011 there was a trade deficit of approximately $738 billion in goods, but a surplus of $178.5 bil­
lion in services. The U.S. international trade balance has been negative between 1971 and 2011 
(except in 1973 and 1975) but service trade has been consistently positive during this period. In 
other words, the trade deficit many people have been concerned about would have been much 
larger had it not been for services. Consequendy, in addition to constituting more than 82 per­
cent of gross domestic product, services also play a significant role in foreign trade, and hence in 
the overall U.S. economy.
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Exhibit 4-1 Growth of the U.S. International Trade in Goods and Services

£  10(

GOODS I SERVICES I GOODS I SERVICES 
EXPORTS IMPORTS

This chapter explores international trade and foreign direct investment in services, the environ­
ment in which global service companies operate, different forms of going global, and recent 
trends in service globahzation.

4.2 International Trade in Services
International trade would not be possible without services. This is true for services provided 
both domestically and in the international arena. Some of the essential services for international 
exchange of goods and services include transportation, the Internet, telecommunication, insur­
ance, legal, and banking services. When these services are used by a domestic company in export­
ing goods or services to another country, or by a foreign company importing goods or services to 
the United States, they are being traded internationally. For example, if an American shipping 
company transports machine tools sold to Russia by an American manufacturer, it is exporting 
transportation services to Russia. Or if a Russian shipping company transports these machine
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tools, then the Russian cx>mpany is exporting shipping services to the United States. Similarly, 
companies that insure the shipment, provide credit for the purchase, transfer funds, and carry 
communications between the trading companies are all involved in international trade. Clearly, 
then, international trade would not exist without these and other services.

In these examples, services are involved in international trade indirectly It is. of course, possible 
for services to be exported or imported directly For example, an American movie producer who 
sells the European rights of her movie to a movie distributor in England is exporting a service. 
An American automobile manufacturer who hires an ItaUan designer for his next model is 
importing a service firom Italy In short, when services are bought from or sold to foreigners, a 
service is being traded internationally.

The dollar volume of international trade in services has been increasing for the past several 
decades. There are two basic reasons for this increase: a general increase in the demand for serv­
ices in many countries and an increase in world merchandise trade.

General Increase in Demand for Services

The economic role services play has been increasing steadily for decades in many countries. In 
industrialized countries the share of services in the gross domestic product (GDP) reached or 
exceeded 65 percent in the early 1990s, and it has been significant in other countries. Households 
and firms have been demanding more and better quahty services. This increase in demand can 
be explained by four developments:"* a growing underlying need for service functions, deintegra­
tion of service activities formerly performed in-house to specialized outside service vendors, the 
privatization of public services, and advances in computer and telecommunication technologies.

A growing need for services— Many countries around the world are enjoying a higher standard 
of living, which leads to many changes in lifestyles, such as urbanization; a higher demand for 
travel, education, vacation, and entertainment; demand for higher quality healthcare services; 
and a higher demand for domestic services. Businesses are also demanding more of a variety of 
services. As competition intensifies, the demand for advertising, consulting, and legal and invest­
ment services increases creating new opportunities for American companies in those countries. 
For example, countries of the former Soviet block and developing countries do not have much 
experience or well-established organizations in advertising, accounting/consulting, or invest­
ment banking. Consequently, experienced international service organizations may find an 
untapped market in these countries. Also, as the complexity and technological sophistication of 
goods increase, the demand for design, training, and maintenance services increases. Regulatory 
changes and advances in technology also lead to the creation of new services, such as hazardous 
waste disposal and testing services.

Deintegration of service activities— Many households in developed as weO as developing coun­
tries are dual-career households. This, together with increased prosperity, creates both the neces­
sity and ability to purchase some services previously performed by household members. For
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example these households may use more of take out or delivered food services. This is one of the 
reasons for the expansion of American fast food outlets in many countries. For example, 
Domino’s currently has more than 3,500 stores outside of the United States in more than 60 
international markets; Starbucks has more than 17,000 stores in 56 countries; and another 
American icon, Kentucky Fried Chicken, has more than 1,500 restaurants in 109 countries. 
Similarly, many businesses are outsourcing some of the noncritical services previously per­
formed internally, such as payroll processing, security, and custodial and maintenance services 
for their office buildings. In many cases the main reason for the deintegration is the cost-savings 
offered by the specialized service companies, Vk̂ hich can achieve economies of scale in some 
aspects of their service operations through standardization of equipment, procedures, and meth­
ods, and in purchasing equipment and supplies because of larger volume of business they can 
obtain. When large companies outsource, foreign companies speciaUzing in these services find an 
attractive market.

Privatization of public services— Â third reason for the increased demand for services is the 
privatization of some government services in both industrialized and developing countries. For 
example, many developing as well as former Soviet block countries are privatizing telecommuni­
cations, healthcare, and education services.

Advances in computer and telecommunication technologies— Advances in computers and 
voice and data transmission capabilities of telecommunication networks and the Internet amaze 
many people daily They also have a significant impact on the service trade; these developments 
have made the trade easier for many services, increased the speed of information exchange, and 
created opportunities for new services. The impact is most visible in services that rely on data 
and information exchange and processing, such as collection and dissemination of the news and 
financial data, and distribution of databases and software.

These developments lead not only to an increase in trade, but also to an increase in foreign direct 
investments in services. Whether through changes in incomes and lifestyles or through deinte­
gration, as the demand for various services in each country increases, these markets become 
more attractive to international service companies. Before privatization, many service markets, 
such as telecommunications, education, and healthcare, were not open to competition. They 
were mainly government monopoUes. Now that these monopolies are disappearing, their mar­
kets are not only becoming more competitive, but they are also opening up for international 
firms.

Increase in International Trade of Goods

As the international trade volume increases, so does the demand for certain services. 
Transportation, communication, insurance, banking, and legal services are the most essential 
services needed for international trade. Internationally traded goods must be transported by
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ship, train, truck, or planes between countries. Sometimes it is necessary for people involved in 
the trade to travel to other countries, and they may have to use travel services, such as airlines, 
car rentals, and hotels for this purpose. Communication is essential for trading partners to initi­
ate and complete a transaction; companies that provide telephone or Internet services, carry mail 
or packages, or provide courier services make the communication possible. Goods shipped from 
one country to another must be insured against damage and theft in transition; hence the 
services of insurance companies are needed. Transfer of goods or services in one direction 
requires transfer of money in the other direction, and banks make this possible. Services of 
lawyers are needed to prepare the necessary documents for trade between two parties and deal 
with many issues relating to laws and regulations of the countries involved. In addition to these, 
many other service providers, such as advertising professionals, accountants, customs experts, 
translators, and the like, will be needed for international trade to take place. It is also clear that 
experienced operations managers who are well versed in international management are needed 
to run these services effectively and efficiently.

4.3 Why Service Companies Go Global
This section reviews the reasons for service companies to go global through international trade 
or foreign direct investment. First, for clarification, brief definitions of some important terms are 
presented in Exhibit 4-2. As can be seen from these definitions, the most important differences 
among various types of companies are in their competitive strategies and the way they are organ­
ized. With these differences in mind, the terms globalization and internationalization are used 
interchangeably to refer to the process of entering the international stage in one form or anoth­
er, assuming that such a company may eventually evolve into a “global” corporation or even a 
“transnational” one.
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Exhibit 4-2 A Classification of Firms from an International Perspective

Domestic Enterprise:
Operates within the boundaries of its own 
country; buys mostly from domestic suppliers 
and sells to domestic customers.

Exporter/Importer:
Exporter sells its goods and services in other coun­
tries. usually through independent distributors. 
Importer sells products of foreign companies in its 
own country.

International Enterprise:
Has sales, distribution, and/or production 
organizations and facilities in other countries. 
Units in other countries operate independently 
of each other and compete against local compa­
nies. However, strategy, technology, and 
resource allocation are centralized. Technology 
transfer constitutes the key relationship 
between headquarters and country units.

lal (Multidomestic) E
A repUca of the company is created in different coun 
tries, and each is run by local managers. A multina­
tional company hopes to be seen as a national 
company and thus gain a competitive advantage. 
Domestic operations are supplemented by globally 
sourced resources, skills, and technology.

Global Enterprise:
Sees the whole world as a single market and its 
operations in this market as a single operation. 
It has standardized global products. Its prod­
ucts can be produced anywhere and can be sold 
anywhere in the world. It has one coordinated 
and centralized strategy for its worldwide oper­
ations and competition.

Transnational Corporation:
A transnational corporation combines the advantages 
of international, multinational, and global corpora­
tions: it has the technology transfer capability of 
international, local responsiveness of multinational, 
and the efficiency of global enterprises. In other 
words, a transnational corporation tries to excel in all 
three forms at once.

Source: Adapted from Stephen H. Rhinesmith, A Manager’s Guide to Globalization, 2nd ed. (Chicago, Irwin 
Professional Publishing, 1996), pp. 5-11; and Christopher A. Bartlett and Sumantra Ghoshal, Managing Across Borders: 
The Transnational Solution (Cambridge, MA, Harvard Business School, 1989).

Companies invest in other countries to reduce costs, expand markets, or as a strategic move. As 
domestic markets become saturated, many service companies look abroad for new business 
opportunities. Many service companies believe that the success they achieved in their home mar­
ket can be replicated in foreign markets after some modification to the service concept and/or 
delivery system. This is not necessarily a correct assumption as many international companies 
discover that considerable challenges exist in going global. Lovelock and Yip5 identify eight rea­
sons service firms go global; these reasons are discussed next.

Common Customer Needs

Theodore Levitt was probably the first to identify the trend for the homogenization of consumer 
tastes around the world when he wrote, “Everywhere everything gets more and more like every­
thing else as the world’s preference structure is relentlessly homogenized.”®
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Consumer services that are good candidates for standardization across countries are limited to 
those services that do not involve customers, or vî hen customers’ involvement can be closely con­
trolled, and when customization can be limited by the service company Fast food and airUne 
services are two examples for global services; in both cases customers’ involvement is closely con­
trolled and choices are limited for customization. Some service companies have the opportunity 
to offer a standard core service around the world and nationally customize it with the addition 
of a carefully selected set of supplementary services. For example, Club Med can use local enter­
tainers to supplement its global core service. Club Med Vacation.

Global Customers
When a global company sets up shop in a foreign country, some service companies follow them 
to the same market. That was what the accounting firm Coopers & Lybrand did when Ford 
Motor Company established a venture in Hungary.  ̂It quickly moved to open a branch office in 
this new market because of the concern that one of its competitors, already established in 
Hungary, may begin to build a relationship with its client. The uniformity of service is sought 
also by clients in other fields, for example, by airlines in aircraft maintenance and global manu­
facturers in factory and machinery maintenance and repair.

In addition, many American travelers feel more comfortable going into a McDonald’s restaurant 
in a foreign country rather than a local restaurant. Similarly, they may prefer renting a car from 
an American company they are famiUar with.

Global Channels
The Internet created a global channel for the sale and distribution of many services. Almost any 
good and many information processing services, such as banking, entertainment, software, and 
travel services, can be purchased through this electronic channel. Hence, even small service com­
panies may offer their services through the Internet without establishing a presence in other 
countries.

Global Economies of Scale
Services provide few opportunities for economies of scale. The main reason for this is that for 
most services the demand is geographically dispersed; hence building large service facilities to 
exploit economies of scale in operations is usually not possible. In many cases the service capac­
ity and workforce employed exceed average demand. Consequendy, idle capacity is not uncom­
mon in service facilities. When economy of scale is possible, it creates an incentive for a service 
organization to go global.
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Favorable Logistics
Costs of travel and transportation have been declining for many years. This has made some pre­
viously inaccessible services economically feasible for people in other countries. Lower air travel 
costs increased tourism all around the world. Also, some specialized services, such as healthcare 
and higher education in developed countries, have become affordable for newly emerging mid­
dle class in many developing countries. For example, London hospitals attract many patients 
from the Middle East. Similarly, American hospitals and doctors attract patients and American 
universities attract students from all around the world.

Advances in Technology
For many services that generate, process, or use information, the developments in computer and 
telecommunications technologies have not only eliminated some barriers for internationaliza­
tion of services, but they also created opportunities for new services and new forms of service 
production and delivery. They also contribute to foreign direct investment in service industries, 
for example

A flourishing computer-software industry has grown up around Bangalore, India, fol­
lowing initial investments in the area by Texas Instruments Inc., and later by Digital 
Equipment Co. (DEC), Hewlett-Packard, Siemens, and Motorola, drawn by low-cost 
high-quality English-speaking Indian software engineers. ( ...)  Similarly, some of Hong 
Kong’s paging services are manned from China. In Perth, in Western Australia, EMS 
Control Systems monitors the air-conditioning, lighting, lifts and security in office 
blocks in Singapore, Malaysia, Sri Lanka, Indonesia and Taiwan.. ..*

Government Policies and Regulations

Governments can and do restrict trade and foreign direct investments in their countries. Many 
instruments exist for this purpose, such as tariffs and import quotas, export subsidies for domes­
tic companies, local content requirements, currency and capital flow restrictions, and ownership 
restrictions. In most cases the main objectives of these restrictions are to protect the domestic 
firms against foreign companies and improve trade balance and foreign exchange reserves. 
Imposition of such restrictions and barriers may reduce both the trade and foreign direct invest­
ment. Conversely, the elimination or reduction of these restrictions would stimulate globaliza­
tion of services. The current worldwide trend seems to be in that direction.

Transferable Competitive Advantage

An important reason for many service companies to go global is the ability to replicate their 
domestically successful service concept and delivery system in other countries. When service 
companies develop a new service or a delivery system, they do not have the patent protection 
some manufacturers enjoy. Their advantage hes in the network they own and in the management
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know-how; otherwise, practically any service or delivery system can be imitated. For example, 
any bank or financial company can offer a credit card, but if the card does not belong to one of 
the existing networks (that is, Visa, MasterCard, American Express, or Discovery) it doesn’t have 
much chance for success. Establishing such a network would be very costly and a challenging 
undertaking. On the other hand, an established company, such as American Express, can intro­
duce new services and establish itself in a foreign country with relative ease because of its exist­
ing network, managerial experience, and know-how accumulated through many years of 
operations in international markets.

4.4 Global Environment for Service Businesses
Any company entering the international business arena, whether in the form of exporting, 
importing, or foreign direct investment, must be aware of the different conditions under which 
it will operate, such as political conditions; the role of governments; economic, social and cul­
tural environments; and technological conditions. In most cases, international companies cannot 
change these conditions; therefore they have to accept them as given and learn to reduce their 
risks when operating in these environments. Frequently, their success in global markets depends 
on these conditions and how well they adjust to them. A service company that has global aspira­
tions has to think, act, and behave globally. A global company has to remember that it is not deal­
ing with a single culture, single religion, or single set of rules and regulations anymore and 
therefore must abandon its nationalistic approach to service. Robert Ayling, former CEO of 
British Airways, who was trying to transform his company to a global airline, emphasized the 
importance of this when he said, “We don’t want to ram our Britishness down people’s throats.”  ̂
The following paragraphs discuss these environmental factors.

Political conditions— Political stabihty is one of the most important conditions all internation­
al companies seek before setting up operations and investing in a country. Political instability, 
such as civil war or a government with an uncertain future, increases risks for an international 
company.

The role of governments— Governments may bring many restrictions to trade and foreign 
direct investment. A major objective of many governments in dealing with international compa­
nies is to maximize the benefits from the international company while minimizing the risks (for 
example, national security risks). Governments firequently require foreign companies to acquire 
local partners when they set up operations in their countries. Another common requirement is 
that the international company hire a specified proportion of its employees from among locals 
and set up training programs for these employees. Governments may also impose licensing 
requirements in many professional services such as engineering, accounting, and financial 
services.

The economic environment—The demand for services in general increases as the level of 
income increases. International service companies look at such statistics as gross domestic prod­
uct (GDP) when they assess the attractiveness of a new market. Also important are the current 
level of economic development and predictions for the future performance of the economy in
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the candidate country. Finally, the intensity of competition in an industry is another important 
factor to consider before investing in a foreign country.

The social and cultural environments— Understanding the cultural and the social environment 
in a country is important for service operations managers because of the customer contact 
involved. If the encounter is not designed carefully with the host country’s social and cultural 
norms in mind, it may turn into a clash of cultures and the service company loses.

The technological environment— Delivery of high-quality reliable service depends on the exis­
tence of a reliable and modern communications infrastructure, as well as the availability of the 
necessary equipment for the service delivery and services to maintain die equipment. A well- 
developed financial services system, such as a banking system, is also crucial for international 
service companies to operate successfully in a foreign country.

4.5 Forms of Globalization
Like manufacturers, service companies may enter the international business world in several 
forms. In general we can group these as trade and foreign direct investment. This section reviews 
these forms and which services are likely to use each different form.

International Trade

Exports/imports— When a domestic service company sells to a resident of a foreign coimtry, it is 
a service export. Similarly, when a resident individual of your country buys a service from a foreign 
company, it is a service import. The nature of services (specifically, intangibility, inseparability, per­
ishability, and customer contact and involvement) puts limits on the number of opportunities for 
import/export of services. Information and knowledge-based services or services that can be deliv­
ered from a distance are most likely to be traded. Some of these services are embodied in physical 
products, such as music on CDs, movies on DVDs, and software on disks or CD-ROM. For exam­
ple, software engineers in Bangalore, India, are exporting their services to clients located in differ­
ent parts of the world. There are other forms of service trade. Tourists traveling to other countries 
are importing a service from the country diey are visiting. Another form of exports/imports is 
when the service provider travels to the country of the customer, for example when a consultant 
goes to another country to deliver a seminar or perform consulting sendees.

Licensing/franchising— Licensing is an agreement between two companies that gives one 
(Hcensee) the right to produce and sell a good or service using the patents, technology, or trade­
marks that belong to the other company (licensor). Licensor receives money, called a royalty, for 
granting these rights. Franchising is an additional form of international service trade.

Management contracting—Management contracting is another form of exporting by a compa­
ny that has special expertise in managing a particular service system. The service company sup­
plies die managerial know-how as well as the management team to run the service facility for a 
fee. Management contracting has been observed in hotel management, aviation, and retailing.
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Foreign Direct Investment

When the nature of a service makes its export difficult or impossible, a service company has no 
choice but to set up facilities in foreign countries for marketing its services. As services grow in 
importance for most economies, foreign direct investments in services have also been growing 
for the past 20 years.

The main difference between international trade in services and foreign direct investment is that 
sales revenues, commissions, fees, or interest charges are collected when services are sold to for­
eigners, whereas in foreign direct investment, profits are sought fi-om foreign-based equity, 
There are a few, but interesting, exceptions to this purpose. For example. New York Life, an insur­
ance company, ships health insurance claims overnight to Ireland, Claims are processed and 
returned via dedicated telecommunication lines to the data processing center of the company in 
New York, where a check or a reply is mailed to the customer. The facilities in foreign countries 
have been established to reduce labor costs rather than obtain profits from overseas investments. 
Whatever the purpose may be, foreign direct investment imphes estabUshment and staffing of a 
service facility in another country and consequently taking more risks than exporting.

Foreign direct investment may take one of several forms. One form of direct investment is when 
a company has minority ownership of a foreign company; the investor may have some say in the 
management of the company but does not control the enterprise. A second form may be equal 
ownership, and a third is majority ownership in which the international firm has more control. 
In all these forms, the ownership, management, and risks are shared by two or more companies. 
Finally, whole ownership of a company in a foreign country is the fourth form of direct invest­
ment; this is the form in which the investor has full control of the company and assumes all the 
risks of the business venture.

Alliances
An important development in the 1990s in the services sector was the growth of alliances 
between various companies including competitors. Most of these alliances do not involve any 
equity exchanges but focus on sharing networks and resources. In many cases partners supple­
ment each other’s competencies and resources. Microsoft’s alliance with NBC in creating the 
MSNBC news channel is well known.

Alliances seem to have much more significance in the airline industry. For example, Star Alliance, 
the world’s first and largest global airline alliance, was formed in 1997 by five major airlines. Star 
Alliance has since grown considerably; it now has 27 member airhnes with more than 21,100 
daily departures combined. These flights reach 1,356 airports in 193 countries.i^ Many alliances 
were formed among airlines during the 1990s. These alliances give each partner access to the 
other’s network of routes, make it possible to share passengers and revenues, and enable them to 
coordinate their schedules, fares, travel packages, discounts, frequent-fiier programs, even some 
of the ground operations. 13 For passengers these alliances may mean easy connections to many 
destinations around the world, including baggage transfers between flights.
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Trends in Service Globalization
The discussion of the globalization of services has indicated that some services can be traded 
more easily than others, and some services can be created for the residents of another country 
only by the presence of service facilities in that country. In this section, current trends in the 
globalization of particular groups of services will be identified, which group of services tend to 
globahze through international trade, and which group through foreign direct investment.

Vandermerwe and C hadw ick^^ identified six groups of services in terms of their globalization 
potential and the form of globalization they tend to use. They used two dimensions to organize 
services for the purpose: relative involvement of goods and degree of consumer/producer inter­
action (see Exhibit 4-3). The first dimension represents the degree to which a good is essential for 
service delivery, and the second dimension represents the degree to which interaction between 
the service provider and consumer is essential for service delivery.

Exhibit 4-3 Clustering of Services and Internationalization Modes

Service with 
Some Goods or 

Delivered 
Through Goods

Services 
Embodied 
in Goods

Sector 4

Engineering Consulting 
Advertising Education 
Insurance

Sector 5

Personal 
air travel 
Maintenance

Banking

Sector 6

Electronic mail 
Internet shopping

Sector 1

Mail delivery 
House painting 
Knife sharpening

Sector 2

Retailing 
Couriers 

Fast food 
Shipping Hotels 
Air freight

Sector 3

On-line news 
service

Music/compact 
discs, DVDs, 
bool<s, 
magazines

LOWER
Relative Involvement of Goods

HIGHER

The Service Industries Journal (January 1989), pp.79-93.
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Sector 1: Low goods/lower interaction—The first group consists of “pure” sendees for which 
consumer/producer interaction is minimal, and the role goods play in their delivery is not sig­
nificant. These services have limited globalization potential because they may exist in any coun­
try, and there is little profit potential for an international company in this market.

Sector 2: Medium goods/lower interaction— In this group are services that require some inter­
action, and goods play a more significant role. This group has a higher potential for globalization 
because of the ease with which the facilitating goods can be taken to foreign countries.

Sector 3: High goods/lower interaction— Services in this sector are either embodied goods or 
can be transmitted through a telecommunications network or the Internet, and they require lit­
tle, if any, interaction between the consumer and the producer. They are the easiest services to 
export.

Sector 4: Low goods/higher interaction— Most of the services in this group are professional 
services and characterized by high interaction between the provider and the client, but goods do 
not play a prominent role in their delivery. Globalization of these services requires the movement 
of people; usually the service provider travels to the client’s country, or it requires an institution­
al presence in the client’s country, usually in the form of a branch or subsidiary of the service 
company.

Sector 5: Medium goods/higher interaction— Customer/producer interaction is important in 
this group of services, and goods play a relatively significant role. Also important in the delivery 
of these services are telecommunications facilities and technology. Globalization may be in vari­
ous forms such as foreign direct investment, franchising, hcensing, or management contracting.

Sector 6: High goods/higher interaction— Both dimensions are at their highest levels in this 
group of services, and telecommunications networks and technology in general play a significant 
role in delivery. Globalization potential for this group is increasing with advances in technology.

At first glance services tend to converge to one of three forms of globalization (see Exhibit 4-3). 
The first cluster is “exportable” services consisting of services embodied in goods. This form 
requires little investment or presence in the country of destination; it also involves little control 
of the distribution and use of the service. The second cluster consists of services that can go glob­
al with relative ease through firanchising, licensing, or management contracts. This form requires 
some presence; usually managers from the service company are stationed in the foreign country 
to deliver the service, and it may require some investment. Foreign direct investment seems to be 
the most appropriate form for the third cluster of services.

4.6 Summary
This chapter focused on the globalization of services and related issues. The globalization of 
services may occur as international trade or as foreign direct investments. This chapter reviewed 
reasons for globalization, the environment in which global service companies have to operate, 
the different forms of going global, and recent trends in service globalization. The general
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increase in demand for services and increase in international trade of goods are the major rea­
sons for the increase in international service trade. Service companies go global to take advantage 
of common customer needs, global customers, global channels, economies of scale, favorable 
logistics, favorable policies and regulations of the government of the host country, advances in 
technology, and competitive advantages that can be transferable to markets in other countries.

The conditions and factors in the international arena that a service organization must be aware 
of before deciding whether to go global or set up operations in other countries were also dis­
cussed, as well as the three different forms of globalization for service companies: international 
service trade, foreign direct investment, and foreign alliances. The chapter concluded with a look 
at trends in service globalization.
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SERVICE STRATEGY AND 
COMPETITIVENESS

5.1 Introduction
A firm survives and prospers if it can create value for its stakeholders on a continual basis. A 
firm’s stakeholders include customers, employees, shareholders, suppliers, and community at 
large. A firm that provides value equally well as its rivals, or better than its rivals, will be a com­
petitive firm. Why is creating value so important? A customer who beheves that he has received 
good, or better yet, exceptional service will be a satisfied customer. A satisfied customer will be a 
loyal customer, and a loyal customer means repeat business for the firm in the months and years 
to come. A satisfied customer also helps recruit new customers for the firm. Satisfied customers 
are more Ukely to buy other services from the firm. Consequently, satisfied customers are not 
only a long-term source of revenues for the firm, but they also provide ft'ee advertising and free 
marketing services for the firm by word-of-mouth. In general, the higher the value a customer 
sees in the service, the higher the price she is willing to pay. As long as the firm keeps its cus­
tomers satisfied, its revenues will continue to grow.

To be competitive, a service firm must also provide value to its other stakeholders. For example, 
a service firm can create value for its shareholders in the form of profits and/or higher share 
value. Satisfied customers generate the revenues for the service firm, but managers must control 
costs without jeopardizing the value generation ability of the firm.

The realities of public service organizations are different. A pubhc service organization has no 
shareholders, but it has many stakeholders such as taxpayers, public officials, unions, or anyone 
who uses its services. Most of the stakeholders are also customers. Stakeholders, of course, do not 
receive any income as a result of the pubhc service organization’s operations. However, they do 
receive value through a higher quality service, lower tax burden (as a result of efficient opera­
tions), or increased variety and scope of services. Many pubhc service organizations generate 
either little or no revenue and hence depend on public funds for their existence. Police, firefight­
ers, and K-12 school system are some examples. Public service organizations, such as the U.S. 
Postal Service, generate significant amovmts of revenue but may still rely on public funds for



their operations. In either case, satisfied stakeholders are the best assurance for a public organi­
zation’s continued existence.

Finally, value will be created for employees when they are satisfied as internal customers of the 
organization. Employees will be satisfied if they like their work and the environment they work 
in, have job security, and if they perceive the income and benefits they receive as fair and ade­
quate. Satisfied external customers provide the revenues for a company to offer attractive salaries 
and greater job security to satisfy the employees. Satisfied employees are much more likely to 
make both internal and external customers happy and keep them satisfied. Hence the cycle is 
complete.

5.2 Value

Brief Historical Background on Value

The concept of economic value has been a subject of study and debate among philosophers and 
economists for more than 2,000 years.i Adam Smith (1723-1790) identified two different types 
of value; value in use and value in exchange. In his well-known work, The Wealth o f  Nations, he 
wrote

The things which have the greatest value in use have frequently little or no value in 
exchange; and on the contrary, those which have the greatest value in exchange have fre­
quently no value in use. Nothing is more useful than water, but it will purchase scarce 
anything: scarce anything can be had in exchange for it. A diamond, on the contrary, 
has scarcely any value in use: but very great quantity of other goods may frequendy be 
had in exchange for it?

Another well-known economist, Alfred Marshall (1842-1924) defined value in microeconomic 
terms of marginal utility and marginal cost. Marshall defined value as the equOibrium price 
formed when the marginal cost equaled the marginal utility.  ̂Hence the marginal analysis indi­
cates that the exchange value is determined not by the total usefulness of a good but the last unit 
of it that is consumed. And price of a good formed in the marketplace reflects not only the mar­
ginal use of it for a consumer, but also the marginal cost of producing the last unit of that good.

More recently, scholars in various fields of management and engineering have paid increased 
attention to the concept and measurement of value and inevitably have come up with different 
definitions. These range from value being simply equal to “price” to more elaborate definitions. 
For example, Michael Porter defines value as

. . .what buyers are willing to pay,.. .superior value stems from offering lower prices than 
competitors for equivalent benefits or providing unique benefits that more than offset a 
higher price.4
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De Marie, on the other hand, uses quite a different approach to defining value. His approach is 
rooted in science and engineering and focuses on the design of goods:

Value is the primary force that motivates human actions. It is dichotomous, centered in 
people and the objects they desire. Value is a potential energy field between us and 
objects we need. It draws us to items in our environment that we find appealing. When 
this attraction is large, we expend our energy to acquire, possess, use, and exchange 
objects that are rewarding.^

Definition of Value
For the purposes of this book the following definition is proposed;

Value is the capability of a good or service to satisfy a need or provide a benefit to a 
customer.

According to this definition, a good or service has value only if it satisfies a need or provides a 
benefit to a customer (a person or organization). Value is subjective; its existence depends on the 
perception and particular needs of the customer. A car may be valuable for a person who needs 
transportation. However, the same car has little or no value for someone who lives on a small 
island with no paved roads.

More important, value in a good or service either exists for a customer or it doesn’t; if something 
has no value for a customer, improving its components (for example, increasing its quality or 
lowering its price) does not make it valuable. A choice steak may be just what a hungry person 
needs and therefore is valuable to her. However, the same steak has no value for a vegetarian, no 
matter how high a quality it may have in the eyes of nonvegetarians, how tastefully it is prepared 
and served, or how inexpensive (or free) it may be. A daycare center in the neighborhood may be 
a valuable service for a single parent or a couple with young children. However, the same daycare 
center has no value for a single person, or a couple with no children or with adult children.

A Model of Service Valued
The service value model used in this book is a modified version of the Zeithaml model focusing 
on customer value.  ̂ The model includes perceived quality, intrinsic attributes, extrinsic attrib­
utes, monetary price, and nonmonetary price as the components of perceived value. We expand 
this model by adding “time” as the sixth component of service value (see Exhibit 5-1).
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Exhibit 5-1 The Service Value Model

Perceived quality— Quality is frequently defined as “fitness for use.” This definition apphes to 
both manufactured goods and services. However, a more appropriate definition of quality for 
services may be “customer satisfaction” or “external and internal customer satisfaction.”  ̂ This 
definition captures the essence of quality for services by emphasizing the important fact that 
quahty exists in the eyes of the customer. The customer is the final arbiter of quality; quahty 
exists as the customer perceives it. Customers’ expectations are formed through word-of-mouth 
communication, personal needs, past experience, and external communications fi-om the service 
organization.

It is clear that if customers’ perceptions of what they received matches or exceeds their expecta­
tions of the service, they will be satisfied, and hence value has been created for the customer. The 
higher the perceived quahty, the higher the perceived value of the service.

Intrinsic attributes— Intrinsic attributes of a service are the benefits provided to customers. 
Intrinsic attributes may be considered in two groups: core service and supplementary services. 
Core service is the basic, or minimum, benefit a customer expects from the service. For example, 
in passenger air transport the core service may be defined as “transporting customers on an air­
plane from one airport to another safely and comfortably.” Supplementary services include pre­
assigned seats, food and beverages, newspapers, movies, pillows and blankets, and connecting 
flight information by airline representatives at the gate.
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Some supplementary services are needed for delivery of die core service. Widiout them the serv­
ice will be impossible. Yet others enhance the value for a customer. The relative importance of 
supplementary services depends on the nature of the service. Clearly, a service organization that 
fails to deliver the core service will not survive long; hence, providing the core service without 
failure and as expected by customers is the first and the fundamental step in creating value for 
customers. However, that is usually not enough to be competitive. Consequently, a service organ­
ization can create more value for its customers by both increasing the variety of supplementary 
services that are appreciated by its customers and performing them at least as well as customers 
expect.

Extrinsic attributes— Extrinsic service attributes are related to the service, but they exist outside 
the service package. The reputation of a university as being the “best” in a certain discipline pro­
vides extrinsic value to a degree obtained from that school in that particular discipline. Locating 
a service facility in a fashionable neighborhood may provide added value to customers in addi­
tion to the core and supplementary services. In short, aD the psychological benefits associated 
with the service constitute extrinsic attributes. A service organization normally has no direct and 
immediate influence or control over these attributes. It may, however, create these attributes, and 
hence create value for its customers in the long run.

Monetary price—The sum of the expenses incurred by a customer to obtain a service is the 
monetary price. This includes the price charged by the service organization, as well as other 
expenses a customer has to incur to access the service. A heart patient who needs a by-pass oper­
ation may have to travel to a distant city to have access to an expert surgeon. In addition to hos­
pital charges and surgeon’s fees, this patient has to consider other expenses, such as airfare and 
lodging for himself and perhaps for a companion. Monetary price is sometimes the most nnpor- 
tant factor for customers in making purchase decisions. It is not uncommon to hear consumers 
define value as “low price.” A service organization, therefore, can create significant value for its 
customers if it can lower its prices without causing deterioration in the other attributes of the 
service.

Nonmonetary price— Any perceived sacrifice, other than financial, that a customer has to make 
to access and receive a service is defined as nonmonetary price. Nonmonetary sacrifice includes 
time spent searching for the right sendee or provider, inconvenience for the customer to access 
the service provider, time spent traveling to and from the service location, and time spent wait­
ing for and during the service performance. Nonmonetary price also includes psychological costs 
such as perception of risk, and anxiety felt before, during, and after the service. For example, it is 
natural for a patient to feel considerable anxiety before surgery. Stress experienced before or dur­
ing the service, such as waiting in line that feels like forever, and pain experienced in a dentist’s 
chair, can also be part of nonmonetary price customers perceive they are paying.
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Time— Time plays an important role in value creation in services in three ways:

1. Time needed to use the service— Some services require minimal involvement by a cus­
tomer; therefore, the time spent by the customer is usually not significant. Establishing 
phone service at a new address, for example, usually takes a phone call to the local 
phone company and consumes only a few minutes. Yet some services require consider­
able expenditure of time. College education, for instance, normally takes at least 4 years 
to complete. Time spent in accessing, waiting for, and receiving a service may mean a 
significant sacrifice in terms of other activities, or earnings lost. In general, the less the 
required time to use a service, the higher the value of the service for the customer.

There is also an important connection between time and service quality. For example, 
service quality dimension “responsiveness” is defined as “willingness to help customers 
and provide prompt service.”  ̂Time becomes a critical factor in many service failures. 
When a service failure occurs, even if the service company takes necessary measures to 
correct the problem, the customer usually ends up losing time, and no corrective meas­
ure can restore the lost time. For example, a canceled flight due to a mechanical prob­
lem means loss of time for passengers until the airline solves the problem or finds 
alternative flights. This loss may be significant for some customers, especially if it means 
missing an important business appointment or missing an important event such as a 
wedding.

As discussed earlier, time is also an important element in perceived nonmonetary price. 
Customers consider the amount of time they have to spend for a service in making pur­
chase decisions. For example, amusement parks are usually crowded on weekends; 
therefore, the wait is longer for rides. This means that either a customer has to spend 
much more time in the park than is normally necessary during the week or forego the 
enjoyment of some rides. Consequently, some customers may prefer to schedule their 
trip to the amusement park during the week. Reducing the service time usually adds 
value to service for many customers; sometimes benefit to customers is so significant 
that they may even be willing to pay a premium price for the time-savings. For example, 
a flight fi-om New York to Paris on a regular jetliner takes about 7 hours; the same flight 
on a supersonic Concorde jet, when it was in service, required about 3 1/2 hours; and 
the cost was three times as much. Obviously, for some customers the reduction in flight 
time was so valuable that they were willing to pay extra for it.

2. Service as a time-saving alternative to another service—Many services are offered as alter­
natives to existing services; they create value in an important way; and they provide the 
same service faster and save time for the customer. Many of these services have been 
enthusiastically embraced by customers. Federal Express provides an alternative to regu­
lar mail; letters or small packs are delivered overnight rather than in several days with 
the U. S. Postal Service’s regular service. Fax machines provide an even faster alternative 
over the phone lines. Also, sending documents over the Internet, if appropriate, is 
instantaneous and fi-ee. When first introduced, air travel provided a new alternative and
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a huge advantage over land transportation. Millions of people still use airlines every day 
for domestic travel as the preferred alternative to travel by train, bus, or car because of 
the time-savings achieved. For transoceanic travel, of course, airhnes provide the only 
sensible alternative for time-conscious passengers.

3. The time horizon within which the service provides benefits—Benefits provided by servic­
es create value to customers for different lengths of time periods. Four possibilities may 
be identified:

a. Value now and for a short period o f time— Some services provide immediate benefits 
to customers that last for a limited length of time. A haircut, for example, has immedi­
ate benefits for the customer that last for a few weeks, the benefits however decrease by 
time. A stay in a hotel provides shelter and an opportunity to rest immediately, and the 
benefits continue as long as the customer does not check-out.

b. Value now and for an indefinite period o f time— Services such as telephone, TV 
broadcast, police protection, mail delivery, nutrition counseling, and inoculations for 
various diseases are examples of services that provide benefits immediately and contin­
uously for an indefinite period of time.

c. Value in the future for a limited period o f  time— Some services provide value for 
customers or potential customers in a future time period and for a limited time. A new 
elementary school to be built in the neighborhood may mean an increase in the proper­
ty taxes for all the residents of a town; however, the new school will provide value for 
some families only in the future. A couple with no school-aged children will benefit 
from this service in the future if the couple has preschool-aged children or are planning 
to have children later. When the benefits accrue, they last for a limited time—until the 
kids finish school.

d. Value in the future for an indefinite period o f time—Services such as college educa­
tion or a dentist’s service to straighten the teeth of a youngster take a long time to com­
plete but provide benefits for the rest of the recipient’s hfe. Major benefits usually do 
not accrue to the recipient until the service is completed. For example, a college student 
normally will not find a full-time job in the field she has chosen until graduation. There 
may, of course, be occasional visits back to the service provider for updates (for exam­
ple, courses to bring graduates up to date on new techniques) but most services contin­
ue to provide benefits even without these updates.

In summary, a service organization can create value for customers by improving the quality of 
service. It can create value by designing a core service that meets customers’ needs and supple­
mentary services that are valued by customers. A service organization can also create value for 
customers mdirectly by creating perceived intrinsic attributes. This is usually accomplished 
through many years of delivering consistendy high-quality, rehable service. It can also be accom­
plished through advertising and creating a high-value service image. When the monetary price of 
a service is reduced, customers usually perceive an increase in value. Finally, if access, waiting,
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and delivery times for service can be reduced, and benefits can be made available sooner and last 
longer, additional value is created for the customer. For example, the Motor Vehicle Commission 
in New Jersey increases access time by conducting inspections on Saturdays, in addition to regu­
lar weekdays, from 7:00 a.m. untU noon so that motorists can have their cars inspected without 
losing time firom work. Shouldice hospital in Toronto, Canada, performs hernia operations so 
well that its patients return to work in one-half the time it takes patients of other hospitals. Also, 
the recurrence rate of all operations at Shouldice is 0.8 percent, whereas recurrence rate for her­
nias performed in U.S. hospitals is 10 percent. This means that benefits Shouldice patients receive 
fi-om their operations on average last for a much longer period of time.

The service value model presented provides a framework for crafting strategies to create value for 
customers through the design, development, and dehvery of services. Chapter 8, “Design and 
Development of Services and Service Delivery Systems,” discusses the design and development of 
services and the design of service delivery systems. The remainder of this chapter focuses on 
strategy and related issues.

5.3 Strategy
Customers buy goods and services when they perceive value in them. They wrill continue to pur­
chase goods and services as long as they are satisfied— or better yet, dehghted—with what they 
have received. The survival and prosperity of a service organization is closely linked v«th this 
outcome. So how should a service organization approach this most important task? What should 
be their strategy? Clearly, not in a haphazard or random way; successful service companies do 
not happen by accident; they are created as a result of determined efforts by their employees and 
managers that are aimed at customer satisfaction. Just having a strategy, of course, is no guaran­
tee for success. This section reviews basic concepts of competitive strategy and discusses how a 
successful service strategy can be developed for creating value for the customer. First, here are 
some basic concepts and definitions.

Definition of Strategy

Bruce D. Henderson offers the following definition and perspective on strategy:

Strategy is a deliberate search for a plan of action that will develop a business’s competi­
tive advantage and compoimd it. For any company, the search is an iterative process 
that begins widi a recognition of where you are and what you have now.... The differ­
ences between you and your competitors are the basis of your advantage,

It is clear from this definition that an organization needs a good understanding of its environ­
ment to develop an effective strategy. Then it can embark upon designing plans to respond and 
shape this environment to its advantage. The issue of developing effective strategies will be 
discussed later in this chapter; however, it is important to note that not all firms follow a
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well-organized, step-by-step procedure in developing a competitive strategy. Strategy may appear 
in many different forms:"

■ Strategy as plan— Strategy may be developed as a plan that is designed before an action 
takes place to achieve certain goals. It is a way for executives to steer the organization in 
the desired direction.

■ Strategy as ploy— Strategy may sometimes be a ploy, “just a specific ‘maneuver’ to out­
wit an opponent or competitor.”

■ Strategy as pattern. Consistent behavior, or a theme, in a series of activities may be 
identified as evidence of strategy whether or not the pattern was planned.

■ Strategy as position— This definition implies positioning of an organization in its envi­
ronment, or carving itself a niche in this environment. It indicates how an organization 
is trying to cope with its competitors and survive.

■ Strategy as perspective— Strategy may also be defined as an organization’s “personali­
ty,” that is, “an ingrained way of perceiving the world.”

Strategy may appear in one or more of these forms at any one time. Together, they provide a 
more comprehensive description of strategy than a single definition might convey Following are 
a few more definitions of terms that will be used in discussing strategy.

■ Strategic goals (or objectives)— Goals emanate from strategy and specify targets for the 
organization’s efforts. In other words, strategic goals define what is to be achieved for 
survival and competitiveness.

■ Tactics— Tactics are action-oriented plans with shorter time horizons than strategy. 
Their main function is to focus an organization’s efforts on specific tasks that when 
accomplished will help achieve the objectives of a strategy. The distinction between a 
strategy and tactic may depend on the level of organization where it resides, the scale of 
action, or the perspective of the leader. For example, what a chief executive officer con­
siders a tactic may be a strategy to a lower-level manager.

■ Policies— Policies define the limits within which the organization will operate, conduct 
business, and resolve conflicts when there is disagreement among various objectives.

Why an Organization Needs Strategy
Mintzberg identified four main reasons for an organization’s need for a strategy:

First, an organization needs strategy to draw a route to desired outcomes, that is, to defend itself 
against competitors, to remain competitive, and to prosper. In this sense, strategy provides a 
sense of direction, a destination to aim for. Second, strategy helps an organization focus its activ­
ities and energies on certain ends and promote the coordination of these activities. It provides a
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sense of purpose and direction. In other words, a strategy may help the whole organization pull 
together in one direction. Third, strategy helps define an organization as character or personali­
ty defines an individual. In this sense, strategy provides meaning for the members of an organi­
zation as well as outsiders.

Finally, Mintzberg argues that “providing consistency” may be the clearest reason for strategies. 
A properly designed strategy helps reduce uncertainty for an organization and its members. It 
helps them organize, interpret, and deal with experiences and incoming information in a consis­
tent way. Reducing uncertainty helps members function more efficiently and feel less stress. In 
this sense, strategy also simphfies various tasks for the members of the organization. For exam­
ple, it reduces the need to learn to deal with every new situation; it provides them with a stan­
dard way of responding to most situations.

The previous arguments explain why organizations need strategies, but they also provide implic­
it guidelines for service organizations for designing their competitive strategies as well as design­
ing services and service delivery systems.

Understanding the Competitive Environment
A profound understanding of the environment an organization operates in is a prerequisite to 
developing an effective strategy. An organization that does not know its rivals or understand its 
industry and the rules of competition cannot develop an effective competitive strategy. Porter 
identifies five forces in any industry that define the competitive environment: the entry of new 
competitors, the threat of substitutes, the bargaining power of buyers, the bargaining power of 
suppliers, and the intensity of rivalry among the existing competitors. An organization develops 
a strategy to determine how to respond to competitors and, better yet, how to change the envi­
ronment and the rules of competition to its advantage.

New entrants—New entrants into an industry usually means new competitive challenges for the 
existing firms. A new entrant may bring additional capacity to an industry if it brings facilities 
and a workforce that were not previously in that industry. A new entrant means new challenges 
or possibly increased competition because a new entrant may be bringing new ideas, new tech­
nology, and new services to an industry in addition to increased capacity. For the existing firms 
this may mean loss of customers, loss of market share, and a reduction in profits.

The seriousness of this type of threat for an organization depends on the barriers to entry as well 
as the competitive strength and determination of the organization to meet the challenge. Porter 
identified the following barriers to entry: 15

■ Economies of scale— Unit costs decline as the volume of production increases when 
accompanied with increased capacity (that is, a larger factory). This phenomenon may 
be observed not only in the manufacture of goods, but also production of services. The 
major reason for this is that fixed costs will be divided among a larger number of cus­
tomers served.
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■ Product differentiation— If the existing companies in an industry have brand identifi­
cation, loyal customers, and product differentiation, a potential entrant may face a diffi­
cult barrier to overcome. Many banks entering the credit card market offer Visa or 
MasterCard with no annual fee and reduced interest rates for a hmited time to attract 
customers from other card issuers.

■ Capital requirements— Some industries require substantial upfront investment to be a 
player. Investment may be required not only for equipment and facilities, but also for 
advertising, research and development, and setting up an order taking and processing 
system. Clearly, large investment requirements make many service industries, such as 
airline and healthcare industries, inaccessible for all but companies with substantial 
financial resources.

■ Switching costs— Another barrier new entrants may face is the reluctance or unwilling­
ness of customers in an industry to switch to another company due to the costs 
involved. Customers may be unwilling to switch for other reasons, such as to not give 
up the comfort of familiar routine or change well-entrenched habits.

■ Access to distribution channels— Finding a distribution channel or establishing a new 
one may be a significant barrier for new entrants. Existing competitors in an industry 
may have exclusive arrangements with distributors that prevent them from accepting 
business from new or existing competitors. For example, until 2004, rules of Visa and 
MasterCard prevented their member banks in the United States from issuing American 
Express cards.

■ Cost disadvantages independent of scale—Another barrier for new entrants may be 
the cost advantages existing firms have achieved independent of their size or scale of 
operations. Some of these advantages originate from the learning curve effect a compa­
ny enjoys for being in business longer than its competitors.

■ Government policy— Federal, state, or local governments may create barriers to entry 
in many industries. For example, licensing requirements exist in industries such as 
healthcare, law, and education.

■ Expected retaliation—Another important deterrent to entry may be the expected 
behavior of the existing competitors. If companies in an industry have a history of 
meeting a newcomer by fierce competition, a potential entrant may have to think twice 
before drawing such a hostile reaction from well-established competitors.

Intensity of rivalry among existing competitors— Rivalry among competitors may occur in 
various forms, including price wars, advertising, new product introduction, and increased cus­
tomer service or guarantees. Several reasons can be listed for the intensity of rivalry among the 
existing competitors:!^

■ Equally balanced competitors—^When firms in an industry are about equal in size and 
resources, their fight may be fierce and last a long time.
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■ Slow industry growth— Competition in a slow-growing industry means someone’s 
market share gain is someone else’s share loss.

■ High fixed costs— High fixed costs create pressures to use the capacity of a firm at full 
capacity, which may lead to intense price competition.

■ Lack of differentiation or switching costs— If the service is considered a commodity, 
price competition may result.

■ Capacity augmented in large increments— If increment is big enough to disrupt the 
balance of industry supply and demand, it may lead to overcapacity, which in turn may 
lead to price wars.

■ Diverse competitors—^When the strategies, goals, or personahties of competitors differ 
significantly from each other, they usually cannot read each other’s intentions and end 
up in direct clashes.

■ High strategic stakes— Some diversified firms may place a high priority on success in a 
particular industry as part of their overall corporate strategy.

■ High exit barriers— Specialized assets, labor contracts, government, and social restric­
tions may create barriers to exit.

Substitutes—A substitute for a service is another service that performs the same basic function 
or functions. Which function is expected from a service or which function is valuable depends 
on the customer’s needs. A frozen dinner from a supermarket or a sandwich from a deh may be 
a substitute for a meal in a restaurant if the fiinction is to provide nourishment. However, frozen 
dinners or sandwiches are not substitutes for someone who wants a dining experience in a 
pleasant atmosphere with a companion. Substitute products reduce the profit potential of an 
industry.

Buyers (customers)— Customers create competitive pressures on the organizations in an indus­
try by their search and demand for lower prices, higher quality, or more services, and by playing 
them against each other. The impact of such behavior on a competitor will be significant if the 
customer’s purchases from the company constitute a major portion of the company’s sales.

Suppliers— Similarly, suppliers may create pressures over the members of an industry by their 
demands for higher prices, or by lowering the quality of products they supply An important sup­
plier group in service industries is labor (blue and white collar workers or professional athletes). 
Organized labor may play an important role in an industry as football players’ and basketball 
players’ strikes in recent years have shown.
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Generic Competitive Strategies

Formulation of a strategy should include an appraisal of all five forces and their interrelation­
ships. Specifically, an organization developing a strategy should assess its ov̂ n strengths and 
weaknesses, including its competencies and resources, as well as opportunities and threats that 
exist in its industry. Also relevant are the values an organization shares, especially of those who 
implement strategy, and societal impact of such factors as government policy, social concerns, 
and evolving mores, Consequently, each organization’s strategy is unique. However, it is possi­
ble to identify patterns in strategy selection. Porter identified three such generic strategies, which 
are distinctly different in their approach to achieving competitive advantage, This section is 
based on his classification and description of these generic strategies.

Cost leadership— An organization would be following a cost leadership strategy if it is striving 
to be the low-cost producer in its industry. Typically, a low-cost producer offers a set of standard, 
no-frills products (goods and/or services). This approach covers many segments of an industry; 
it is not limited to one particular segment of the market. Cost advantage of a low-cost producer 
may originate from various sources, including economies of scale, learning-curve effects, inno­
vative or proprietary technology, and preferential access to raw materials. The focus on costs, 
however, does not mean a cost leader can ignore the differentiation aspects of competition; to 
remain competitive, it must be equal, or close, to its competitors in the bases of differentiation. 
If the cost leader does not have parity in differentiation, it should be close enough so that the 
price reduction it has to offer to gain and maintain market share does not eliminate its cost 
advantage. An organization following the cost leadership strategy must pay close attention to 
cost control and overhead minimization and work hard to exploit the learning-curve effect when 
it exists.

Cost leadership provides protection for the organization against the five forces of its industry in 
various ways. Customers cannot put too much pressure to reduce its prices— they are already at 
the lowest levels. Suppliers will not have much power against a low-cost producer if it has 
economies of scale and hence is a significant customer for the supplier. Cost leadership also pro­
vides protection against new entries and substitutes.

An example provided at the end of this chapter discusses Southwest Airlines and its operations. 
As will be clear from the example, cost leadership is a part of Southwest’s strategy; it provides 
low-cost air transportation on all routes it flies.

Differentiation— Differentiation strategy requires that an organization be unique in a way that 
is valued by its customers. Uniqueness is industrywide and may include product attributes, deliv­
ery system, or marketing that meet specific needs of a group of customers. Differentiation strat­
egy is based on the assumption that customers are willing to pay a premium price for the 
uniqueness the firm offers. Usually, differentiation is obtained through activities that increase 
costs for the organization. However, the organization cannot completely ignore costs; if its prices 

mpetitors’ low cost may overcome the attraction of uniqueness for customers.
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This strategy also helps protect an organization against the five forces of its industry. If the 
organization is successful in creating differentiation of its goods or services in customers’ minds, 
it may achieve loyalty among them and thus reduce customers’ bargaming power, at the same 
time create a barrier for potential entrants and provide a defensible position against competitors 
and substitutes. In general, this strategy leads to higher profit margins but low market share.

Focus—This strategy is built on the concept of serving a limited segment of the potential mar­
ket well. By focusing on a limited segment of the market, an organization may tailor its products, 
operations, and aU the relevant activities to serve the selected segment effectively and efficiently. 
It has two forms: cost focus and differentiation focus. The difference between these and the 
previous two generic strategies is that the latter encompasses the entire industry or wide indus­
try segments; cost focus and differentiation focus, however, are limited in scope. They are 
designed to achieve competitive advantage in costs or differentiation in the selected segment.

For any of the focus strategies to be successful, the selected segment must be somehow neglect­
ed by competitors who are trying to serve an entire industry or broad segments of it. Cost focus 
may be successful if, for example, an organization can identify customers that are inexpensive to 
serve. Shouldice Hospital in Toronto, Canada, for example, performs only inguinal hernia oper­
ations and accepts only healthy patients; consequently, it selects patients that are less expensive to 
serve. Because of this, it can charge a price that is about one-third of what its competitors charge.

Differentiation focus in services may be achieved if a segment of the market with special needs 
can be identified and served to meet those special needs. Jiffy Lube, Midas Muffler, and AAMCO 
each focus on meeting a particular need of car owners. It is, of course, possible to follow both 
cost and differentiation focus for a limited segment and be successful at it as demonstrated by 
Shouldice Hospital.

Fragmented industries— A phenomenon that is particularly relevant to services is a fragmented 
industry. An industry in which no firm has a dominant position or a significant market share is 
said to be fragmented. These industries usually have a large number of small and medium size 
firms, none of which can influence industry practices. This is a common phenomenon in many 
services such as dry cleaning and auto repair. Some of the reasons for industry fragmentation are 
low entry barriers, absence of economies of scale or learning curve effects, high inventory costs, 
lack of power in dealing with buyers or suppliers, high product differentiation, exit barriers, and 
government rules and regulations.

5.4 Formulating a Competitive Service Strategy
Value is created for a customer when a service satisfies a customer’s need(s) or provides some 
benefit to the customer. The higher the value a customer sees in a service, the higher the price he 
is willing to pay A customer who perceives value in die service will be a satisfied customer, and 
a satisfied customer is like an insurance policy for the future of the service organization. 
Consequendy, the purpose of a service strategy must be to create value for its customers. This
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section focuses on formulating and developing a service strategy to create value for the customer. 
Strategic service vision is discussed and Southwest Airhnes is presented as an example of its 
application.

James L. Heskett developed the concept of “strategic service vision” in his book Managing in the 
Service Economy?^ Strategic service vision consists of four basic and three integrative elements.

Basic Elements of the Strategic Service Vision

Target market segment— Like most goods, most services are valuable only to some people; 
a service organization cannot satisfy everybody Consequently it should carefully select and 
identify customers it is able and willing to serve. This is called segmentation. Segmentation tries 
to identify a group of customers with common characteristics, needs, purchasing behavior, or 
consumption patterns. Effective segmentation results in a grouping of customers that are similar 
to these or other relevant dimensions but at the same time different from other segments. 
Segmentation may be based on geographical, demographic, psychographic, or any other relevant 
basis.

Service concept— A service concept describes the service for customers, employees, and other 
stakeholders. A service must be defined in terms of outcomes or benefits it provides to cus­
tomers. The service concept flows from the definition of an organization’s business. In other 
words, the answer to the question “What business are we in?” defines the service concept. The 
definition of business an organization is in should be broad enough not to eliminate future 
extensions that may arise because of advances in technology, change in consumption patterns, or 
other opportunities. Also, a narrow definition may expose the organization to surprise attacks 
from organizations in related industries. On the other hand, it should not be too broad to lead to 
businesses outside the organization’s abilities and competencies.

Operating strategy— Operating strategy is a set of strategies, plans, and pohcies concerning an 
organization’s operations, financing, marketing, human resources, and control so that it can 
bring its service concept to life. It includes hiring, organization policies, control of quality and 
costs, and ways of leveraging value over cost.

Service delivery system—A service delivery system is how an organization prepares for and con­
ducts itself in service encounters. It includes facilities and their layout, technology and equip­
ment used, processes for delivering the service, job descriptions for employees, and the roles they 
and customers play during a service encounter. A service delivery system must be designed to 
achieve maximum customer satisfaction. Most service concepts can be copied by competitors, 
but a well-designed service delivery system may not be easily duplicated, and hence may serve as 
a barrier to potential competitors.
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Integrative Elements of Strategic Service Vision

Integrative elements help the basic elements fit together for a consistent service strategy. They 
provide guidehnes for planning actions to implement the service vision and include positionmg, 
leveraging value over cost, and strategy/system integration.

Positioning— How an organization differentiates itself from its competitors is called position­
ing. It requires profound knowledge and understanding of customers’ needs, organization’s 
capabilities, competitors’ service offerings and capabilities, as well as the ability of the service 
concept to meet customers’ needs. When these elements are understood, the organization seeks 
a unique set of attributes to match the service concept with the selected segment’s characteristics. 
Uniqueness may be achieved in terms of costs, service features, advertising and promotion, dis­
tribution channels, and delivery system.

Value/cost leveraging— well-designed and positioned service concept provides unique bene­
fits to customers and hence creates value or more value than competitors provide. In general, 
such uniqueness justifies premium prices for the service, but it also costs more to create. If an 
organization manages to deliver such high perceived value without driving its costs too high, it is 
said to leverage value over cost and enjoys higher margins than its competitors. In other words, 
value is leveraged over cost when the perceived additional value in dollar terms far exceeds the 
costs of creating it. Clearly, this requires great skill. Various tactics may be used in leveraging 
value over cost, including customizing certain features that are highly valued by customers, and 
standardizing others, carefully managing quality at critical points in the service process, manag­
ing demand and supply, and involving the customer in service creation.

Strategy/system integration— In addition to consistency between target segment and service 
concept, and between service concept and operating strategy, operating strategy must be consis­
tent with the delivery system for this collection to become a whole. An excellent service organi­
zation achieves consistency between its operating strategy and service delivery system by 
carefully designing its hiring policies, service processes, and facilities. It also pays close attention 
to its employee compensation, promotion, and reward pohcies. ExceUent service companies 
know that without satisfied employees they cannot have satisfied customers.

An Example: Southwest Airlines

This chapter closes with an example of how an excellent service organization achieves success 
through its strategy. Although there is no evidence to suggest that Southwest Airlines conscious­
ly applied the strategic service vision, its practices fit the model.21 Southwest’s practices are sum­
marized in Exhibit 5-2, in which the elements of strategic service vision and their relationships 
are represented.
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Exhibit 5-2 Strategic Service Vision as Applied to Southwest Airlines

Positioning Service
Concept

Value-Cost
Leveraging

Operating
Strategy

Strategy-System
Integration Delivery System
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Air Southwest Co. (later Southwest Airline Co.) was founded by Rollin W. King and was granted 
permission to fly between the three largest cities of Texas: Dallas, Houston, and San Antonio. 
Southwest chose Dallas’s Love Field as its headquarters. Southwest purchased three new Boeing 
737s and started flying on June 18,1971, between the three major Texas cities at low prices: $20 
each way on all its routes versus competitors’ $27 and $28, and with a different image than its 
competitors.

By 1975, the airline expanded its flight schedule to eight more cities. By 1978, it was one of the 
country’s most profitable airlines. As of the end of 2011, Scfuthwest has been profitable for 39 
consecutive years, has never had layoffs, and never had a fatal accident. The airline started with 
195 employees in 1971; the number of employees reached 37,000 in 2012; 82 percent of which is 
unionized. The regional carrier with three planes and three routes became a major airhne in 1989 
when its revenues exceeded the billion dollar mark. As of 2012, Southwest flies more than 550 
Boeing 737 aircraft among 73 cities, operating more than 3,200 flights daily. It is the largest U.S. 
carrier based on domestic passengers boarded as of March 31, 2011, as measured by the U.S. 
Department of Transportation.

Southwest’s mission is “dedication to the highest quality o f  Customer Service delivered with a sense 
o f warmth, friendliness, individual pride, and Company Spirit” Howard Putnam, a consultant, and 
early CEO of the airline, described the company as follows: “We weren’t an airline. We were mass 
transportation.”^̂  Southwest achieves high levels of profit by keeping its costs down and con­
trolling growth. Costs are kept low by an efficient system of operations including ticketing, main­
tenance, baggage handling, training, and servicing planes. For example, after a plane pulls into 
a gate. Southwest could turn it around and fly again in 20 minutes. The industry average is 45 
minutes.

Southwest uses only Boeing 737 planes, making it possible to switch crews from one fUght to 
another when need arises. Using only one type of plane keeps its training, record keeping, main 
tenance, and inventory costs low. Most of Southwest’s flights are about 1 hour; this implies that 
it doesn’t have to serve meals. Its ticketing system is also kept simple. Passengers are given i 
vations, and they can get their boarding passes online 24 hours before their flight or at self 
service kiosks at the airport. There are no assigned seats on Southwest flights. A letter and nun 
ber on the boarding pass represent a place in the boarding group. When a boarding group 
called, passengers board the plane in numerical order. This strategy keeps costs down and oper 
ations simple; the airline does not have to print boarding passes, passes may be used many times 
and fewer employees are needed at the gate.

Major airlines use a hub-and-spoke system, where passengers are flown to a central airport from 
outlying areas, and then they make connections to their destinations. Most of Southwest’s flights 
are short, point-to-point flights; that is, passengers are flown to their destinations directly. 
Together with a 20-minute plane turnaround, this saves time and money for both the airline and 
its customers by keeping planes in the air longer resulting in higher efficiency. Passengers save 
time because they don’t have to wait at hub airports for their connecting flights. Southwest has
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achieved a competitive cost position in its industry. For example, excluding fuel and special 
items, its cost per available passenger mile in 2011 was 7.61 cents, whereas all other major airlines 
have higher costs. It also has extremely high labor efficiency in terms of passengers per employ­
ee and employees per aircraft. In addition, Southwest’s distribution system helps keep its costs 
down. Most major airlines use computerized reservations system through which travel agents 
make reservations for passengers. Southwest does not use that system; reservations are made at 
Southwest’s website.

Another important result of the efficient operations system is Southwest’s on-time performance. 
According to the 2011 yearend U.S. Department of Transportation Air Travel Consumer Report 
issued February 2012, Southwest placed first in the industry Customer Satisfaction ranking. Also 
in 2012, it was named one of J.D. Power and Associates’ 2012 Customer Service Champions.

Southwest has a distinct company culture and hiring policy. Herb Kelleher, the former president 
and CEO, made this clear by putting employees first. He reasons, if they are happy, satisfied, and 
dedicated, they will make customers happy and satisfied; satisfied customers come back and that 
makes shareholders happy.23

Southwest’s hiring policy requires that employees have a sense of humor; recruiting brochures 
and employment ads stress that it seeks employees who are comfortable with themselves and 
know how to have fun. Southwest has a profit-sharing plan; each year Southwest rewards 
employees with a portion of the company’s profit to Employee Profit Sharing accounts. When 
hired, employees go through training for skills and teamwork. The airhne tries to create a sense 
of responsibility and ownership. Employees are encouraged to try new ideas without compro­
mising safety The informality of corporate culture and fun-loving attitude does not mean 
Southwest is run haphazardly. Growth is carefully managed, fast growth is avoided.

Other airlines tried to imitate Southwest’s successful strategies without much success. For exam­
ple United Airlines launched “Shuttle by United” in Cahfornia in 1994 hoping to duplicate the 
low costs and quick turnaround times of Southwest. After 16 months of operations, United could 
achieve only an 8 cents a mile per available seat mOe, well above Southwest’s 7.1 cents.̂  ̂As a 
result. United has withdrawn from many routes in California, and Southwest increased its 
California business. Kelleher had this to say about competition:

They can imitate the airplanes. They can imitate our ticket counters and all the other 
hardware. But they can’t duphcate the people of Southwest and their attitudes.^^

5.5 Summary
A service organization’s survival and prosperity depends on its capability to create value for its 
customers, employees, supphers, and shareholders. Satisfied employees lead to satisfied cus­
tomers; satisfied customers mean repeat business for the organization and prosperity. Prosperity 
of the service organization keeps suppliers in business and makes shareholders happy 
Consequentiy, value creation should be the main strategy of a service organization.
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Value was defined as the capability of a good or service to satisfy a need or provide a benefit to a 
customer. A model of service value was presented to provide an insight into how a service organ­
ization may create value for its customers. The model has six components: perceived quality, 
intrinsic attributes, extrinsic attributes, monetary price, nonmonetary price, and time. 
Customers will be satisfied and hence value will be created for them if their perception of what 
they received matches or exceeds their expectations of the service. The higher the perceived 
quality, the higher the perceived value of the service. Intrinsic attributes of a service are the 
benefits provided to customers. To create value for customers, a service organization must deliv­
er the core service flawlessly and reliably Extrinsic attributes are related to the service, but they 
exist outside the service package; that is, all the psychological benefits associated with the service.

The sum of the expenses incurred by a customer to obtain a service is the monetary price. Extra 
value is created for the customer if the organization can deliver the same service at lower mone­
tary cost with no deterioration of quahty. Any perceived sacrifice, other than financial, that a cus­
tomer has to make to access and receive a service is defined as the nonmonetary price.

Time plays an important role in value creation in services. A service organization can create 
value for its customers by reducing the time needed to use the service, offer a service as a time- 
saving alternative to another service, or by extending the time horizon within which the service 
provides benefits.

The survival and prosperity of a service organization is closely Unked with the outcome of the 
value creation process. To achieve this end an organization must have a strategy. Strategy is a 
deliberate search for a plan of action that develops a business’s competitive advantage and com­
pounds it. Strategy can also be seen as a plan, a ploy, a pattern, a position, or as a perspective.

The competitive environment in any industry is defined by five forces; the entry of new com­
petitors, the threat of substitutes, the bargaining power of buyers, the bargaining power of sup- 
pHers, and the intensity of rivalry among the existing competitors.

In this chapter three generic strategies were discussed as a possible starting point for developing 
strategy; cost leadership, differentiation, and focus. Then, the “strategic service vision” was dis­
cussed as a specific approach to developing strategy for a service organization. This model has 
four basic elements (target market segment, service concept, operating strategy, and service 
delivery system) and the integrative elements (positioning, value/cost leveraging, and 
strategy/system integration) that tie the basic elements together. Finally, Southwest Airlines was 
used as an example of how this model can be applied in a service organization.
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ETHICAL CHALLENGES IN 
SERVICE MANAGEMENT

6.1 Introduction
It seems that not a day passes without newspapers, television news programs, or other news 
organizations reporting a scandal in the United States or around the world. The number and 
variety of these events is truly astounding. We may be reading or hearing stories such as these:

n Marital infidelity by a member of the Congress or a high ranking government official 

n A financial executive defrauding investors 

n A financial executive giving insider information to his friends

n A pharmaceutical company hiding information about the inefficacy of one of its drugs 
or its harmful side effects

n A government official or a member of the Congress accepting bribes for preferential 
treatment of a person or company

n Athletes using performance enhancing drugs

n A contractor falsifying test results of equipment it is supposed to supply to military

n An advertiser making false claims about the benefits of a product or service

n Human organ trade

n Extensive use of child labor by suppliers in some countries

This list is just a small sample, and it can be extended with many more unpleasant and shocking 
events. Most of the acts in these events are obviously iUegal, but they are all unethical. They vio­
late one or more ethical norms most people believe.

Managers and employees of most organizations, manufacturing or service, private or public, face 
decision-making situations that may involve ethical dilemmas. Some of these situations may
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have choices that are clearly illegal and/or unethical, but some pose great challenge because some 
may not be clearly identifiable as one or the other. This chapter focuses on some of the ethical 
challenges managers and employees of private and pubUc organizations face.

6.2 What Is Ethics?
The definition of ethics can be found in dictionaries and encyclopedias; M erriam  Webster’s 
Collegiate Dictionary^ has the following definitions: “1: the discipline dealing with what is good 
and bad and with moral duty and obligation 2 a: a set of moral principles or values b: a theory 
or system of moral values c: the principles of conduct governing an individual or group d: guid­
ing philosophy.”

Philosophers and ethics scholars provide detailed explanation of ethics. Ethics has two meanings: 
first, it is a field of philosophical study of moraUty; it is “the search for principles that justify the 
moral standards that we seek to apply.”  ̂ In other words, ethics is an academic discipline that 
examines the moral standards of people or society and how these standards may apply to people 
or society. It also examines moral standards, whether they are reasonable or unreasonable.^

The second meaning of ethics is relevant to the practice of moral philosophy in an area of human 
activity, such as marketing ethics, legal ethics, medical ethics, and so forth. In this sense, it is the 
collection of moral standards appropriate to a particular area and their apphcation by the peo­
ple working in that area. Because unethical behavior can harm  people physicaDy, financially, or 
psychologically, or it can harm the environment, ethics in practice can be defined as avoidance of 
harm or potential harm to people and/or the environment.^

It is clear that morality and moral standards is die core of ethics in both meanings. Moral stan­
dards include norms that are general rules about behavior such as “stealing is vvTong,” or “you 
must always teU the truth.” Most people start to learn moral standards at an early age from their 
parents, school, religious institutions, and social environment. As people mature and gain more 
life experience, they may revise some of these standards, abandon some, and/or acquire new 
ones. The moral standards people hold influence their life-style and guide their behavior.

We should also mention the relationship between ethics and the law. Laws are enacted to set lim­
its to people’s or organizations’ activities. Hence, everyone must obey the laws of the country 
they live in or visit; it is also the ethical thing to do. Many laws are made after seeing the harmful 
effects of some unethical acts on people, such as Sarbanes-Oxley federal law, and the environ­
ment. However, given the vast number of situations in which potential exists for unethical behav­
ior, laws do not cover all possibilities. Furthermore, some laws may be downright unethical and 
inhuman, such as laws that permitted owning slaves in the early history o f the United States, or 
laws, or lack of, permitting child labor in some countries.
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6.3 Is There an Ethics Problem in Private and Public Sectors?
An Economist article in 2010 started with the following observation:

It is 15 years since Moists Naim coined the memorable phrase ‘corruption eruption.’
But there is no sign of the eruption dying down. Indeed, there is so much molten lava 
and sulphurous ash around that some of the world’s biggest companies have been 
covered in it.^

A recent report of National Business Ethics Survey (NBES) by Ethics Resource Center (ERG) 
seems to confirm this observation.^ Based on 4,683 responses from employees in the for-profit 
sector, the report’s findings are crystallized in its foreword as follows:

On the one hand, misconduct has reached an historic low and observers of wrongdoing 
are more willing to report than ever. But with this good news we also see some very 
ominous signs— ethics cultures are eroding and employees’ perceptions of their leaders’ 
ethics are slipping. Additionally, pressure from employers to compromise standards is at 
an all-time high and retaliation has reached an alarming rate.

NBES has observed some positive developments in business ethics compared to previous 
surveys:

n “The percentage of employees who witnessed misconduct at work fell to a new low of 
45 percent. That compares to 49 percent in 2009 and is well down fi-om the record high 
of 55 percent in 2007.

n Those who reported the bad behavior they saw reached a record high of 65 percent, up 
from 63 percent two years earlier and 12 percentage points higher than the record low 
of 53 percent in 2005.”

These encouraging signs are explained as due to the U.S. economic crisis that started in 2008. 
Historical patterns indicate that when the economy is in recession companies and their leaders 
seem to behave more ethically. As the economy starts to recover misconduct tends to rise and 
reporting of unethical behavior seems to decline. A new trend NBES detected was the influence 
of employees who spend a significant time on social networks. They seem to report a large num ­
ber of negative ethical experiences in their workplace compared to employees who do not par­
ticipate in social networks. Also, social networkers are much more likely to experience pressure 
to compromise ethical standards and become the target of retaliation (Exhibit 6-1).
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Exhibit 6-1 Major Findings of National Business Ethics Survey

n Retaliation against employee whistleblowers increased significantly More than one 
in five employees (22 percent) who reported misconduct say they experienced some 
form of retaliation in return.

n The percentage of employees who perceived pressure to compromise standards to do 
their jobs increased to 13 percent, almost reaching the all-time high of 14 percent in 
2000.

n The percent of companies with weak ethics cultures also increased to a near-record 
level at 42 percent.

n By 32 percentage points, active social networkers are much more likely to feel pres­
sure than less-active networkers and non-networkers.

n Most of the active networkers who reported misconduct say they experienced retali­
ation as a result: 56 percent compared to just 18 percent of less-active social net­
workers and non-networkers.

Survey authors beheve that the following were observed because of the times of economic 
hardship:

n About one-third (34 percent) of employees say management now watches them 
more closely.

n More than 4 in 10 employees (42 percent) say their company has increased efforts to 
raise awareness about ethics.

n Thirty percent of employees agree that bad actors in their company are laying low 
because of fears about the recession.

Source: 2011 National Business Ethics Survey: Workplace Ethics in Transition (Ethics Resource Center, 
Arlington, VA, 2012).

One of the alarming findings of the NBES was an increase in retaliation to whistleblowers; com­
pared to the 2009 survey retaliation has increased in 2011 in every category (Exhibit 6-2). 
Another disturbing trend is an increase of pressure on employees to compromise ethical rules or 
even break the law; 13 percent o f employees feh this pressure, highest since the 2000 survey 
Probably because of the increased pressure, significant increases were observed in the percentage 
of employees witnessing unethical and illegal behavior in certain categories. For example, the 
percentage of employees who observed insider trading increased to 4 percent in 2011 from 1 per­
cent in 2009. Similarly incidence of sexual harassment in 2011 increased to 11 percent fi-om 7 
percent in 2009 (Exhibit 6-3).
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Exhibit 6-2 Top Six Forms o f Workplace Retaliation Against Whistleblowers: Percent of 
Employees Who Experienced Some Form of Retaliation

Survey Year
Type of Retaliation 2009 2011

Excluded from decision making work activity 62 64

Given a cold shoulder by co-workers 60 62

Verbal abuse by supervisor/manager 55 62

Almost lost job 48 56

Did not receive promotion or raise 43 55

Verbal abuse by coworkers 42 51

As in many other things, such as embracing a new idea, implementing a new business process, or 
striving to reach some business goals, leadership plays an important role in instilling ethical 
behavior in employees. Not surprisingly, earUer surveys indicated that the two major drivers of 
ethics culture are senior executives and supervisors. Unfortunately, NBES has found that 
employees are losing confidence in top executives and supervisors. Confidence in senior leader­
ship was at 62 percent, the lowest level since 2009; 34 percent of employees think that their lead­
ers do not exhibit ethical behavior (Exhibit 6-4).

Exhibit 6-3 Increases in Workplace Misconduct: Percent of Employees Who Observed 
Some Form of Misconduct

Survey Year

Type of Misconduct 2009 2011

Substance abuse 

Insider trading 

Illegal political contributions 

Stealing

Environmental violations 

Improper contracts 

Contract violations

Improper use o f competitor’s information 

Anticompetitive practices

Health/safety violations
Source: Adapted from 2011 National Business Ethics Survey: Workplace Ethics in 
Transition (Ethics Resource Center, Arlington, VA, 2012).
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NBES has also looked into critical aspects of ethics culture in organizations, including manage­
m ent’s trustworthiness, whether managers at all levels talk about ethics and model appropriate 
behavior, the extent to wfhich employees value and support ethical conduct, accountabiUty, and 
transparency. Lack of confidence in top managers was Hkely the major reason that NBES has 
found that 42 percent o f employees believe that their organization has a weak ethics culture 
(Exhibit 6-5).

Exhibit 6-4 Employees’ View of Their Supervisors’ Ethics: Percent of Employees Who 
Perceive That Their Supervisors Do Not Display Ethical Behavior

Survey Year

Source: Adapted from 2011 National Business Ethics Survey: Workplace Ethics in Transition (Ethics 
Resource Center, Arlington, VA, 2012).

NBES observations inevitably lead to the following orr

Traditional Pattern Likely to  Re-em erge as Recovery Occurs:

History teaches a bittersweet lesson that goes with the good omens: when economic 
recovery takes place, some companies lose their focus on ethics, some employees will 
return to risky behavior, and misconduct is likely to rise. Indeed, the rise in retaliation, 
increased pressure to break rules, and the decline in ethics cultures suggests that— at 
least at the corporate level—some slippage has occurred already. The stage is set for a 
larger jump in misconduct once a strong economy reduces companies’ ethics focus and 
eases employees’ worry about job security.
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Exhibit 6-5 Strength of Organizational Ethics Culture Since 2000: 
Employees’ View of Their Organization (Percent)

Culture Strength 2000 2003

Survey Year 

2005 2007 2009 2011

Weak 9 9 9 11 9 11

Weak Leaning 34 30 29 28 26 31

Strong Leaning 48 52 48 44 44 40

Strong 9 9 14 17 21 18

Total 100 100 100 100 100 100

It should be emphasized that most major corporations, pubHc organizations, as well as nonprof­
its, have ethical standards. Most professional organizations such as American Medical 
Association, American Bar Association, Certified Financial Planners, American Nurses 
Association, International Federation of Social Workers, American Institute of Certified PubUc 
Accountants, and all American engineering societies have developed ethical standards relevant to 
the practice of their professions. In 2012, the U.S. Department of Justice published A Resource 
Guide to the U.S. Foreign Corrupt Practices A ct (FCPA). Although nonbinding, informal, and 
summary in nature, the document “...endeavors to provide helpful information to enterprises o f all 
shapes and sizes—from  small businesses doing their f irst transactions abroad to m ulti-national cor­
porations w ith subsidiaries around the world.”'̂  Even most international organizations such as 
United Nations (UN) and Organization for Economic Co-operation and Development (OECD) 
have codes of ethics.

Unfortunately, the existence of codes, standards, or training programs for ethical behavior does 
not prevent bad behavior in all types of organizations. For example, energy company Enron had 
a 64-page ethics policy, but that did not stop its top executives, as well as its consulting and audit­
ing company A rthur Anderson, from committing fraud and devastating the lives of many peo­
ple. Shareholders lost almost $11 biUion, and employees not only lost their jobs, but also their 
retirement savings invested in the company stock. Even nonprofits, such as the charitable organ­
ization United Way, suffered from fraud and misuse of their funds. The late William Aramony, 
CEO of United Way in the 1990s, was convicted of fraud and several other charges, lived a lavish 
lifestyle, and was estimated to have misused between $600,000 and $1.2 million of the organiza­
tion’s funds during a decade of his tenure.

“What leads people to behave unethically or even break the law?” is a natural question you may 
ask. It is not difficult to guess some answers, but a survey conducted by Human Resource 
Institute for American Management Association provides a long hst of possible reasons.* Not
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surprisingly, “Pressure to meet unrealistic business objectives/deadlines” is by far the most m en­
tioned reason. Desire to advance in one’s career and protecting one’s livelihood are also m ost fre­
quently m entioned drivers to unethical behavior (Exhibit 6-6).

Exhibit 6-6 Top Ten Drivers of Unethical Behavior

What are the top factors that are most likely to cause people to compromise an 
organization’s ethical standards?

Pressure to meet unrealistic business objectives/deadlines 

Desire to further one’s career 

Desire to protect one’s livelihood

Working in environment Vk̂ ith cynicism or diminished morale 

Improper training/ignorance that the act was unethical 

Lack of consequence if caught 

Need to follow boss’s orders 

Peer pressure/desire to be a team player 

Desire to steal from or harm the organization 

Wanting to help the organization survive

1. 69.7%

2. 38.5%

3. 33.8%

4. 31.1%

5. 27.7%

6. 24.3%

7. 23.5%

8. 14.9%

9. 9.5%

10. 8.7%

6.4 Challenges for Service Employees and Managers
Ethical issues discussed in this chapter are relevant to managers and employees of all organiza­
tions; private or public, for-profit or nonprofit, manufacturing or service. It is clear that some 
managers and employees encounter situations that have ethical consequences more frequently 
than others due to the nature of their work. For example, managers of companies that have a 
presence in other countries may have to deal with corrupt public officials that expect or demand 
bribes. In addition to ethical challenges manufacturing employees and managers face, those who 
work in services have some additional challenges their counterparts in manufacturing may not 
have to deal with.

The major difference between manufacturing and service is what is processed in each line of 
work. Manufacturing mainly processes material to produce goods; in other words they deal 
mostly with inanimate objects. Of course, there is a great deal o f human-to-hum an mteraction
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in manufacturing, such as between a manager and her subordinates, other managers, and supe­
riors. Ethical issues may arise in these interactions, as well as in dealing with supphers, cus­
tomers, or other stakeholders.

Service organizations on the other hand almost exclusively process people, their possessions, or 
information; if any material is involved, it is incidental and is used to make performance of a 
service possible. As discussed in Chapter 2, “The Nature of Services and Service Encounters,” 
outcomes of service encounters depend on the interactions between customers and service 
providers. Service providers must treat customers with respect, fairness, and equity. They also 
must keep customers’ best interest in mind; any behavior or decision to the contrary would be 
unethical as well as poor service.

Obviously, the primary concern should be customers’ health and well-being, if these could be 
adversely affected by the performance of the service. Service providers also must take good care 
of customers’ possessions; these could be products, such as a car or a customer’s money. Another 
item of extreme importance is the customer’s information, such as Social Security number, cred­
it card number, and password; if the service provider has access to these pieces of information, it 
should be protected with utmost care. Especially, the development and widespread use of elec­
tronic devices such as smartphones and tablets creates a potential for ethical violations. It is well 
known that some apps for cell phones collect information on customers’ Internet searches and 
their physical movements, such as stores or addresses they visit, without informing them or 
obtaining their consent. Selling this type of customer information or benefiting from it would 
clearly be unethical.

6.5 Philosophical Theories of Ethics
This section presents a brief review of some of the well-known theories of ethics.

Virtue Theory
Virtue can be defined as a particular moral excellence. All three great religions (Judaism, 
Christianity, and Islam) propose many virtues their believers must have. “The idea behind the 
virtue ethics is that we should determine what characteristics are desirable and then try to pro­
mote those characteristics in people.”^

Virtue ethics can be traced back to the teachings of Confucius, whose idea of “golden mean” can 
be expressed as “Moral virtue is the appropriate location between two extremes.” 10 According to 
Confucius the virtuous person “is benevolent, kind, generous, and above all balanced, observing 
mean in all things.” In other words, a virtuous person avoids behaving at extremes, but rather 
at a reasonable middle. However, it should be emphasized that the “middle” should not be inter­
preted as the halfway point between two extremes but a point that balances the two.
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The Greek philosopher Aristode proposed similar ideas but he emphasized character rather than 
behavior. Before Aristotle, another Greek philosopher, Plato, proposed four cardinal virtues: 
temperance, justice, courage, and w isd o m .A ris to d e  suggested that temperance, or moderation, 
is the primary virtue from which others follow. For example, courage is the reasonable 
mean between cowardliness and recklessness; temperance between self-deprivation and self- 
indulgence; and good temper between apathy and irascibility.

Subjectivism or Subjective Relativism
Those who subscribe to this theory claim that there are no universal truths and no universal 
norms of right and wrong. It follows that different individuals may have completely opposite 
views of a moral problem, and both can be right. In defense o f diis philosophy, it can be said that 
well-meaning people may have conflicting views, and some moral issues may never be setded or 
agreed upon. For example, abortion has been a contentious issue in the United States for many 
decades, and there is no general agreement between the two sides. The major objection to sub­
jective relativism is that it provides an ideal last line of defense, or escape route, for someone 
whose conduct is seen by m any people as unethical. By allowing each person to decide right or 
wrong for herself, subjective relativism makes no moral distinction between good and evil. 
“Suppose both Adolph Hitler and M other Teresa spent their entire lives doing what they 
though[t] was the right thing to do. Do you want to give both of them credit for living good 
lives?”i3

Cultural Relativism

This theory holds that what is “right” and “wrong” depends on a society’s moral guidelines. That 
is, what is ethical is decided by the culture of a given society. Bribing public officials, domestic or 
foreign, for preferential treatment is against the U.S. law. However, in some countries bribing 
government officials is commonplace and is accepted as one of the facts of life, despite the fact 
that the practice may be illegal. Some executives doing business in these countries argue that 
because the practice is culturally accepted, it is a necessary part of doing business in these coun­
tries. However, it is clear that acknowledging that bribery is commonplace doesn’t mean that 
people in those countries consider it as ethical. Consequently, bribing government officials is not 
“right” and not fair to the people of those countries.

Psychological Egoism

Developed by Thomas Hobbes, this theory, also known as ethical egoism, is based on the behef 
that people are inherendy selfish, and they will always behave to advance their self-interests. 
Hobbes described a time before the existence of government as “sohtary, poor, nasty, brutish, and 
short.” He explained the formation of government as “a social contract” in which people agreed 
to give up some of their natural freedoms in exchange for security. “In the short term we may 
lose something, but it is worth it for die long-term gains that can be achieved in an atmosphere
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which fosters cooperation. Thus, the major premise is to structure social institutions and rules in 
such a way as to maximize the overall welfare by using each individual’s self-interest.” 14 One 
major criticism of this theory is that humans are complex beings, and it is difficult to determine 
what motivates them; hence someone behaving in a certain way may not be following her self- 
interest but may have other motives. Another problem is that this theory may be confusing self- 
interest with selfishness; not every act to advance one’s self-interest is a selfish act. For example, 
learning a new sidll, such as how to read and write, would be in a person’s self-interest but not a 
selfish act.

Utilitarian Theory or Theological Ethics
Basic tenets of this theory were developed by Jeremy Bentham and John Stuart Mill. “This theo­
ry holds that acts are judged to be morally right or wrong not in and of themselves, but rather by 
the results that follow from the acts. Therefore, no act is in and of itself right or w rong.” The 
theory is based on the “greatest happiness” principle or principle of “utility,” which assumes the 
maximization of net utility for all people is the moral good. According to this theory, no motive 
is good or bad; it is the effect(s) it creates that makes it ethical or unethical. Consequently, lying 
is not morally wrong if it creates good results. Although the original utilitarian theory is called 
“act utilitarianism,” a modified version of this theory is “rule utilitarianism,” which is based on 
the premise that patterns or commonalities can be identified for most decision-making situa­
tions. Then you can develop moral rules from these commonalities that will maximize utility, or 
happiness, over the long run. “Hence, a rule utilitarian applies the Principle of Utility to moral 
rules, while an act utilitarian applies the Principle of Utility to individual moral actions.” '^  One 
of the criticisms of utihtarian theory is that consequences of acts cannot be determined with any 
certainty. Another objection to this theory is that it uses a single measure to evaluate different 
types of consequences.

Deontological or Duty Ethics
This theory was developed by the German philosopher Immanuel Kant and is based on a moral 
principle that he called categorical imperative, that there exists certain moral rights and duties 
for all human beings. Categorical imperatives are rules or principles that must be obeyed by 
everybody in all situations. Contrary to the Utilitarian theory, Kant beUeved that there are moral 
requirements that do not have to create good results; they m ust be used regardless of their con­
sequences. He beheved people should be treated as an end and not as a means to an end. 
According to this theory the test whether or not an act or decision is ethical can be determined 
by asking ourselves if we would be willing to have the same act applied to ourselves: “Act only on 
that maxim whereby you can at the same time will that it should become a universal law.”!  ̂One 
of the major criticisms of Kant’s categorical imperative is that it does not allow any exceptions; 
however, they may be rare but usually exceptions exist to most rules. Another objection to this 
theory is that it is not clear what we should do when rules conflict. 1*
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6.6 Guidelines for Ethical Business Behavior
After reviewing some of the most well-known theories of ethics, we may naturally wonder how 
these theories can help managers and employees of service organizations decide the morally 
right thing to do in an almost infinite variety of situations they find themselves. In other words 
“What are the policies or principles of ethical behavior in business settings?” Unfortunately, none 
of the theories reviewed provides what is needed. Nor is there any unified set of specific practi­
cal policies or principles that apply in every business. On the other hand, however, ethical theo­
ries are all useful to give you an idea how human thought about ethics has developed through 
thousands of years, and, more important, they provide a rich background of useful ideas that 
may help develop some suggestions.

The focus is on “W hat is ethical behavior in business settings in a free-market society?” In 
Chapter 5, “Service Strategy and Competitiveness,” it was indicated that all organizations, private 
or public, have stakeholders. Stakeholders of an organization are individuals or groups that are 
impacted by the activities of an organization, or can impact the organization by their activities. 
A private company’s stakeholders include shareholders/owners, employees, customers, suppliers, 
governmental organizations, competitors, and the public in general.

The main mission of a private firm is to create value for its shareholders/owners in the form of 
profits and increased share value. Hence, it is natural to expect a company and its managers and 
employees to make decisions consistent with this mission. However, a private company cannot 
completely ignore its other stakeholders. A decision or action by a private company that may 
hurt a group of stakeholders financially or physically may cause a backlash against the company. 
As a result, the company may lose customers, market share, and profits, which does not help with 
its mission. A simple example of a backlash is the maelstrom of customer anger in 2011 that 
caused Bank of America to reverse its decision to charge a $5 monthly debit card fee. Unethical 
or corrupt behavior may have a negative impact on a much wider scale than on a single group of 
stakeholders. For example, the damage a culture of bribery may cause to business firms and soci­
ety in general is succinctly explained in the foreword of A  Resource Guide to the U.S. Foreign 
Corrupt Practices A ct as follows;

Corruption has corrosive effects on democratic institutions, undermining public 
accountability and diverting public resources from im portant priorities such as health, 
education, and infrastructure. When business is won or lost based on how much a com­
pany is willing to pay in bribes rather than on the quality of its products and services, 
law-abiding companies are placed at a competitive disadvantage— and consumers 
lose.

Thus, the assumed mission of business...is the mission of capitalistic firms. The question for 
business ethics then becomes how to make the practice of capitalism more ethical (i.e. less poten­
tially harmful to its stakeholders).
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Public organizations’ stakeholders include taxpayers, employees, law-makers, business firms, 
suppliers, anyone who uses their services, and the public in general. The main mission of public 
organizations is to create value for their stakeholders by providing services they were established 
to provide and follow the laws and regulations that apply to them. In performing their duties, 
managers and employees of these organizations must avoid harm to stakeholders, treat everyone 
equally, fairly, and with respect, be transparent in decision making, and not waste taxpayer funds.

One element that creates potential for unethical behavior in business settings is the power dif­
ferential between the managers and employees of an organization and its stakeholders. The 
power differential may arise fi-om various sources. However, the major reason is that stakehold­
ers usually do not have access to the same knowledge and/or information an organization may 
possess. Although the Internet and World Wide Web diminished some of this differential for 
those who actively seek information, specific information about a firm’s costs, for example, or 
potentially harmful effects of a product or service in development is usually not available to the 
public. Another source of power difference is the resources an organization may have. A giant 
corporation may exert tremendous pressure on a small supplier for lowering the price of mate­
rial or service the supplier provides, which may lead to deterioration of quahty and cause harm 
to customers. For example, an airline executive may pressure a company responsible for mainte­
nance and repair of its airplanes to cut costs, or falsify reports of safety inspections, which may 
have disastrous results.

As mentioned, ethical behavior can be defined as avoiding harm to people and/or the environ­
ment. This can be considered as the mission of ethics. It is clear that stakeholders are the most 
likely groups to be harmed by an organization’s decisions or practices; they are also the groups to 
benefit most. “Thus the mission of ethics is to ameliorate the abusive use of power and reduce 
the negative impact of chance in the everyday lives of humans. Realistically, improving the 
human condition of stakeholders within the naturally occurring ‘human jungle’ provides an 
appropriate test for business ethics.”^'

It was mentioned earlier that most professional organizations and most major organizations 
have codes of ethics specifically developed for their members and employees. Consequently, for 
those who want to stay within the law and behave ethically, it is not difficult to do so; just follow 
the law and codes of ethics of your profession as well as your organization. If you find yourself 
in a situation that is not covered by law or the codes, or if your organization has not developed 
such edicts, we offer the following general principles:

1. Avoid behavior or decision making that would harm people (physically, financially, psy­
chologically, or in any other way) or the environment.

2. Treat people with respect.

3. Be fair.
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6.7 Summary
This chapter discussed the topic of ethics in business and pointed out that ethical violations 
occur in all types of organizations with undesirable effects on society and economic life. It start­
ed with a list of some well-known examples of unethical behavior by people from all segments of 
the society. Two meanings of ethics are given: 1.) as a field of philosophical study of morality; 
and 2.) the practice of moral philosophy in an area of human activity. We adopted a definition of 
ethics as “avoidance of doing any harm to people or the environment.”

In section 6.3 some compelling evidence from a National Business Ethics Survey (NBES) was 
presented. NBES indicated that widespread unethical behavior exists in for-profit business 
organizations. Particularly troubling findings include: 1.) Retaliation against employee whistle­
blowers rose sharply since 2009; 2.) The percentage of employees who experienced pressure to 
compromise standards reached the highest level since 2000; 3.) The share of companies with 
weak ethics cultures climbed to near record levels at 42 percent; 4.) Confidence in senior leader­
ship decreased to its lowest level since 2009, more than one-third of employees think that their 
leaders do not exhibit ethical behavior; and 5.) 42 percent o f employees beheve that their organ­
ization has a weak ethics culture. NBES also has a dire prediction of the future of ethics in cor­
porate America; a significant increase in unethical behavior is expected when the economy 
recovers. Historical evidence indicates that a strong economy reduces companies’ ethics focus 
and eases employees’ worry about job security.

Section 6.4 discussed special challenges employees and managers of service organizations face 
that are different from what their counterparts face in manufacturing. It was pointed out that the 
major difference is due to what is processed in each line of work. Manufacturing firms process 
material; that is, inanimate objects, whereas service organizations process people, their posses­
sions, or information. Consequently, there is potential for unethical behavior by service 
providers and harm to service customers.

A brief review of some of the most well-known philosophical ethical theories was presented to 
provide a background of im portant ethical concepts. Then some ideas were discussed that may 
help develop ethical guidehnes any manager or employee of any organization can use. It was 
pointed out that most major organizations and professional societies have developed codes of 
ethics specific for their line of work and for their members to follow. In case a manager’s or 
employee’s organization does not have written codes, or when they find themselves in a situation 
not covered by relevant codes, we suggested three basic principles to guide behavior and decision 
making: 1.) Avoid behavior or decision making that would harm  people or the environment; 2.) 
Treat people with respect; and 3.) Be fair.
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7
TECHNOLOGY AND ITS 

IMPACT ON SERVICES AND 
THEIR MANAGEMENT

7.1 Introduction
Every day we watch on TV and read in your newspapers news about advances in technology 
such as

Artificial organs Automated language translation

Cloning Digital, wireless communications, smartphones, tablets

Software as a Service Space travel

Distance learning Telecommuting

Smart Cards Genetic engineering

3-D Printers Geographical positioning systems (GPS)

Cloud computing Social networking (Facebook, Linkedin, and Twitter)

Technology is the practical application of science to any human endeavor. Technology includes 
the resources and knowledge needed to achieve an objective. Hence, when early humans used 
flint to make fire, or bows and arrows to kill animals for food, they were using technology. We use 
the word technology in this broadest sense. Clearly, we try  to achieve many objectives through 
our activities and try to solve numerous problems, such as space exploration, producing goods 
and services for our needs, protecting the environment, finding cures to diseases, generating 
energy economically, communicating with others, to name just a few. When we use science for 
such purposes, a technology is created for that area of human activity, such as space technology, 
manufacturing technology, environmental technology, medical technology, and communica­
tions technology. Naturally, all these technologies influence our lives and organizations that
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produce goods and services. However, information technology is probably the technology that 
has the greatest impact on how services are created and delivered. Therefore, this chapter is 
devoted to a discussion of information technology and its impact on services and their manage­
ment. This chapter also focuses on how technology can be turned into a competitive weapon for 
service organizations.

7.2 Process Technology and Information Technology
A process is any purposeful activity or group of activities that result in an outcome. A process 
requires inputs such as hum an intelligence, information, machines, and materials, and may 
produce a physical output or service. In manufacturing, many different technologies are used, 
such as computer-aided design (CAD) to design goods and chemical, electrical, metallurgical, or 
mechanical technologies to produce them. Batch, continuous, or mass production technologies 
are used, depending on the goods being produced or the quantity needed. Processes are also 
essential for the creation and deUvery of services. Actually, any service is the result of a process. 
Service processes, however, cannot be easily classified or labeled as is done in manufacturing. 
Service processes are numerous and varied. The types of activities and inputs required for serv­
ice processes depend on the service. For example, surgeons operating on a patient in a hospital 
use information about the patient and medical technology and follow well-estabHshed medical 
procedures. An investment banker, on the other hand, uses financial information and informa­
tion technology, and follows the estabUshed principles of her profession, as well as the apphcable 
laws. Clearly, these two groups of professionals use different process technologies; however, they 
both rely on information technology.

Inform ation technology (IT) consists of computer and telecommunications technologies. 
Com puter technology is based on hardware and software and is essential for storing and 
processing data and information. Telecommunications technology consists of both equipment 
and software and is needed for transmitting voice, data, and information.

7.3 Technology in Services
The stereotype of a service firm is a small-scale, labor-intensive estabhshment with unsophisti­
cated processes that require little or no investment in technology. This dated view of services is 
not supported by evidence; there have been significant investments in information technology 
(IT) since the early 1980s. For example, it is estimated that U.S. health information technology 
(IT) investments was $27.2 billion in 2008, which is expected to grow to $32.8 biUion by 2012.1 
It is also estimated that approximately 85 percent of all investments in IT hardware are in serv­
ices. It is interesting to note that although investments in capital and technology usually lead to 
higher productivity in manufacturing,^ there has been some controversy about the effect of IT 
investments on firm performance. The slow growth in service productivity despite the significant 
investments in IT is known as an “inform ation technology paradox.”  ̂A report by a committee 
of National Academy of Sciences^ offers several possible explanations for this so-called paradox:
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1. Wasteful and inefficient use of IT—Although information technology provides power­
ful tools for service workers at all levels, there is no assurance that these tools are used 
competently or correctly. In many cases IT had been used to automate inefBcient 
systems or processes without streamlining the system first.

2. Impact of other problems— It may be that IT has increased productivity in services, 
but other problems caused a slowdown in productivity growth because IT is only one of 
the factors that affect productivity.

3. Outdated methods o f productivity measurement—A third possibility is that IT did 
have a positive impact on service productivity but these improvements have been 
missed by current methods of measurement. For example, existing data on productivity 
does not capture important elements of service quality.

4. Lagged effect— It is possible that IT does have a positive effect on service productivity, 
but it takes time for the results to emerge.

5. Level of aggregation—Finally, a fifth possible explanation is that we should look at the 
impact of IT expenditures on service productivity at lower levels (that is, firm level) of 
aggregation rather than macro levels.

Peter F. Drucker, probably the most influential management thinker of our time, looked at the 
issue from a different perspective; .capital cannot be substituted for labor (that is, for people) 
in knowledge and service work. Nor does new technology by itself generate higher productivity 
in such work. In making and moving things, capital and technology are factors of production, 
to use the economist’s term. In knowledge and service work, they are tools of production. 
Whether they help productivity or harm it depends on what people do with them, on the 
purpose to which they are being put, for instance, or on the skill of the user.”5 However, recent 
research has come up with evidence that investments in IT lead to improvements in performance 
with a time lag; specifically, studies have found that it took an average of approximately 3 to 4 
years after the year of investment for the firms to realize the greatest performance benefits.®

7.4 Why Service Companies Invest in Technology
It is safe to say that all service industries use some technology. However, the level of sophistica­
tion of the technology and the degree of utihzation varies across industries. This is largely due to 
the nature of the business. Some organizations, such as telephone companies, software develop­
ers, and Internet service providers are in the business of developing information technology. 
Some others, however, invest in technology for other reasons, mainly to stay competitive. For 
example FedEx and United Parcel Service (UPS) are both investing more than $1 billion a year 
into technology research.^ Another example is banks: “ ...in  a sense, banks are technology 
companies. Many have hundreds, if not thousands, of people working in huge information- 
technology departments.®
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In section 7.6, applications of technology in services are reviewed, but first we review the major 
reasons why many service organizations invest in technology and rely on it. These are identified 
by a Committee of the National Academy of Sciences firom the many interviews it conducted 
with service industry executives.^

1. Preserving or expanding m arket share— Although it may sometunes be an inappropri­
ate and misleading indicator, market share is used as a key measure of performance by 
some companies. Market share may also be used as a basis for obtaining marketing 
power and favorable terms from supphers as well as improved economies of scale or 
scope. Some service companies may feel compelled to invest heavily m to technology
to maintain their share; even though it does not necessarily increase their output or 
profitability.

2. Avoiding risks or alternative costs— Some organizations invest in technology to reduce 
or avoid risks. For example, hospitals may invest in the state-of-the-art technology to 
avoid malpractice suits in addition to the benefits from improved diagnostic and treat­
ment capabilities provided by the new technology. Airports are installing explosives 
detection devices against terrorist attacks. Similarly, many airports are installing 
advanced radar systems to detect wind shear, which has been blamed for many airline 
accidents at or in the vicinity of airports.

3. Creating flexibility for changing business environm ent—A constant in today’s busi­
ness world seems to be change. Changes in government regulations (increases as well as 
deregulations), increased competition, globalization, complexity of operations, and 
changing consumer tastes all contribute to the uncertainty and complexity of the envi­
ronment in which service organizations operate. Flexible information technology 
systems often help service organizations cope with the rapidly changing environment.

4. Improving the in ternal environm ent—Many organizations invest in technology to 
make their employees’ jobs easier and create a happier work environment by eliminat­
ing tedious tasks and making jobs more interesting. Also, the use of IT improves data 
collection and processing, and forecasting abilities of the organization thereby provid­
ing greater stability to the organization’s operations.

5. Im proving the quality of services and interactions w ith customers— Quahty and 
customer satisfaction are clearly the focus of many service organizations today Some of 
the elements of customer satisfaction and quahty service are reliability, consistency, 
accuracy, and speed of service. W hen used competently and efficiendy, information 
technology can help a service organization dehver all these elements for long-term 
customer loyalty. Investments m technology also enhance the positive perception of 
both customers and employees about the organization and its services.
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7.5 Technology as a Competitive Edge
Despite the doubts about a lack of a positive relationship between IT investments and profitabil­
ity or productivity, there is no denying that technology has made and continues to make a huge 
impact on our daily lives through many goods and services. Think about the many conveniences 
of modern life, such as television, the Internet, fax machines, smartphones, tablet computers, 
voice mail, e-mail, ATMs, air travel, modern medicine, to name a few; they are all outcomes of 
technological progress. Consequently, even if IT is no guarantee for profits, it is clear that it has 
provided many benefits to millions of consumers. On the other hand, there are many organiza­
tions that made big investments in IT and achieved huge success. This section discusses how 
service companies can use technology as a competitive edge and become profitable.

By being the first to use new technology, as well as using it competently, a service organization 
may gain an important edge over its competitors. Competitive edge is what distinguishes an 
organization from its competitors. It is an asymmetry that appeals to prospective buyers of a 
service. A competitive edge may be the speed of service, increased scope of the service package, 
lower price for the same quahty, or better “fit” to the customer; technology may help an organi­
zation achieve these objectives.

Information technology can help a service organization differentiate its service offerings from 
competing services. For example, customers of both FedEx and UPS can prepare and print their 
own shipping labels and request pickup at its website. Later, they can check the status of their 
shipment through the company’s web page. These service organizations differentiate their serv­
ices from competitors’ with the aid of information technology.

Advances in IT may also lead to new business practices that were not possible earlier. A case in 
point is the strategic alliances among many large service organizations. These alHances may be 
between organizations within the same industry or between organizations in different industries. 
An example of the first kind is the alliances between airlines that have become commonplace in 
the airline industry. There are three passenger airline alliances: Star Alliance (28 members). Sky 
Team (17 members), and One World (12 members). Alliances between airlines usually involve 
establishing systems for code sharing. Code sharing involves linking flight schedules and helps 
airlines channel passengers to each other by seUing tickets on each other’s flights. Code sharing 
helps airlines expand their networks to other parts of the country, or the world, without making 
any new investments in new planes or routes. This type of alliance also provides benefits to 
airline passengers in the form of easy connections, baggage transfers, and frequent flier miles that 
they can use on any airline in the alliance. On the other hand, there is also evidence that some 
alliances may reduce the number of choices for passengers and lead to higher prices. Alliances 
may also be formed between organizations in different service industries. For example, banks 
issue credit cards that earn miles on specific airlines.

Companies today aggressively seek a competitive advantage by monitoring new technical 
advances or conducting applied research. Leonard L. Berry^i provides the following guidelines to 
increase the chances of achieving competitiveness through technology:
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1. Take a holistic approach—Technology is not an end in itself— it should serve as a tool 
to help the service organization achieve its goals and objectives. In other words, the use 
of technology should support the overall strategy of die organization. This requires a 
clear vision of the destination the organization is trying to reach, as well as its strengths 
and weaknesses and its competencies. Top managers of the organization must be 
involved in the formulation of a technology strategy to make sure that it supports the 
organizational strategy and monitor its implementation. “Management must tell the 
technologists what the technology must do; management, not the technologists, must 
be in charge of the technology strategy.”

2. Automate efficient systems— Technology does not make an inefficient service process 
or system efficient. As many organizations have learned from unsuccessful implementa­
tions of technology, automating an outdated, inefficient system does not increase 
output or profits significantly. Before making any investment in technology, an organi­
zation should study the existing service system and its processes for tasks and practices 
that do not add value for customers, create needless delays, or make employees’ jobs 
unnecessarily difficult and boring. Special attention must be paid to processes that cross 
traditional organizational or departmental boundaries, or processes that involve many 
handoffs. Systems and/or processes with such undesirable characteristics must be 
redesigned with customer and employee satisfaction in mind, and if possible, with their 
input, before an advanced technology is introduced.

3. Solve a genuine problem —To be effective, technology should be used to solve a real 
problem of customers, internal or external. This requires identification of customers, 
finding out their needs, and obtaining their input to decisions concerning the choice of 
technology and system design. “Investing in technology strictly to lower operating costs 
rarely produces optimum results. Users need to benefit, not just the investors. The tech­
nology should help service providers perform more effectively, with more authority, 
confidence, creativity, quickness and/or knowledge. Or the technology should offer 
external customers more convenience, increased reliability, greater control, lower prices, 
or some other value adding property.”

4. Offer more— not less— control—The basic reason why technology is developed in the 
first place is to improve the benefits o f the existing technology or create new benefits for 
users. One of the greatest benefits technology can provide to service employees and 
their customers is to give them more choices and more control. Customers should have 
more choices so that they can choose freely what they need. Service employees should 
have more authority and control over their actions so that they can serve their 
customers better, or act quickly to solve problems. In short, technology should empower 
service providers and their customers.

5. Optimize basic technologies— Every service system or process, regardless of the level of 
sophistication of its technology, may have some low-tech components. Failure or ineffi­
ciencies in these low-tech components may significantly reduce the capabiHty of the
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organization to serve its customers. Consequently, great attention must be paid to 
components of the system that are basic to the creation and deUvery of the service; they 
must be the first to get the benefit of advanced technology. Even after the installation of 
advanced technology, there may remain low-tech components. Implementers of tech­
nology must make sure that high- and low-tech components are compatible and are 
well integrated into producing results for the customers. The following quote illustrates 
a failure in this integration:

“Consider my experience while checking out of a hotel. The receptionist quickly 
computed my bill on the monitor in front of her, transformed it into a paper copy on the 
adjacent printer, and asked me to sign the credit card slip; but then she walked off, papers 
in hand, to the far end of the long reception desk. There she remained several minutes, 
standing beside a couple of her colleagues. I began to fear that something horrible had 
happened to my credit line. Other customers behind me muttered resdessly Finally the 
receptionist returned. “You’re all set!” she said. “What was the problem?” I asked. She 
gave me a tired smOe. “Oh, we’ve only got one stapler on the desk, so I had to wait my 
turn to staple your bill and credit card slip together.” For want of a low-tech $3 stapler, 
was lost a sizable chunk of the potential gains in employee productivity and customer 
satisfaction to be derived from a computer system that probably cost ten thousand times 
as much! (Of course, assuming that a paper receipt is needed in the first place, a better 
solution would be to integrate bill and card receipt into a single document.)”!^

6. Combine high tech with high touch—When used competently and efficiently, technol­
ogy will increase the speed of service when it is desirable, and improve accuracy and 
consistency of outcomes. However, some customers are technology-averse; they prefer 
to deal with humans rather than machines and computers even if machines provide 
some advantages. Also, some customers may feel that the service is rather impersonal 
when they have to subject themselves to tests or go through processes involving 
machines. Technology may be seen as the culprit in these situations, but it can also be a 
powerful tool when the organization, or service providers, manage to add human touch 
to the high-tech environment. Technology may create extra time for service providers to 
pay personal attention to customers by reducing the service time and/or performing 
tedious tasks for them.

7.6 Application Areas of Technology in Services
Technology applications in service industries are plentiful, as shown in Exhibit 7-1. For example, 
in banking, which is just one part of financial services, such technologies as electronic funds 
transfer (EFT), electronic imaging, ATMs, and magnetic ink character recognition (MICR) read­
ers for encoding checks are widely used to increase productivity. Similar advances in technology 
are evident in other services. In healthcare services, technologies such as CAT scanners and fetal 
monitors are diagnostic in nature, whereas technologies such as pacemakers and dialysis 
machines aid in managing existing illnesses.
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Technology may create a competitive edge by improving an existing service process. Such 
improvements may be in the form of speed, offering more choices to customers, or increased 
quahty. Office automation, for example, helps office workers become more efficient and effective 
by integrating information technology into their processes. Word processing software increases 
efficiency in document preparation by reducing the time needed to type, revise, check spelling, 
and print. Similarly, spreadsheets help reduce the time needed to gather, analyze, and manipulate 
large amounts of numerical data for decision making.

Technology may also change the entire process through substitution. In the first case, examples 
are wide-screen movie theaters, fiber optics to transmit information, or desk-top pubhshing 
services. Examples of substitution include electronic mail as a substitute for hard-copy mail, 
television as a substitute for radio, air travel as a replacement for train travel, teleconferencing to 
air travel or in-person meetings, automated car washing as a substitute for hand washing, and 
computer-programmed stock trading as a substitute for judgmental trading.

Exhibit 7-1 Examples of Technology Use in Services 

Service Industry Example 

Banking Check deposit, account balance check, transfer funds, paying bills with a
mobile device, debit cards, el nds transfer, electronic imaging.

Restaurants and 
food

Communications

Hotels

Wholesale/retail
trade

Transportation

Healthcare

Airlines

and magnetic ink character recognition 

Distance learning, multimedia presentations, interactive smart boards in 
classrooms, and course management systems (for example, Blackboard), 
Internet

National Oceanic and Atmospheric Administration (NOAA) (weather 
information using satellites). Federal Aviation Administration (air traffic 
control), and The North American Aerospace Defense Command 
(NORAD) (aerospace warning and aerospace control for N ordi America, 
warning of attacks from air)

Optical checkout scanners, wireless orders from waiters to the kitchen, 
and restaurant paging systems, noise-canceling technology for 
restaurants

Electronic pubhshing, smartphones, e-mail, voice mail, and Wi-Fi 

Electronic check-in and check-out systems, electronic key/lock systems, 
and checking your bill on your room TV

Point-of-sale electronic terminals, electronic data interchange (EDI), 
and bar-code readers

Electronic toll collection system (for example, E-ZPass) and satellite- 
directed navigation systems

Magnetic resonance imaging scanners, computerized tomography (CAT
scan), sonograms, patient monitoring systems, and WebMD

Flight scheduling, computerized reservation systems, check-ins at kiosks
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Technology may be applied for four different purposes in the service business:

■ Processing the customer

■ Processing the customer’s possessions

■ Processing information

■ Creating new services

Processing the Customer

Processing the customer is typical of personal services such as healthcare, cosmetics, transporta­
tion, education, and entertainment. It is one of the growing challenges in services. Several factors 
contribute to this problem. One factor is that customers are becoming less tolerant to waiting in 
service systems. Another is the high cost of staffing service outlets to meet peak demand. 
Consequently, service organizations sometimes reduce staffing levels to lower their costs. A third 
factor is the nonuniform demand for service during the day. The problem seems to be particu­
larly acute at airports mainly created by securit)^ checks of passengers and baggage. Some airhnes 
are trying a range of high-tech innovations to process passengers through airports to their 
planes. The essence of the approach is to process passengers through different channels if they 
don’t have any problems that need to be solved at the check-in counter. For example, passengers 
who purchased their tickets electronically on the Internet can go to a computer kiosk at the 
airport for self check-in, which takes about 1 minute. Some kiosks also issue bar-coded baggage 
tags. Another innovation airhnes have implemented is roving customer-service agents with a 
hand-held computer and a tiny printer attached to their belts; they check in passengers on the 
spot and issue boarding passes. These innovations help airlines reduce hnes and waiting at 
their check-in counters and save time for customers, and are all made possible by advanced 
information technology.

Processing the Customers Possessions
The second area on the list of technology applications involves processing a customer’s equip­
ment or materials. A prominent example of new technology applied to the processing of a 
customer’s possession is the SensAware.'^ This is first-of-its-kind information service that 
provides access to information and near real-time visibility into the condition of a package in 
transit including temperature readings, shipment’s exact location, and if the contents have been 
exposed to light. These data are accessible even during flight on FedEx aircraft and enable 
customers to monitor in-transit conditions during ground transportation. Obviously, this type 
of information is useful to the healthcare and life sciences industries whose shipments are often 
very high value (for example, donor organs) and/or are extremely time-sensitive. Originally, this 
service was designed for the healthcare and life sciences industries but now is available to organ­
izations in all industries.
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Processing Information
The third area in which technology may be applied to improving services is data and informa­
tion processing. This topic is so im portant it is discussed in detail later in the chapter. Basically, 
information comes into a firm, is edited, and is converted to a standard form. Multiple copies are 
prepared and distributed to different work sequences where operations are performed. The 
copies finally end up in files, are sent to some outside agency such as a customer or vendor, or are 
destroyed. Some opportunities for increasing the level of technology are electronic data inter­
change (EDI), computer-to-copier reproduction, and the automatic generation of orders as elec­
tronically monitored needs are detected. Consider the following example.

One of the most successful organizations in the use o f technology is United Services Automobile 
Association (USAA), a mutual insurance and financial services company providing a variety of 
financial services to its members who are active or retired members of the U.S. military, 
Former CEO Robert E McDermott took over the company in 1968 and made it one of the most 
successful in insurance business. USAA went from a $200 million company with 650,000 
members to a net worth of $19.9 billion and 8.8 million members in 2011. M cDermott had made 
four important decisions and implemented them: (1) automate insurance pohcy-writing system; 
(2) reduce the workforce by attrition; (3) implement an education and training program; and (4) 
decentralize decision making. In short, USAA “empowered” its employees through information 
technology (by providing them all the data and information they need to serve customers), 
education and training (by giving them the necessary knowledge), and decentralized decision 
making (by giving them the authority to make decisions and solve customer’s problem).

USAA also uses electronic imaging for storing and processing all its documents. Document 
imaging systems convert documents and images into digital form and store them in a computer 
data environment. Most of the documents do not even leave the mailroom; they are scanned and 
stored on optical disks, and they instantly become available for any service representative of the 
company. In 2007, the organization revolutionized constmier banking with Deposit@Home, 
which allowed customers to deposit checks using their personal scanners at home. And more 
recendy, it introduced Deposit@Mobile service, which enables members to deposit checks using 
mobile devices such as iPhone and Android by taking a photo of the check and sending it to the 
company.

Creating New Services
Finally, technology may create completely new services through development of new products or 
processes. The development of television created the services of television programming and 
broadcasting, and, later, cable and satellite TV. The invention of VCRs brought with it the era of 
video rental stores. Knowledge and information are the essence of many new services. For exam­
ple software, computer games, information services such as Dow Jones News Service (busi­
ness/financial), Lexis (legal), WebMD, music downloading services, and e-book readers are all
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products of advancements in information technology. And think of all the services and benefits 
created by the introduction of the World Wide Web on the Internet! You can practically buy 
anything on the Web; a neŵ  or used car, a car loan, mortgage loan, a home, and groceries, or find 
information about almost anything. You can read newspapers and magazines and retrieve infor­
mation from government agencies or numerous other sources. These are just a few of the new 
services created by information technology.

7.7 Information Systems
Many researchers and observers of the business world agree with the characterization that the 
economies of the United States and other developed nations are a “knowledge and information- 
based service economy.” Most economic activities require information as an input. However, 
information plays a critical role in services. Almost all services require information as an input, 
and almost all services generate information as part of the service, and for some services infor­
mation is the output. A service cannot happen without information. Information is generated 
from data by an information system.

An information system can be defined as a system of “interrelated components that collect (or 
retrieve), process, store, and distribute information to support decision making, coordinating, 
and control in an organization. In addition, information systems may also help managers and 
workers analyze problems, visualize complex subjects and create new products.”

An information system performs three basic activities: input, processing, and output. Facts, 
numbers, words, strings of characters or symbols, or uninterpreted observations are caUed data. 
Data are die input, or the raw material, for an information system. Inform ation is the output of 
an information system; it is data that have been transformed into a useful and meaningful form 
for human beings. Transformation of data into information is the processing function of an 
information system.

Information systems existed in all organizations before computers and telecommunications 
technology were developed. However, today an information system without these components 
would be rare, even unthinkable, in developed countries. Consequendy, it must be clear that 
when we mention information systems in service organizations, we refer to computer-based 
inform ation systems.

Most service organizations have multiple information systems. These systems are usually devel­
oped at different times for different purposes as they are needed. Consequently, a service organ­
ization may have separate inform ation systems for its operations, marketing, finance, 
accounting, and human resources functions. It may also have different information systems serv­
ing different organizational levels: transaction processing systems (operational-level), manage­
ment information systems, decision-support (middle management level) systems, and executive 
support systems. Exhibit 7-2 summarizes these possibilities,
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Level Groups served Types of systems

Exhibit 7-2 Types of Information Systems and Groups They Serve

A "
Executive support systems

"v Decision-support systems

Expert systems 
k Office automation 
\  systems

Transaction 
processing 

\  systems

Sales and Operations Finance Accounting

Source: Adapted from Kenneth C. Laudon and Jane P. Laudon, A 
(Upper Saddle River. NJ, Prentice HaU, 1998), pp.37-39.

Operational-Level Systems
Operational-level systems are designed to support operational level managers by supplying them 
with information about day-to-day operations and transactions, such as sales, receipts, cash 
deposits, payroll, and material purchases. These systems are called transaction processing 
systems. They collect the necessary data and generate information needed by lower-level 
managers to conduct their daily activities and make routine decisions. Business processes at this 
level are highly structured and well defined. For example, a decision whether to grant an increase 
in credit limit to a credit card customer can be made by a lower-level manager by simply check­
ing if the customer meets predetermined criteria.
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Management Information Systems
Management information systems (MIS) support middle managers. MIS provide weekly, 
monthly, or yearly summary reports concerning a company’s basic operations using the data 
generated by transaction processing systems. Today, most of these reports are provided online. 
MIS usually provide answers to prespecified routine questions.

Decision-Support Systems

These systems also serve middle managers in their duties such as planning, controlling, and 
nonroutine decision making. Decision-support systems (DSS) go one step further than MIS by 
aiding the manager in making decisions, rather than simply providing the information. These 
systems are interactive, user-friendly computer-based systems that utilize both internal and 
external data and mathematical models to help solve unstructured or semistructured problems. 
The ability of the user to query the DSS concerning the effect of different potential scenarios of 
a decision (called “what if” analysis) is an important attribute of decision-support systems,

Executive Support Systems
Executive support systems (ESS) are designed for senior-level management to address strategic 
issues and long-term trends, such as demand patterns, cost of materials, and employment levels. 
Senior managers deal with problems and issues that concern the well-being of an organization in 
the long run. They have to deal with issues and problems that are internal to the organization as 
well as external. ESS address unstructured decisions, and they provide information both from 
within the organization and from outside. These systems use advanced graphics and communi­
cations software and are user friendly

7.8 Enterprise Systems
As discussed in the previous section, many organizations have developed information systems 
for different functions at different times. A major problem vnth these systems is that usually they 
do not “talk” to each other. In other words, they are not compatible. This approach to informa­
tion system design leads to inefficiencies and inaccuracies in data and information because the 
same type of data are collected and stored by different systems and usually information from 
these systems do not agree. Enterprise applications have been developed to solve this problem. 
Namely, to create an information system for the entire organization and its various functions and 
departments that provides seamless integration of information from different sources and func­
tions. There are four types of enterprise applications: enterprise resource planning (ERP) 
systems, supply chain management (SCM) systems, customer relationship management (CRM) 
systems, and knowledge management systems (KMS).
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ERP Systems
An ERP system consists of “a set of integrated business application programs, or modules. Each 
module performs a particular business function, including accounts receivable, account payable, 
general ledger accounting, inventory control, material requirements planning, order manage­
ment, and human resources, among others.” ®̂ An ERP system uses a common database and 
common set of definitions; hence its various modules can communicate with each other. ERP 
modules are integrated in the sense that if a transaction is processed in one area, the impact of 
this is reflected in all relevant areas. For example, v^hen an order is received and processed, all the 
relevant areas, such as accounting, inventory, production scheduling, and purchasing are 
informed of the transaction and data relevant to those areas are updated.

An im portant characteristic of ERP systems is that they require the organization to follow a 
specific model of doing business. Usually, processes assumed in ERP software reflect the state of 
the art for the particular area and represent best industry practices. Therefore, before an ERP 
system can be implemented, an organization must change its business practices to conform to 
the model assumed by the system. Resistance to change usually creates the greatest obstacle in 
implementation.

Supply Chain M anagement Systems
These systems help a firm manage its relationships and processes w ith its suppliers, shippers, and 
customers. They help the firm share information about its orders, production schedules, inven­
tory levels, and delivery schedules with its suppliers, distributors, and logistics companies. 
Sharing timely and accurate information can help all supply chain members improve their 
performance.

Customer Relationship Management Systems

A  customer relationship management system is designed to form a strong relationship with its 
customers. It provides an integrated approach to a company’s dealings with its customers in all 
aspects of its business such as sales, marketing, and support. CRM aims to optimize revenue, 
customer satisfaction, and customer retention.

Knowledge Management Systems
Any organization involved in research and development is essentially involved in knowledge 
creation. Some organizations convert the newly created knowledge into new services and prod­
ucts. For example, pharmaceutical companies spend bilHons of dollars every year for research, 
development, and testing of new drugs. If effective and approved by the Food and Drug 
Administration, new drugs represent the transformation of knowledge into products and related 
services. Pharmaceutical companies also have manufacturing activities to produce drugs, but.
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most important, they are in the knowledge creation business. There are many other ways organ­
izations may be creating new knowledge; basically all high-tech companies such as Google, 
Microsoft, Apple, and Motorola, to mention a few, are all involved in creating new knowledge, 
and their market value is largely based on their “knowledge assets.” Clearly, knowledge creation 
is service business.

“Knowledge management systems (KMS) are systems that enable individuals and organizations 
to enhance learning, improve performance, and, hopefiilly, produce long-term sustainable 
competitive advantage. Simply stated, a KMS is a system for managing organizational knowl- 
edge.”20 A KMS system collects all relevant knowledge and experience and disseminates or makes 
it available whenever and wherever it is needed. A number of information systems are designed 
to serve knowledge workers. Some of these systems are listed and organized as to their specific 
function in supporting knowledge workers in Exhibit 7-3. For example, a workstation and soft­
ware for CAD used by an engineer at an engineering consulting firm is one of the most 
frequently used systems.

Exhibit 7-3 C( Systems to Support Knowledge Workers

I and Technology, 5th ed. (Upper Saddle River. NJ, Prentice Hall, 1998). Printed and electronically 
reproduced by permission of Pearson Education, Inc., Upper Saddle River, New Jersey.

Another knowledge-level system that is used in service organizations is an expert system. Simply 
put, an expert system (ES) is a computer program that captures the knowledge and experience 
of an expert in a narrow, well-defined area of knowledge. Experts can solve difficult problems.
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explain the result, learn from experience, restructure their own knowledge, and determine the 
relevance of certain data in making decisions. W hen used to solve a problem or to make a deci­
sion, a well-designed ES imitates the reasoning processes experts use in solving that specific 
problem. ES can be used as a training device or as a knowledgeable assistant by an expert.^l 
Expert systems are in use in almost every industry and functional area. The significant role diey 
play in decision making and training in services is likely to increase as these systems are 
improved.

7.9 Technology and the Future of Services
“The overwhelming majority of revenues we get by the end of the decade vnll be from services 
and products that have not yet been invented”^  ̂were the words of John C. Malone, former CEO 
of Tele-Communications, Inc., at the news conference in 1993 announcing the merger of his 
company with Bell Adantic. Given the dizzying speed of technological developments during the 
last three decades, this prediction seems to have become true for many service organizations. 
Technological developments are the trium ph and product of hum an intelligence, that is, brain­
power. And that is what will be driving the economy in the twenty-first century. Traditional 
manufacturing as well as mining and agriculture will continue to exist and play a role, but man- 
made brainpower industries and their knowledge creation will be the driving force of the U.S. 
economy and economies of other developed countries.

In the nineteenth and part of the twentieth century, natural resources, such as coal, oil, minerals, 
and timber, gave some countries a comparative economic advantage and made them rich. Also, 
availability of capital was an im portant factor in a country’s prosperity. However, this is no 
longer true, says economist Lester C. Thurow: “Today knowledge and skills now stand alone as 
the only source of comparative advantage. They have become the key ingredient in the late twen­
tieth century’s location of economic activity. Silicon valley and Route 128 are where they are 
simply because that is where the brainpower is. They have nothing else going for them.”23 He 
also adds that knowledge has become the only source of a long-run sustainable competitive 
advantage.

Professor Thurow is not alone in this view. Management philosopher Peter F. Drucker made the 
same assessment several years earlier from a microperspective: “The basic economic resource— 
‘the means of production,’ to use the economist’s term— is no longer capital, nor natural 
resources (the economist’s ‘land’), nor ‘labor.’ It is and  w ill be knowledge. ( ...)  Value is now 
created by ‘productivity’ and ‘innovation,’ both applications of knowledge to work. ( ...)  In fact, 
knowledge is the only meaningful resource today. The traditional ‘factors of production’...have 
not disappeared, but they have become secondary They can be obtained, and obtained easily, 
provided there is knowledge.... These developments, whether desirable or not, are responses to 
an irreversible change: knowledge is now being applied to knowledge!’̂ ‘̂

The emerging picture seems to be clear. In the future, our lives as well as our prosperity will 
depend more and more on the creation and use of knowledge. Manufacturing, mining, and
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agriculture will certainly be impacted by technological developments, but most services will 
exclusively depend on brainpower and knowledge. Consider, for example, service industries such 
as software development, telecommunications, biotechnology, pharmaceuticals, as well as 
computer and telecommunications hardware producers and medical equipment manufacturers, 
are all in the knowledge creation and application (that is, technology) business. In addition to 
brainpower, two of the essential ingredients in knowledge creation and application are data and 
information. Information technology expert Don Tapscott summarizes the situation with the 
following prediction:

The new economy is all about competing for the future, the capacity to create new 
products or services, and the ability to transform businesses into new entities that 
yesterday couldn’t be imagined and the day after tomorrow may be obsolete.25

7.10 Summary
Services have traditionally been known for low productivity and the difficulty of substituting 
machines for humans. This is probably the main reason for the “productivity paradox” in serv­
ices. During the past three decades service organizations as well as manufacturing firms made 
huge investments in information technology with no apparent increase in productivity in serv­
ices. The most likely explanation for this paradox seems to be that the impact technology makes 
on productivity and profits depends on what managers and service workers do with it. In other 
words, technology may not be a magic wand that can be waved over poorly designed and ineffi­
cient systems or processes. However, recent research suggests that benefits are not immediate, but 
rather observed after at least 3 to 4 years.

There are many service organizations (for example, USAA, FedEx, and UPS) that have been 
successful in the use of technology. These companies created a competitive advantage through 
technology and became profitable in the process.

Information technology can be used to create a competitive advantage by taking a holistic 
approach by automating only efficient systems and processes; solving real problems of 
customers, whether they are internal or external; giving more control to customers and service 
workers; optimizing basic technologies; and combining high touch with high tech.

Technology has many uses and application in services. Main categories of applications are 
processing the customer, processing the customer’s equipment or material, processing informa­
tion, and creating new services and products. Processing information is clearly an important 
application because many services create and sell information, but all services use information 
and they need information systems. An information system can be defined as a system of “inter­
related components that collect (or retrieve), process, store, and distribute information to 
support decision making, coordinating, and control in an organization.” Several forms of infor­
mation systems that are frequently used in services have been discussed in the chapter. 
Information systems may be developed for operational, knowledge, managerial, or strategic 
levels of an organization. They include transaction processing systems, management information
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systems, decision-support systems, and executive support systems. Another im portant type of 
information system that has been implemented by many large organizations is enterprise 
systems. There are four types of enterprise applications: enterprise resource planning systems, 
supply chain management systems, customer relationship management systems, and knowledge 
management systems.

Knowledge will be the driving force of economic activity in the twenty-first century. Traditional 
manufacturing, mining, and agriculture will continue to exist, but our lives as well as our pros­
perity will depend more and more on the creation and use of knowledge. In addition to brain­
power, data and information are essential raw materials for the creation of knowledge, but they 
are also the outcomes of knowledge creation processes. Organizations that can create new knowl­
edge and turn them into new goods and services that consumers need will survive and prosper 
in the new century.
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8
DESIGN AND DEVELOPMENT 

OF SERVICES AND SERVICE 
DELIVERY SYSTEMS

8.1 Introduction
Service design and development is an important step in creating value and satisfaction for the 
customer. In Chapter 2, “The Nature of Services and Service Encounters,” service encounters 
were defined as “any episode in which the customer comes into contact with any aspect of the 
organization and gets an impression of the quality of its service.” It was also emphasized that a 
service organization is made, or “created,” in the minds of customers during a service encounter. 
The most important service encounters are those during which a service is delivered. These 
involve the customer, the service provider (employee), the delivery system, the physical evidence, 
and of course the service itself, which is an act or performance by service providers and/or equip­
ment of the delivery system. It is clear that when so much rides on an event such as the service 
encounter, it cannot be left to chance; service encounters and everything associated with them 
must be carefully designed, planned, and executed. In other words, the service, its delivery 
system, and the physical evidence must be carefully designed, and service providers must be pre­
pared for the encounter. This chapter focuses on the first three of these issues.

8.2 Why the Design Is So Important
In Chapter 5, “Service Strategy and Competitiveness,” the concept of value and creation of serv­
ice value for customers was discussed because this is what an organization must do to survive 
and prosper. Customers do not buy goods or services— they buy solutions to their problems, sat­
isfactions for their needs, or benefits they enjoy. Consequently, a service organization creates 
value by creating solutions, satisfactions, or benefits for customers. The process that does all this 
is called service. To achieve its objectives, a service must be a well-thought-out and planned 
process. In other words it must be designed and cannot be left to chance. Design also affects the 
costs, quality, and image of the service as well as the company.
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It is clear, then, that for success a service organization must start with a well-designed service. 
However, it will not end there because service design is not a one-time undertaking. An organi­
zation must create new services or improve existing ones because customers’ needs are changing 
rapidly and new needs are emerging. Also, changes in consumers’ tastes and Ufestyles make some 
of the existing services obsolete or inadequate in meeting customers’ needs. Consequently, an 
organization’s vitality and competitiveness often depends on how well it discovers the shifts in 
consumers’ needs and the emergence of new ones and meets them with new services or with 
improvements in existing services.

In addition to these reasons, other factors exist that motivate organizations to design and devel­
op new services. These reasons will be discussed a Httle later in this chapter, but first an impor­
tant note about what we mean by the “design and development” of services. Service design 
includes the development of a service concept and the design of a system through which it is 
delivered. Both of these are the products of an evolutionary process; that is, they evolve and 
change as the design progresses. W hen we refer to service design and development in this book, 
we refer to both the service concept and the delivery system because they are inseparable. We 
now turn our attention to another im portant issue: what is meant by “new” in services, or how 
“new” they may be.

Categories of Product Innovation

Everyone is accustomed to hearing advertisers claim that their products are “new,” “all new,” or 
“new and improved.” Naturally, having some familiarity with the product, many consumers are 
unimpressed by these claims, or worse, confused by them because it is not at all clear what is 
“new” in the advertised product. Because the topic of this chapter is the design of “new” or 
“improved” services, it may be appropriate to shed some light on what the advertisers may mean 
when they make such claims or what alternatives exist for an organization contemplating design­
ing new services.^

1. M ajor innovations— These are “new to the world” services for which markets are yet 
undefined and undimensioned. They involve a high degree of uncertainty and risk. 
Federal Express’s overnight delivery of small packages was an example of this type of 
innovation.

2. S tart-up businesses— Some new services may provide new and innovative solutions to 
generic needs of customers that have been served by existing services. These new servic­
es may be in the form of bundling existing services in a new package, such as health 
maintenance organizations that bring together general practitioners and specialists, as 
well as labs. X-ray facilities, and sometimes pharmacies under one roof for one-stop 
visit for patients.

3. New products for the currently  served m arket— This category includes new services 
offered to the existing customers that were not previously available from the service 
organization. Examples include banks that introduce their Visa or MasterCard or offer
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frequent flier programs for airlines with their cards, mutual funds, money-market 
funds, or insurance services, or museums that open gift and souvenir shops and restau­
rants for their patrons.

4. Product line extensions— Additions to the existing line-up of services that enhance the 
current offerings are called product line extensions. Examples include call waiting, caller 
ID, redial services offered in addition to regular phone service from your phone compa­
ny; new routes for an airline, or new courses offered by a university.

5. Product improvements— Product improvements consist of changing certain features of 
a service to give customers better quality or increased value. These may be in the form 
of performing an existing service faster or may be in the form of enrichments or 
embellishments, that is, addition of “bells and whistles.” For example, many ATMs print 
account balances after each deposit or withdrawal. Another example is a free car wash 
some automobile dealers provide with any service they perform, including oil change.

6. Style changes—These are the most modest but often highly visible forms of service 
improvements, and they include renovating and refurbishing the building where service 
is provided, new uniforms for employees, a new logo, and so forth.

This discussion of service design and development in this chapter assumes that the new service 
falls in one of the first three categories. However, what is offered in this chapter can easily be 
adopted for other categories.

Factors That Motivate the Design and Development of New Services
Chapter 4, “Globalization of Services,” pointed out some global trends that lead not only to a 
general increase in demand for existing services, but also to an increase in demand for new serv­
ices in many countries of the world. Earlier in this section it was stated that the main reason for 
the design and development of new services is to meet new and changing needs of consumers. 
There are other reasons that motivate organizations to design and develop new services. Some of 
the most important factors are reviewed in the following paragraphs.^

Financial goals— Management in many service organizations is under constant pressure to 
achieve financial goals of profit, market share, or revenue. These goals may be achieved by 
improving service quality and customer satisfaction with the existing services. Another way, 
however, is to introduce new services. As just noted, several degrees of “newness” exist for servic­
es. However, only the first three are most likely to lead to increases in market share and revenue, 
and help the organization achieve its financial goals.

Competitive actions—One of the strongest motivations for developing new services emerges 
when a competitor introduces a new service. Standing still and doing nothing usually leads to an 
erosion of market share and profits. Consequently, the introduction of a new service promotes 
similar actions from competing organizations. For example, when Merrill Lynch introduced the
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Cash Management Account, which combined brokerage, debit card, and bank checking services 
in a single package, its competitors had to develop and offer simUar services.

Globalization— The increase in global trade and foreign direct investment, establishment of 
European Union, and the collapse of the Soviet Union created new markets and opened up many 
opportunities for service firms. These developments created a need for the design and develop­
ment of new services or modification of existing ones to meet the needs of different countries 
and cultures.

Technology—With its new products and capabilities, technology creates new needs that require 
new services. Chapter 7, “Technology and Its Impact on Services and Their Management,” dis­
cusses how new services are motivated by technological advances. We now take an organized 
look at some possible ways technology may be responsible for the creation of new services or 
advances in existing services.

1. New consumer goods—When introduced, new consumer goods, such as video cassette 
recorders (VCRs), DVD or Blu-ray disc players, and personal computers created a need 
for related services, such as video rentals and services for repairing these devices. More 
recent products, such as portable music players (for example, the iPod) led to the 
creation of music downloading services; introduction of digital readers, such as 
Amazon.com’s Kindle, or Barnes & Noble’s Nook, brought with them the digital book 
market; and finally, tablets, such as Apple’s iPad, led to the creation of services including 
hundreds of thousands of apps, downloading and reading newspapers and magazines 
on tablets, just to mention a few.

2. New equipment—Advances in engineering technology helped manufacturers and serv­
ice organizations introduce new equipment or implement many improvements in exist­
ing equipment. These developments, in turn, led to faster delivery o f existing services as 
weU as the introduction of new services. For example, faster computers increased data 
storage and computation speed for all sorts of data processing and made the develop­
ment of new and complex software possible; invention of automatic teller machines 
(ATMs) made some banking services available 24 hours a day.

3. Electronic networks— Electronic networks, such as the Internet and World Wide Web; 
electronic data banks, such as statistical, economic, and demographic information pro­
vided by the Federal Government and private companies; and online information sys­
tems, such as Wikipedia, are among the most im portant technological developments of 
the recent past that made the creation and delivery of many new services possible.

Regulation/deregidation— Several im portant industries in the United States have been deregu­
lated during the last three decades of the twentieth century, including airlines, trucking, telecom­
munications, and banking and financial services. These deregulations allowed many companies 
to enter into markets that had not been open to them previously and offer new services or 
offer consumers innovative bundling of existing services. An example is Merrill Lynch’s Cash
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Management Account mentioned earlier. Although some industries are being deregulated, new 
regulations are created such as environmental protection and consumer safety regulations. Such 
regulations usually create a need for improvements in consumer goods and manufacturing 
equipment, or new ones. They also create a need for new services such as legal, engineering, and 
consulting services specialized in environmental protection and safety issues.

Elimination o f professional association restrictions— Paralleling deregulation of some impor­
tant industries by the government, professional associations also relaxed some of their restric­
tions on their members’ practices. For example, codes of ethics for legal, medical, accounting, 
and architectural professionals have been changed to allow them to advertise. Lifting of such 
restrictions usually leads to the development of new services and innovative delivery systems 
such as health maintenance organizations, franchise chains of small business accounting servic­
es, and legal clinics in shopping malls.

Growth of franchising—A franchise is a type of business in which a person (franchisee) receives 
a license to produce and/or sell a well-known good or service in return for an initial fee and a 
percentage of gross receipts to be paid to the grantor of franchise (franchisor). Some well-known 
franchises include McDonald’s, H&R Block Tax Services, Mail Boxes, Inc., Howard Johnson 
hotels, and automobile dealerships. This system makes it possible for the franchisor to focus on 
and spend money for formal research in service innovations, product line extensions, product 
enhancement, and development of new delivery systems.

Balancing supply and demand— Many service organizations have limited capacities but face 
fluctuating demand for their services. When the demand exceeds the capacity of an organization, 
either customers are lost or their satisfaction level will be lower because of excessive waiting. 
However, when the demand falls short of supply, expensive equipment and personnel stand idle. 
Manufacturers can manage this problem by building inventories when the demand falls short of 
supply and use inventories when it exceeds supply However, perishability of most services elim­
inates this practice as an alternative for service organizations. A plausible alternative is offering 
services that are countercyclical to the existing portfolio of services. For example, a ski resort may 
offer nature exploration vacations in summer months when there is no skiing. In other words, a 
service organization facing fluctuating demand can try developing new services that will have a 
high demand when the demand for the existing services is low and vice versa.

8.3 Designing Quality and Value
Humans have been designing and making tools and consumer goods for thousands of years. 
Technical aspects of design and manufacture of goods have been taught in engineering schools, 
and the process of product design and development has been studied by business scholars for 
many years. Service design and development, on the other hand, has never received this much 
scrutiny or study. Only recently, more attention is being paid to the design of services, mainly 
because the ever-increasing significant role of services in our economy has become obvious.
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Consequently, the current level of service design and development experience and knowledge is 
nov/here near the level of experience and scientific knowledge accumulated for goods. This nat­
urally leads many service researchers to the body of knowledge on goods for answers or clues for 
questions that concern service design and development. Hence we start from the same place and 
see what can be learned from manufacturing, and which tools and practices that have been suc- 
cessftil in the design of goods can be used in designing services. First, the differences and simi­
larities between goods and services are considered from a design perspective, and then some of 
the successful practices and tools employed in designing quality and value into goods that may 
also be used in the design and development of services are discussed.

Designing Goods and Services: Similarities and Differences
As pointed out earlier, customers don’t buy goods or services; they buy solutions to their prob­
lems, satisfactions to their needs, or benefits they can enjoy. Therefore, the most im portant sim­
ilarity between goods and services is that they are designed to provide a solution, satisfaction, or 
benefit. For example, George Eastman, founder of Kodak, said, “Kodak sells memories,” and 
Charles Revson of Revlon said, “In the factory we make cosmetics; in the store we sell hope.”

The second similarity is that designs of both goods and services are products of human creativi­
ty. The human mind first creates something new in concept and then figures out how this is 
going to be made.

The third similarity is that consumers rarely ask for the creation of a specific good or service. 
Consumers may express some vague needs but cannot usually articulate them in terms of goods 
or services; they respond only to what is offered to them. The late Steve Jobs, founder of Apple 
Company and one of the brilliant minds of our time, had this to say about designing new prod­
ucts and services:

This is what customers pay us for— to sweat all these details so it’s easy and pleasant for 
them to use our computers. We’re supposed to be really good at this. That doesn’t mean 
we don’t hsten to customers, but it’s hard for them to tell you what they want when 
they’ve never seen anything remotely like it. Take desktop video editing. I never got one 
request from someone who wanted to edit movies on his computer. Yet now that people 
see it, they say, “Oh my God, that’s great!^

These unarticulated needs must be discovered and met with the benefits offered by a new prod­
uct or service. We now note some of the im portant differences. Manufacture of goods requires 
many resources such as raw materials, semifinished products, labor, and energy. These resources 
are essential for the production of a good. The outcome of the design activity is a set of standards 
and specifications such as the type, grade, and quantity of materials to use, dimensions of Vari­
ous parts, and tolerances. Most of these specifications are expressed in a technical drawing called 
a blueprint. Conformance to standards and specifications in manufacturing is essential; devia­
tions from them, beyond tolerances, can render the manufactured product unusable or defective 
and sometimes dangerous. The concept of a good can be visuaUzed on paper, and a prototype
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can be made and studied, measured, tested, and finally put into actual use. After the design is 
finalized and manufacturing begins, all the goods will be identical with only minor variations in 
dimensions.

In services, raw materials are rarely used, tools and equipment are used but they are not always 
essential. Airplanes are essential for air transportation service, but a couch is not essential for a 
psychiatrist’s services. The outcome of service design is a concept, or an idea, and a description 
of a process for performance of the concept. Service design may have standards, but usually there 
are few, and deviations from these standards do not necessarily make the service “defective” or 
create undesirable consequences. No drawing of a service is possible because a service is per­
formance. A service can be tested in a mock trial, but each performance will be different whether 
in test or in actual implementation because of the involvement of different customers and serv­
ice providers. After the design is finalized and the service is offered to customers, no two service 
performances will be the same, and each customer’s experience will be unique.

Another important difference between goods and services is that changes become more and 
more expensive in manufacturing as the design progresses. This is usually expressed as the 85/15 
percent rule, which imphes that approximately 85 percent of the cost of a good is determined by 
decisions made during the first 15 percent of the design period. After it is finalized and frozen, 
the design for a good cannot be changed easily, and manufacturing will follow the same design 
for all units produced. Service design, on the other hand, is not a static or rigid document; m od­
ifications and adaptations on-the-fly are possible and sometimes required for meeting widely 
varying customer needs and requirements. Furthermore, design changes in services are not like­
ly to be as costly as in manufacturing. On the other hand, these characteristics create a risk; 
instead of improving a service, accumulation of unplanned changes may cause a slow deteriora­
tion of the service in the long run.

Tools for Designing Quality and Value
The now famous adage “You cannot inspect quality into products, it must be built in” was in 
response to the decades of long practice in manufacturing of relying largely on inspections to 
make sure that poor quality goods did not leave the factory In the early 1980s, manufacturers 
and quality professionals began to learn from Japanese manufacturers that many quality prob­
lems can be solved by improving the manufacturing process, but even more dramatic improve­
ments can be obtained in the design stage.

It is clear that most services do not lend themselves to inspection. There are very few things you 
can inspect before or after a service performance. For example, you can inspect the appearance 
of service employees, measure the waiting time and time for the service, and count the number 
of mistakes made by service providers. These measurements, of course, do not prevent service 
failures or guarantee customer satisfaction. Furthermore, the service quality is not judged by 
quality inspectors or service employees— it is judged by customers. Consequently, inspection is 
not an alternative for quality assurance in services. Just like in making superior quality goods, 
quality must be built in to the design of a service and its delivery system.
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The realization of the importance of design of goods and their manufacturing processes led 
many manufacturers to try new tools and practices as well as the rediscovery of old ones. In the 
following paragraphs, some of these concepts and tools that can be used in the design and devel­
opment of services will be reviewed.

Concurrent Engineering
Design and development of goods mclude many steps, such as idea generation, opportunity 
identification, design, prototype, process design, procurement, packaging design, and the design 
of distribution system. The traditional approach was to conduct these activities one at a time, 
sequentially. One problem with the traditional approach was that it took too long. For example, 
American automobile manufacturers used to spend approximately 5 years to design and develop 
a new car, whereas Japanese manufacturers did it in 3 years. Another, equally im portant problem 
was costly design changes and quality problems. In the traditional system design engineers would 
“throw the design over the waU” to manufacturing engineers, who would then try  to figure out 
how to manufacture the product. This meant designers and manufacturing engineers did not 
talk to each other. Usually manufacturing engineers would find many problems with the design, 
such as parts that cannot be produced as designers envisioned, and throw it back over the wall. 
It was not unusual for this to be repeated several times during the design process. After the prob­
lems between the design and manufacturing were resolved, procurement would get the design 
for parts to be purchased from suppliers. Inevitably, they would find problems with the design, 
such as parts that are too expensive or no longer made by suppliers. The design would go back to 
the designers.

Japanese manufacturers used a parallel approach to design, which also included cross­
functional team work. American manufacturers began using this approach after seeing its bene­
fits and called it concurrent, or sim ultaneous engineering. One of the major advantages of this 
approach is that all functions (design, manufacturing, procurement, distribution, marketing, and 
so on) are represented on the design team and communicate with each other. If possible, cus­
tomer participation, or at least, customer input, should be solicited.

For service design and development, participation of the front-line employees is equally im por­
tant for various reasons.^ First, front-line employees are psychologically and physicaOy close to 
customers and therefore can identify customer needs as the new service is developed. Second, 
employee involvement can increase the chances of acceptance and understanding of the new 
service by all front-line employees. Third, they warn designers against the possibility of organi­
zational efficiency concerns to overwhelm the needs and interests of the customer. Finally, front­
line employees are a good source of useful ideas for improvements in service quality.

Concurrent engineering also helps eliminate many quality problems. Most problems are avoided 
or solved early in the process before they become major headaches and lead to costly design 
changes. This approach avoids many design modifications by allowing product and process 
designs to be developed simultaneously.^
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Concurrent engineering is a logical approach to designing goods, and there is no reason for not 
using it in the service design and development. For one thing, as indicated earlier, design and 
development of the service concept and its delivery system are inseparable, so this is a strong 
incentive for using concurrent engineermg in services. Also, service dehvery may involve interac­
tions and hand-offs between many departments and imply potential service faOures. To avoid 
these problems all functions or departments of an organization must participate in the design so 
that they understand each other and what is expected of them for seamless transitions and supe­
rior service delivery.

Quality Function Deployment
Professor Yoji Akao of Japan’s Tamagawa University developed quality function deployment 
(QFD) as a structured approach for integrating customer requirements (that is, “customer’s 
voice”) into product design.® “In other words, this is a method for developing design quahty 
aimed at satisfying the consumer and then translating the consumer’s demands into design tar­
gets and major quality assurance points to be used throughout the production stage.”  ̂ Also 
known as “The House of Quality,”® QFD involves several tables that translate customer require­
ments into product design characteristics, product design characteristics into part characteris­
tics, part characteristics into process parameters, and process parameters into operating 
instructions for machine operators. QFD can and should be used in the design and development 
of services; it is actually one of the most sensible tools that can be borrowed from manufactur­
ing. Any organization that aims at creating customer value and satisfaction has to design its serv­
ices to meet customers’ needs, and QFD is an effective tool for this purpose.

Exhibit 8-1 shows the structure of the House of Quality, and Exhibit 8-2 is an example of how 
QFD can be used to translate customer’s voice into the design of a university bookstore. 
Customer requirements are listed on the left. The designer would like to meet all the require­
ments as much as possible but notices that not all requirements are equally important to cus­
tomers. The most important customer requirements in this example are to find and buy 
textbooks easily and finish book buying as quickly as possible; both are given an importance rat­
ing of 10 out of a possible 10. The design characteristics that are needed to meet customer 
requirements are listed in the technical requirements section. In the middle section of the house 
is a matrix where the relationship between customer requirements and technical requirements is 
shown. For example, to meet customers’ “quick in-and-out” requirement, “organization of 
shelves and lanes,” “layout of store and signage,” “number of checkout lanes,” and “store hours” 
are essential. Also important for students to finish their book buying quickly are “informative 
labels on shelves,” “Ughting,” “bags/baskets.” Each cell in the roof of the house represents the rela­
tionship between two technical requirements, whether they affect each other positively or nega­
tively. If there is no relation, it is left blank. In most applications, boxes to the right and bottom 
can be added for competitor evaluations. However, in this example, they are not shown because
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a university bookstore would not have any brick-and-mortar competitors in the immediate 
vicinity. As this simple example illustrates, QFD can be a powerful tool in designing a service that 
meets customers’ needs and creates value for them.

Exhibit 8-1 The House o f Quality
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Exhibit 8-2 House of Quality for Designing a University Bookstore

Robust Design
Robust design is a powerful idea and design practice developed for the manufacture of goods by 
Genichi Taguchi.® The basic idea behind robust design is making the product so that its per­
formance is unaffected by adversities in the environment beyond normal operating conditions.
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For example, a hand-held calculator is not supposed to be dropped, or used in a hot and steamy 
environment such as a steam bath. However, if the calculator endures such harsh conditions and 
operates as expected, it is said to be a robust product.

Service providers and customers are human. The differences in personalities and demographic 
characteristics they exhibit may create situations that are not normal operating conditions. Also, 
failures in delivery or support systems, such as a computer crash, power outage, or failure of a 
vendor to deliver supplies, may create these adverse conditions in which service has to be deliv­
ered. No design can make a service or a good to withstand all adverse conditions under all cir­
cumstances. However, services can be designed with possible extreme conditions in mind and 
measures can be taken to prevent them. Or alternative services and emergency procedures can be 
built into the system. The following two approaches may be helpful in making services robust.

Design Failure Mode Analysis^^
This is a systematic procedure of examining a design to determine possible ways its parts can fail. 
For each potential failure, the cause, its effect on the system, and its criticality are estimated. This 
helps designers develop preventive measures. Failure mode analysis can be used in evaluating 
and improving service designs. If a blueprint of service is developed, potential failure points can 
be identified and measures, such as poka-yokes, can be developed and implemented.

Poka-Yoke or Fail Safe Methods^^
This is a simple but usefiil concept that also came from Japan; the late Shigeo Shingo developed 
this approach to designing and manufacturing goods.Poka-yokes are devices or procedures 
that signal that a mistake is about to be made. W arning poka-yokes signal the existence of a 
problem, and control poka-yokes stop production when a mistake is made and force the opera­
tor to correct the problem before proceeding with the operation. The concept o f fail-safing a 
process is similar to a combination lock that opens only when the correct sequence of numbers 
are supplied. Manufacturers sometimes implement this concept by designing parts of a product 
so that there is only one way that they can fit, eliminating the possibility of assembly mistakes. 
Poka-yoke methods can and should be used in service design. However, services must be 
designed to prevent mistakes not only by service employees but also customers when they are 
involved in the process. There are many ways poka-yokes can be used in services. A bank, for 
example, believes that eye contact with customers is important, and to ensure eye contact, 
it requires tellers to mark the eye color of each customer on a checklist before they start a 
transaction.

Blueprints
Many years ago design specifications and standards for goods were traditionally represented in 
the form of technical drawings on a special blue-colored paper. The blueprint is a visualization
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of the designer’s concept of the product together with its dimensions and tolerances. Lynn G. 
Shostack’  ̂applied this concept to the design and development o f services; a service blueprint is 
simply a picture of a service system and its processes. Service blueprints will be discussed in more 
detail later in the chapter.

Value Analysis/Value Engineering
Value analysis, also known as value engineering, was developed by Lawrence D. Wells of General 
Electric in the late 1940s.'^ It is a systematic approach to identifying the function of a good or 
service; it establishes the value of its parts and tries to provide the function, or benefit, at the low­
est possible cost without sacrificing quality or value.'^ Its basic concern is “providing good value 
for the customer’s dollar, at a fair profit to the suppher.”'® Typical questions asked during the 
analysis include “Is the function necessary?”, “Can the function of two or more parts, or steps of 
a service process, be combined into one and performed for a lower cost?”, “Can the process be 
simplified?” These are clearly useful questions to streamline a service process for better quahty 
and higher value for customers. Value analysis can be used effectively after a blueprint of the 
service has been prepared.

Benchmarking^^

Benchmarking was developed at Xerox Corporation in the late 1970s as a result of one of vari­
ous quality improvement programs. It is an approach to setting goals and standards for improve­
ments in goods, parts, or processes. It searches for the best-in-class practice in any industry to use 
as a source of learning and target for the process to be improved. For example, a manufacturer 
may benchmark L. L. Bean for order-filling operations. Benchmarking is not simply copying 
ideas from other organizations. Its main objective is finding out what performance levels are pos­
sible for various processes and learning from best performers. This approach would be useful in 
service design and development especially reducing the learning pains of implementing a new 
service or process and setting standards for processes or parts of processes. Service companies 
already use benchmarking for their existing services. For example, M arriott benchmarked fast- 
food companies for its hiring, training, and pay practices, and Houston’s Second Baptist Church, 
serving 12,000 members, benchmarked Disney World’s parking and people practices in its qual­
ity improvement program.

8.4 Principles of Service Design
“Service industries” in the business literature refers to groups of organizations that offer similar 
services. The degree of similarity may justify^ the term industry, but even within each industry, 
the number and variety of services is truly staggering. For example, think about the transporta­
tion industry; It has several subindustries, such as airlines, trucking, passenger and freight raO 
transportation, passenger bus transportation, and marine shipping. Organizations in each of 
these subsectors offer hundreds or thousands of different services. The same is true for most
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service industries. As discussed earlier in this chapter, there are many reasons that motivate 
organizations to develop new services or enhance and augment existing ones. Even manufactur­
ing firms offer many services to their internal and external customers. This immense variety rais­
es an im portant question, “Are there principles that apply to designing services regardless of the 
industry for which they are designed, or is each service so unique that there are few principles 
that apply to all sectors and services?” Despite the uniqueness of each service, there are some 
basic principles that can and must be applied to designing services if the objective is to create 
customer value and satisfaction. The following are general principles for designing and develop­
ing services.

1. Know your customers— If the objective is creating customer value and satisfaction, the 
most im portant principle is to know your customers and their needs. A typical service 
organization cannot serve all potential customers; hence, it has to determine who it 
wants as its customers. Knowing your customer implies learning everything possible 
and relevant about the target market at a reasonable cost, including demographic infor­
mation, such as age, sex, income, geographic distribution, and lifestyle. Information 
such as this can help an organization determine the needs of potential customers. When 
possible and economical, information about customers’ needs must also be sohcited 
from them directly The following quote from the CEO of an excellent service company 
emphasizes the role “knowing your customer” plays in designing winning services:

“One of our newest innovations— The Room That Works— grew out of a listening-to- 
the-customer exercise. A couple of years ago, we set out to design a better guest room 
for business travelers. We pulled together some focus groups and quickly discovered 
that high on their wish list was a change in the placement of electrical oudets in our 
rooms. Guests wanted them to be visible.” ®̂

2. Determine which o f the custom ers’ needs v«ll be satisfied— It is clear that customers 
have many needs. It must also be clear that an organization cannot possibly meet all the 
needs of aU its customers; therefore, it has to focus on one or a few of them it can com­
petently meet and make a reasonable profit.

“In response to a survey, the customers of Southwest Airlines were happy to teU the 
company what they wanted in airline service: low fares, on-time flights, gourmet meals 
with wine, large comfortable seats, in-flight movies, and so forth. The company learned 
that if you simply ask people what they want, they are likely to ask for everything. 
Southwest tried again and dug deeper into customer preferences. In these more in- 
depth surveys, [it] found that although customers would enjoy the extras, they really 
wanted the basics— low fares and on-time flights—^with friendly service.” ®̂

Frances X. Frei goes so far as to say “service excellence can be defined as what a business 
chooses not to do well.” °̂

O f course, this does not imply that service organizations should deliberately do a bad 
job on some aspects, but rather, to excel on the chosen, most im portant aspects;
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excelling on less important ones may not be economical. The service that will meet the 
most basic and important customer need will be the core service. There are usually 
other services that provide additional benefits to customers. These are called 
supplem entary services.

Supplementary services are designed and offered to meet needs that may not be com­
mon to all customers. They are often optional and may carry additional costs. Lovelock 
and Wirtz^' identified eight clusters of supplementary services: information, consulta­
tion, order-taking, hospitality, safekeeping, exceptions, billing, and payment. Customers 
usually need inform ation about the service especially when they use it the first time. 
There are a large number of items customers may need information on. Some of these 
include price, what is included in the service (that is, core and supplementary services), 
directions to the service faciUty, instructions about using the service, hours of operation, 
and payment options. Consultation goes beyond providing such basic facts and involves 
provision of information in a more customized manner. A service provider has to find 
out customers’ needs and try to provide the best advice to meet those needs. Order- 
taking may include obtaining and recording relevant information from a customer, mak­
ing reservations and providing confirmation numbers, scheduling the performance of 
the service, providing physical evidence (for example, a ticket) for the order. Safekeeping 
services include safekeeping of valuables in a hotel, safely transporting baggage on an air­
liner, safety of a customer’s car in a garage or parking lot. Exceptions are provided when 
a service organization accommodates a customer wdth special needs, such as serving a 
low-salt meal on a flight to those who request it. Hospitality basically means “taking care 
of the customer”—providing a welcoming environment and treating customers with 
courtesy. Billing should provide an accurate, timely, and easy-to-understand document 
about the service charges. A service company should set up the payment system to make 
bill paying easy and convenient for customers.

Not all the supplementary services exist or are relevant for all services. Some of the sup­
plementary services are needed for the delivery of the core service. W ithout them the 
service will be impossible. Yet others enhance the value for a customer. Relative impor­
tance of supplementary services depends on the nature of the service.

Clearly, a service organization that fails to dehver the core service often will not survive 
long; hence, providing the core service without failure and as expected by customers is 
the first and the fiandamental step in creating value for customers. The core service 
must be the focus of the design effort. The system must be designed for flawless delivery 
of the core service. A failure in the core service means the failure of the service and the 
organization in the eyes of the customer, no matter how well supplementary services are 
designed and delivered. However, that is usually never enough to be competitive, 
because probably competitors exist that can deliver the basic service without failure. 
Consequently, a service organization can create more value for its customers by both 
increasing the variety of supplementary services that are appreciated by its customers 
and performing them at least as well as customers expect.
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Determination of core and supplementary services leads to the service concept. In other 
words, a service concept is an expression of the outcomes or benefits to be provided, 
problems to be solved, or results to be achieved for a customer. An organization must 
also make sure that it has the basic competencies necessary to turn the service concept 
into reality. If these competencies do not exist in the organization, it must have a plan 
to acquire them before going forward with the design effort.

3. Develop a service strategy and position the service for competitive advantage—The 
basic question to be answered here is, “How do we differentiate our service from those 
of competitors and on what basis do we give the most value to the customer for the cost 
of the service?” Part o f this issue relates to the “operating strategy” in the “strategic serv­
ice vision” model discussed in Chapter 5, and the other part is related to “positioning.” 
Differentiation is the major vehicle of competitiveness. An organization can differenti­
ate its service on the basis of various benefits, including cost, reliability, uniqueness of 
benefits, speed, personalized service, convenience, accessibility, prestige, or long-lasting 
effects. Positioning is the act or process of creating a distinct place for the service in 
customers’ minds. Positioning is not what marketers do to a good or service, but it is 
what they do to the mind of the consumer. However, positioning is not tricking cus­
tomers into believing you are something that you are not. It is finding an effective way 
to communicate to consumers w hat you stand for and what they can expect fi-om your 
service. It should be recalled that an organization develops a service strategy to differen­
tiate itself and its service(s) firom the competition. The service should ideally be posi­
tioned to give it a unique place in the consvmiers’ m inds relative to the competitors’ 
services. The service strategy must support and complement the organization’s overall 
strategy. One way this may be violated is when a new service is incompatible with the 
existing services. If such conflicts exist, they should be resolved to support the overall 
strategy.

4. Design the service, delivery system, hum an resource requirem ents, and tangibles 
simultaneously—This principle can be summarized as using a concurrent engineering 
approach to design. When applied to service design, concurrent engineering includes 
the simultaneous, or parallel, design and development of the service and its delivery sys­
tem, as well as the design of physical evidence, development of personnel selection cri­
teria, and site selection criteria if a new site is required. As discussed in the previous 
section, concurrent engineering requires a cross-functional approach and teamwork. In 
other words, the design should be a team effort by the representatives of all the parties 
that will be involved in the creation and delivery of the service. Input of all depart­
ments, or functional areas, is an im portant ingredient in the design of services that 
deliver superior quality and value. If possible and economical, customers should also be 
represented on the design team.

5. Design service processes from  the custom er’s/employee’s perspective—^After the right 
service concept is developed, the most im portant aspect o f design is the design and 
development of processes. Because almost all services are basically processes, process
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design must receive special attention. If the customer’s body (for example, a physical 
exam at a hospital) or m ind (for example, a concert) is the recipient o f the service, the 
process must be designed from the customer’s perspective. This needs special emphasis 
because often the concerns of various departments, such as accounting, operations, 
marketing, human resources, and shipping, dictate the parameters and nature of the 
process, and their objectives will be optimized in the design. Often the result is extended 
waiting for the customer, the unnecessary tasks he has to perform, the waste of his time, 
and the overall frustration with the whole process.

On the other hand, if the recipient of the service is the customer’s possession or infor­
mation and the customer’s presence is not required during the performance, processes 
must be designed fi-om the service provider’s perspective. The objective here is to help 
the service provider deliver the service with the least amount of effort possible and 
make the task as pleasant as possible for her so that she can deliver the highest-quality 
service she is capable of.

It must be emphasized that using the customer’s or the employee’s perspective as the 
guiding light for the process design does not imply a complete disregard of the other. In 
other words, if we take the customer’s perspective in the design, this does not mean we 
ignore the needs of the service provider; nor does it mean that we should be uncon­
cerned if the process is such that it would make the service employee’s life miserable. 
Interests of both parties must be promoted and protected. The issue is finding the 
proper balance.

6. M inimize hand-offs— Many services involve processing of the customer or his posses­
sions by more than one service employee or department. This usually increases the 
probability for something to go wrong. The problem is usually caused by miscommuni- 
cation or lack of communication. To reduce these problems, service must be delivered 
by a single service provider fi-om the beginning to the end. Recall the example of USAA 
discussed in Chapter 7; USAA service employees have access to all the relevant informa­
tion about a customer on a computer screen, can answer any questions from a cus­
tomer, and can solve practically any problem without hand-offs. If this is not possible, a 
team approach can be followed; a team that works together and is responsible for a par­
ticular customer from the beginning to the end.

7. Design back room  operations to support front room  operations— The front room, or 
office, is where most of the service encounters take place and is where the customer’s 
opinion of the service and organization is formed. However, practically everything done 
in the back room has an impact on the front-room operations and hence on customer 
satisfaction. Consequently, it is important that this dependence is taken into considera­
tion when the service system is designed. For most services, back-room processes are 
very much like manufacturing operations, and the back room can be run hke a factory. 
The first priority, however, is that back-room operations must be designed so that the 
front room operates flawlessly. Once this is established, traditional operations manage­
ment techniques can be used to optimize the back-room operations.
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8. Incorporate data collection in process design—A service organization needs data for 
monitoring and measuring customer satisfaction, performance measurement, and for 
quality improvement efforts, in addition to data needed for accounting and manage­
ment decision making. Data collection mechanisms installed after a service is launched 
may create problems and make the service provider s job harder. Data needs for various 
purposes must be determined during the service design and incorporated into the sys­
tem to create the least amount of interference with service delivery and minimize any 
additional work required from the service provider or the customer.

9. Determine the extent of custom er contact and participation—As emphasized several 
times throughout this book, the customer’s involvement in the service process creates 
many challenges for management as well as opportunities for a great service experience. 
For most services the extent of customer contact and participation are determined by 
the nature of the service. However, it is usually possible to modify these parameters. For 
example, if an organization wants less customer involvement in the service delivery, it 
may automate certain aspects of the service or hire more service employees to relieve 
customers from some of the tasks required. On the other hand, increased involvement 
usually implies higher risks for mistakes and may require a higher level of customiza­
tion, and therefore higher costs. The degree of customer involvement determines the 
type and nature of skills and information the customer must have to participate. The 
organization must determine these needs and provide the necessary information for 
effective and efficient customer participation in the service delivery.

10. Build flexibility and robustness into the system—There will always be customers 
whose needs create situations that are not anticipated by designers. Also, there may be 
failures caused by outside factors, such as natural disasters, power outages, and failure of 
vendors. Service systems must be able to respond to these unplanned situations and 
continue the service. A very im portant step in this direction is to buOd flexible rules and 
processes. Rigid rules and processes make the service employee’s job harder and frus­
trate customers. Most important, empowered employees act quickly and decisively to 
respond to a situation and ensure customer satisfaction. Flexibility is im portant in 
processes in which customers are present. Back-room processes that may be character­
ized as “manufacturing” types can have much less flexibility for efficiency in operations 
and consistency in results. Marriott is one of the most successful companies in the hos­
pitality industry and is also well known for its attention to detail and obsession with 
processes. Chairman and CEO J. W. “Bill” M arriott, Jr., explains this passion as follows:

“We are sometimes teased about our passion for the Marriott Way o f doing things. If 
you happen to work in the hospitality industry, you might already be familiar with our 
encyclopedic procedural manuals, which include what is probably the most infamous of 
the bunch: a guide setting out sixty-six separate steps for cleaning a hotel room in less 
than half an hour. Maybe we are a little fanatical about the way things should be done. 
But for us, die idea of having systems and procedures for everything is very natural and
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logical: If you want to produce a consistent result, you need to figure out how to do it, 
write it down, practice it, and keep improving it until there’s nothing left to improve. 
(Of course, we at M arriott believe that there’s always something to improve.

Design employee and customer loyalty into the system— One of the greatest assets a 
company may have is employee and customer loyalty. According to “The Service Profit 
Chain” model, “Profit and grow1:h are linked to customer loyalty, customer loyalty is 
linked to customer satisfaction, customer satisfaction is linked to service value, service 
value is linked to employee productivity, employee productivity is linked to loyalty, 
employee loyalty is hnked to employee satisfaction, employee satisfaction is hnked to 
internal quality of work life.”^̂  Therefore, it is crucial that developing customer and 
employee loyalty must be one of the principles of service design. If the principles listed 
earlier are followed, a significant step toward customer satisfaction will be taken. 
Ensuring employee satisfaction would be another major step in the same direction. In 
addition, other mechanisms can be used to encourage customer loyalty, such as fre­
quent flier programs airlines offer or frequent guest programs offered by hotel chains.

Fair compensation, benefits, treatment with respect, and a pleasant place to work are 
the main ingredients for employee satisfaction. Employee satisfaction also depends on 
advancement opportunities, rewards for performance beyond the standard job require­
ments, and empowerment. However, requirements for various tasks and the correspon­
ding job descriptions can be developed in parallel with the service design. Another 
component that may play a crucial role in employee satisfaction is empowerment, 
which can also be designed into the delivery system and its processes during the design. 
Briefly, service employees must serve customers in the best way they can and solve cus­
tomers’ problems quickly and efficiently without waiting for authorization from m an­
agement. There are many good examples of this type of empowerment. For example, 
the Ritz-Carlton Hotel Company, a winner of 1992 and 1999 Malcolm Baldrige 
National Quality Award for Service Excellence has a list of basic service standards, called 
Gold Standards, printed on a wallet size card carried by every employee. The following 
are the “Service Values” part of the Gold Standards;^'*

1. I build strong relationships and create Ritz-Carlton guests for life.

2. I am always responsive to the expressed and unexpressed wishes and needs of our 
guests.

3. I am empowered to create unique, memorable and personal experiences for our 
guests.

4. I understand my role in achieving the Key Success Factors, embracing Community 
Footprints and creating The Ritz-Carlton Mystique.

5. I continuously seek opportunities to innovate and improve The Ritz-Carlton 
experience.
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6. I own and immediately resolve guest problems.

7. I create a work environment of teamwork and lateral service so that the needs of 
our guests and each other are met.

8. I have the opportunity to continuously learn and grow.

9. I am involved in the planning of the work that affects me.

10. I am proud of my professional appearance, language and behavior.

11. I protect the privacy and security of our guests, my fellow employees and the com­
pany’s confidential information and assets.

12. I am responsible for uncompromising levels of cleanliness and creating a safe and 
accident-free environment.

Improve continuously—As indicated earlier, designs in manufacturing are usually diffi­
cult and costly to change. Modifications to service designs, on the other hand, are rela­
tively easier to implement and they are generally less costly. This gives most services a 
significant advantage because they can be modified and improved in light of customer 
input and changing needs, as well as changing competitive conditions. In other words, 
services lend themselves to continuous improvement much more than goods. 
Continuous improvement^^ has become a widely accepted and well established 
approach to achieving superior goods and services, and it should also be a principle of 
service design and the process of continuous improvement must be in place for the life 
of the service.

8.5 Design Process
Ideas for new goods or services are products of hum an creativity. Although creativity cannot be 
programmed, or achieved as a result of a step-by-step procedure, service design and develop­
ment should be a well-thought-out and organized undertaking. Research by the consulting firm 
Booz, Allen, & Hamilton^® suggests that manufacturing firms that are active in designing and 
developing new goods follow a seven step process: 1) new product development strategy; 2) idea 
generation; 3) screening and evaluation; 4) business analysis; 5) development; 6) testing; and 7) 
commercialization. There also exist many other similar processes developed by business 
researchers.^^ Because service design and development does not have a long history, most mod­
els suggested for services are modifications of processes originally developed for goods. This sec­
tion describes a service design and development model that goes well beyond a simple 
modification of a manufacturing model and takes into account the complexity of service design. 
The model (see Exhibit 8-3) has been suggested by Scheuing and Johnson.^® It consists of 15 
steps and can be described in four stages; direction, design, testing, and introduction. It also indi­
cates key influences at each step both from within and outside the service organization.
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Exhibit 8-3 Model of Service Design and Development

Idea generation

Idea screening 

Concept development

I
Project authorization

I
Service design and testing

Process and system 
design and testing

design and testing 

Personnel training

Full-scale launch 
+

Post-launch review

Source: Adapted from Eberhard E. Scheuing and Eugene M. Johnson, “A Proposed Model for New Service 
Development,” The Journal of Services Marketing, vol., 3, no. 2 (Spring 1989), pp. 25-34.
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Direction
The first stage includes activities that determine the direction o f the development effort.

1. Formulation of new service objectives and strategy— This is the first step o f the whole 
process. As discussed in the previous section, service strategy must support the organi­
zation’s overall strategy and must be directed at satisfying selected needs o f customers 
in the target market or solving a particular problem for them. After this determination 
is made, strategy is the decision as to how value will be leveraged over costs, in other 
words what kind o f service value will be created for the customer for the price he paid. 
(Refer to the discussion o f “A Model o f  Service Value” in Chapter 5.)

Customers make their purchase decisions on the basis o f their perception o f benefits. 
Consequendy, positioning a new service with respect to benefits and relative to com pet­
ing sendees is critical for its success. A useful tool for positioning is perceptual map. 
Perceptual maps are graphical representations o f positions o f products (goods or servic­
es) with respect to customer needs or wanted benefits. Perceptual maps help managers 
and designers discover opportunities for new products, or im provements in existing 
products, by providing a visual representation o f how customers perceive and evaluate 
competing products in a category with respect to im portant benefits. Consider the fol­
lowing example o f positioning o f new transportation services.^®

Example: Suppose you are a pubhc transit manager considering the introduction o f 
new services to increase the utilization o f public transportation. First, you need to find 
out what your customers’ needs are. This can be done through one-on-one interviews, 
focus groups, or other formal and informal methods. Suppose that the foOowing three 
prim ary needs have been discovered from customer research: 1) speed and convenience; 
2) ease o f travel; and 3) psychological com fort, together with how consumers rate each 
o f the four existing modes o f  transportation. The results o f how consumers perceive 
various modes o f transportation are shown in Exhibit 8-4. Careful examination o f this 
map reveals that there may be a need for a transportation service that provides ease of 
travel and psychological com fort. This is indicated by the fact that there is no trans­
portation service in that sector o f the perceptual map.

2. Idea generation— Ideas for new services may come fi-om many different sources, 
including customers, customer complaints, service employees, competitors, and 
suppliers.

3. Idea screening— Naturally, not every idea for a new service is viable. There may be 
m any ideas but only a few will be successfiil as new services in the market place. This 
step involves a crude sorting procedure separating promising ideas fi-om others. 
Feasibility and potential profitability are the main concerns behind this activity. Care 
must be exercised not to throw out ideas just because they seem to be unusual.
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Speed

Exhibit 8-4 Perceptual Map of Transportation Services

convenience

Design

The design stage consists o f steps 4 through 11 and focuses on designing a 
deUvery system.

Concept development— Ideas that survived the screening process are developed a step 
further into service concepts. A service concept is a description o f the bundle o f bene­
fits, solutions, and value the service is supposed to provide to a customer. The following 
are examples o f two service concepts;

“a  professional financial counseling service offered by your bank. This counseling service 
is designed to assist you in determining and developing priorities for your financial 
goals (such as children’s college education, retirement, purchase o f a hom e) and to aid 
in the selection o f a program tailored to achieve these goals. Your overall financial situa­
tion would be confidentially reviewed (including insurance pohcies, pension benefits, 
and savings) so that various investment alternatives could be explored. The service 
would provide for periodic review. Price for average yearly usage would be $100 for the 
initial year and $25 for each year thereafter.
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Vision care insurance. A plan that pays $20 for each o f  the following annual vision care 
expenses: eye examination, single lens prescription, bifocal lens prescription, trifocal 
lens prescription, and a set o f frames.” ®̂

5. C oncept testing— The purpose o f concept testing is to determine potential consumers’ 
response to the service concept so that service ideas that are not attractive to consumers 
may be ehminated from further consideration. It also helps designers sharpen and focus 
the benefits o f attractive concepts on what consumers really want. “A concept test o f a 
new service is a research technique designed to evaluate whether a prospective user (1) 
understands the idea o f the proposed service, (2) reacts favorably to it, and (3) feels it 
offers benefits that answer unmet needs.”^̂

Exam ple (continued): After discovering the gap in the coverage o f consumers’ needs, 
particularly, the unmet needs o f  ease o f travel and psychological com fort, you decide to 
consider two new service concepts. The first concept is Budget Taxi Plan (BTP), which 
provides a service sim ilar to that provided by taxi services but at a lower price. Also 
the driver may pick up or drop off other passengers on the way to your destination.
BTP is to be provided by a private company. A second new service concept is called 
Personalized Premium Service (PPS). This is the same as BTP except instead o f taxis 
minibuses are used, and it is to be pubhcly owned and operated. These concepts can be 
tested by asking potential customers to evaluate them  with respect to the three dim en­
sions: speed and convenience, ease o f  travel, and psychological com fort. The results o f 
testing these two concepts are as BTP and PPS (refer to Exhibit 8 -4). These two service 
concepts are perceived to be significandy higher than bicycle, walking, and bus on the 
speed and convenience, and ease o f travel dimensions. On the psychological com fort 
dimension, however, they are perceived to be better than auto, equal to bicycle, but 
lower than walking and bus.

6. Business analysis— If a new service survives the concept testing, it is next subjected to a 
much closer scrutiny. The m ost im portant question designers try to answer, “Is this 
service concept economically sound?” In other words, is there a large enough market for 
it and can it be produced and sold for a reasonable profit? Consequently, this step 
includes market assessment, demand analysis, revenue projections, and cost analysis. I f  
the result o f this analysis is promising, the new service is recommended to top manage­
m ent for implementation.

7. Pro ject authorization— If  the results o f  the business analysis and profit projections 
meet the top management’s criteria, the project will be approved and resources will be 
committed to the design and im plementation o f the new service and its delivery system.

8. Service design and testing— This is the stage at which a detailed service description is 
developed together with the specific features and characteristics o f  the service that dif­
ferentiates it fi"om its competitors. Although steps 8 and 9 are listed separately, they 
must be performed simultaneously, or in parallel, if  two different teams are responsible 
for them. This is where the application o f concurrent engineering principles must
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begin, if  it has not been in place already. A cross-functional team approach should be 
used for the entire design process, steps 1 through 15. However, if  that has not been the 
case, this is where the team approach to design must begin, as weU as parallel design 
efforts on other components, such as marketing program, development o f employee 
selection criteria, site selection criteria, and the design o f physical evidence.

9. Process and system design and testing— As emphasized earUer, m ost services are per­
formances, and therefore they are the outcomes o f processes. In other words, service 
processes create the service. This is the stage where the m ost detailed design work is 
done. This is also where quality and value can be built into the service, and hence con­
cepts and tools for building quality and value into services can and should be used at 
this stage.

Before those concepts and tools are discussed, however, there are some general issues to 
consider. First, designers must take into consideration the influence o f the following 
service characteristics on process design: (1) the nature o f customer contact, (2) the 
degree o f customer participation in the service production, (3) the degree o f customiza­
tion, (4) the role o f goods and equipment in service delivery, (5) the recipient o f the 
service (that is, custom er’s body, mind, or possessions), and (6) anticipated demand. 
Second, designers must also be conscious o f the influence o f these characteristics on 
what is above and below the line o f visibility, the im aginary line that separates the front 
room and back room. The front room  consists o f what the customer would be seeing, 
or in contact with, during the service encounter. The back room  includes all the person­
nel, facilities, and processes that support the front-room  operations but need not be vis­
ible to the customer.

For example, if  the custom er’s body is the recipient o f the service, say a visit to the hos­
pital for a physical exam, the customer (patient) has to be present in the facility. The 
front room  consists o f the doctors, nurses, receptionists, waiting rooms, examination 
rooms, nurses’ station, X-ray room, and so forth. Some of the front-room  processes 
include gathering information from the patient (for example, filling out form s), prepar­
ing the patient for doctor’s exam (for example, taking blood pressure, temperature, pro­
viding an examination gown, and so on), physical exam, and drawing a blood sample 
for test. Back-room  processes include tests performed in the lab, ordering, receiving, 
and stocking of medical supplies, maintenance o f the facility, and billing. M ost o f the 
im portant services in this example are created and delivered by the processes o f the 
front room. In this case they have to be designed for one patient at a time, and the per­
formance is customized for each patient. The operational rule o f the front room  is an 
appointment or first-come, first-served.

Consider another service, say dry cleaning, where a customer’s possession is the recipi­
ent o f the service. Here the front room  consists o f a counter and an employee behind it 
to receive the items to be cleaned, give the customer a receipt, and a date when the items 
can be picked up. There is no need for a waiting room or elegant facilities because the 
customer voU be in the store for only a few minutes. The back room  consists o f the

------------------------------------------------ ■
Chapter 8 Design and Development of Services and Service DeUvery Systems 1 5 3



equipment used for cleaning operations and the personnel who operate them, supplies, 
customers’ items waiting to be cleaned, and those that have been cleaned and are wait­
ing to be picked up. Although sometimes visible, customers are not allowed in the back 
room, which is organized for optim um  operational efficiency. Unlike the hospital, items 
in a dry cleaner can be cleaned in any order, they can be processed in batches, and there 
is little customization.

As m entioned earher, this is the design stage where the tools and concepts discussed in 
section 8.3 should be used to build quality and value into a service. Probably the most 
im portant tool for the purpose is quality function deployment, or the house o f  quality. 
This tool not only requires that designers find out customers’ needs, but it also forces 
them to study and evaluate competitors’ services. Consequently, it helps designers devel­
op a service that meets customers’ needs and determine performance levels they need to 
achieve to beat competitors. I f  the service designers also perform a benchm arking study 
to determine the best performances relevant to the new service, they can use those as 
their design targets instead o f competitors’ performances.

A tool that was briefly m entioned in section 8.3 is the service blueprint. A blueprint is a 
picture o f a service system and its processes; it provides a bird’s-eye view o f the service 
system. It shows the steps o f  processes and interactions among processes as well as the 
interaction o f a custom er with the system. One o f the m ost im portant benefits o f blue­
prints is that they are m ore precise than verbal descriptions o f  service processes and 
therefore reduce ambiguity and the likelihood o f misunderstandings that may originate 
fi-om them. Blueprints are also educational. Preparing a service blueprint forces one to 
learn more about that system and probably helps him realize how httle he actuaOy 
knows about the functioning o f the entire system.^^

Another im portant advantage is that service blueprints allow the creation, study, and 
testing o f services conceptually on paper before a costly implementation. Service blue­
prints are task-oriented. They display activities involved in a process. This characteristic 
makes them useful for training, com munication, and quality im provement purposes. 
These last characteristics allow the application o f value analysis to the evaluation o f new 
or existing services for cost reductions and efficiency improvements. Service blueprints 
also allow the application o f failure mode analysis (discussed in section 8.3) to deter­
m ine potential areas where service failures may occur. These are called fail points, and 
they are where poka-yoke methods can be applied.

Although there are some differences, service blueprints use the flowcharting conven­
tions. Exhibit 8-5 presents a sample blueprint o f a florist service.^^

The im portance o f building quality and value into the service at the design stage has 
been emphasized and several concepts and tools suggested. Apphcation o f these tools 
and concepts wiU also help make the new service m ore robust.
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Exhibit 8-5 Blueprint for Florist Service

Facilitating goods and services

Source: Reprinted from G. Lynn Shostack, “Service Positioning through Structural Change,” Journal of 
Marketing, vol. 51, no. 1, published by the American Marketing Association, January 1987.

Although the model represented in Exhibit 8-3 suggests an orderly and smooth progres­
sion o f steps, the reality is never orderly or smooth; at the least it involves many itera­
tions, revisions, redefinitions o f concepts, and redesigns. Even when all these have been 
done several times, the process is not over; what has been designed must be tested. Tests 
at this stage correspond to prototype testing in manufacturing. However, they do not 
involve offering the service to the public— they are done internally. If  possible, service 
and process designs must be tested under as realistic conditions as possible with real 
customers. When this is not possible, service may be offered to employees and their 
families.

10. M arket program  design and testing— A marketing program for the introduction, dis­
tribution (if relevant), and sale of the new service must be developed and tested with 
potential customers.

11. Personnel training— As previously indicated, criteria for employee selection (new hires 
or current employees) must be developed in parallel with the service and process 
design. After the selection is completed, employees must be trained not only in their 
specific tasks, but they also must be knowledgeable about the whole service system. 
They should also be given as wide authority as possible to serve customers and solve 
their problems.
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Testing
12. Service testing and p ilot run— This is live testing, where the service is offered on a lim ­

ited basis at one or a few locations, but the service, employees, and customers are real. 
The purpose o f this step is to determine consumer acceptance from first-hand knowl­
edge. Another goal is to make necessary refinements and adjustments based on the 
information collected fi-om customers.

13. Test m arketing— Test marketing investigates the salability o f the new service. In this 
case service is offered on a limited basis but at a larger scale than in step 12, (for exam­
ple, at a few branches or in one region). The marketing program is also tested for its 
effectiveness. Inform ation collected in this step include customers’ reactions to the new 
service and results o f different marketing mixes, such as demand corresponding to dif­
ferent prices charged for the service. These results are reviewed, and if  necessary, m odi­
fications to the marketing plan are made.

Introduction

14. Full-scale launch— W ith all tests completed and adjustments and m odifications imple­
mented, the service is ready for a full-scale launch, the service is offered to the entire 
market.

15. Post-launch review— The purpose o f this step is to determine the degree o f achieve­
m ent o f the objectives and decide if  further adjustments and m odifications are needed. 
This step should not be the term ination o f the design and development process.
Reviews should be conducted at regular intervals, with input from  customers and front­
line employees, to evaluate the success o f the new service and adjust the service to 
changing conditions and make improvements.

8.6 Summary
This chapter focused on the design and development o f services and their delivery systems. 
Service design is an im portant step in creating value and satisfaction for the customer. A service 
is supposed to satisfy the needs o f customers, or solve their problems; the purpose o f the design 
is to determine the best and m ost profitable way for doing this. Service design is also im portant 
because it influences quality, costs, customer value, and the image o f  the organization. Various 
categories o f “newness,” or innovation, in services were reviewed: m ajor innovations, start-up 
businesses, new products for the currently served market, product line extensions, product 
im provements, and style changes.

In addition to meeting customers’ needs, sometimes organizations are motivated by other factors 
to design and develop new services. Among the factors reviewed were financial goals, com peti­
tive actions, globalization, technology, changes in government regulations, elimination o f profes­
sional association restrictions, growth o f  franchising, and balancing demand and supply.
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Experience in manufacturing makes it clear that the best way to achieve quality and value in serv­
ices is to build them in at the design stage. To provide an appropriate background for under­
standing how this can be done, the similarities and differences between goods and services were 
first reviewed with respect to design. Then a brief review o f tools and concepts that were suc­
cessfully used in designing, developing, and manufacturing goods that provide superior value 
and quality was provided. Included among them are concurrent engineering, quality function 
deployment (or the house o f quality), robust design, design failure mode analysis, poka-yoke (or 
fail safe methods), blueprints, value analysis (or value engineering), and benchmarking. 
Suggestions were provided regarding how these concepts and tools may be used in designing and 
delivering services that provide superior value and quality.

Section 8.4 provided 12 basic principles for design and development o f services that provide supe­
rior value and quality. These principles are (1) Know your customers; (2) Determine which of the 
customers’ needs will be satisfied; (3) Develop a service strategy and position the service for com ­
petitive advantage; (4) Design the service, delivery system, human resource requirements, and 
tangibles simultaneously; (5) Design service processes fi-om the customer’s/employee’s perspec­
tive; (6) Minimize hand-offs; (7) Design back-room  operations to support front- room opera­
tions; (8) Incorporate data collection in process design; (9) Determine the extent o f customer 
contact and participation; (10) Build flexibility and robustness into the system; (11) Design 
employee and customer loyalty into the system; and (12) Improve continuously.

In the last section, all these principles were put together to develop services that provide superi­
or value and quality Scheuing and Johnson’s model for service design and development process 
was used. The model consists o f 15 steps that can be accomplished in four stages: direction, 
design, testing, and introduction. Through this model, how the 12 design principles can be 
implemented and how concepts and tools for building value and quality can be used in the 

process were explained.
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SUPPLY CHAINS IN SERVICES 
AND THEIR MANAGEMENT"

9.1 Introduction
Anyone who is even remotely interested in business must be aware that there has been a lot o f 
discussion about supply chains during the past two decades. During this period, a large number 
o f academic and trade publications were started focusing on issues and challenges concerning 
supply chain management. Even newspapers and news magazines frequently carry news and arti­
cles about supply chains. It is clear that supply chain management is one o f the hottest topics in 
the business world. Most o f this attention is on supply chains for goods. However, service organ­
izations also have supply chains, and they exhibit significantly different characteristics from sup­
ply chains for manufactured goods. This chapter introduces the basic concepts o f supply chains 
and supply chain management and then provides a detailed look at service supply chains and 
their management.

To orient the reader for the following discussion, we offer the following brief definition o f a sup­
ply chain for manufactured goods:

A supply chain is a system consisting o f all activities, organizations, and facilities involved in 
the value adding transformation o f  raw materials, parts, and supplies into goods and delivery 
to final customers.

The next section reviews the developments that led to the emergence o f supply chains as a focus 
of many business firms as well as nonprofit and public organizations. Section 9.3 summarizes 
some basic information about supply chains in general and traditional manufacturing supply 
chains in particular. The discussion of manufacturing supply chains will also include some o f the 
most im portant challenges their managers face. This section is presented in case the reader is 
not familiar with the topic, and also to provide a background for better understanding as to the 
contrast between manufacturing and service supply chains. Section 9.4 presents a discussion o f

We would like to thank Dr. Tan Miller of Rider University for his review of an earlier version of this chapter and 
his insightful comments.
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service supply chains and their m ost basic characteristics. Section 9.5 reviews further im portant 
characteristics o f supply chains o f service organizations. The next section focuses on the chal­
lenges service supply chain managers face. The final section summarizes the main points o f the 
chapter.

9.2 Developments Leading to the Emergence of Supply 
Chain Management
The world o f business witnessed several significant developments in the last three decades. One 
of these was the advances in computer and telecommunications technologies, which not only 
increased the power and availabiUty o f computers but also made the world a m ore connected 
place through the Internet and telecommunications networks. This accelerated the globalization 
process; national borders are rapidly becoming less o f a hindrance for people and organizations 
to communicate and conduct business. Also, many countries are no longer markets for domestic 
companies only but have become part o f  a global market.

One impact o f these developments has been the significant increase in both the extent and sever­
ity o f com petition in the United States as well as in m ost global markets. In the 1980s and early 
1990s, American companies were under tremendous pressure from Japanese com petition; qual­
ity was the m ajor competitive weapon Japanese companies wielded during this period. Loss o f 
market share and profits forced American companies to em bark upon a quality and productivi­
ty crusade, which is known as Total Quality Management (TQ M ). As a result, by the m id-1990s 
m ost U.S. manufacturers had achieved or sometimes surpassed Japanese quality levels in m ost 
products.

The success o f TQM  movement helped American manufacturers stop the loss o f market share 
and profits, and often helped them  become competitive and profitable. However, this did not 
change the intensity o f com petition in domestic or worldwide markets; to remain competitive 
and prosper, many U.S. companies embarked upon a massive cost cutting initiative, which often 
meant reducing the workforce. This was facilitated, in part, by the investment in and the use of 
new and enhanced technology (inform ation systems, software, and hardware). The downsizing 
o f corporate America did generate significant cost-savings and increases in efficiency for many 
companies, while at the same tim e some realized that they had lost valuable employees and 
thereby organizational competencies.

Many companies soon reahzed that downsizing cannot be a perm anent source o f efficiency gains 
or cost-savings, hence the fury of downsizing subsided at the end o f the 1990s, but not the inten­
sity of competition and pressure from investors for continued high levels o f profits. The reces­
sion that started in 2008 has led to another massive round o f layoffs in the United States and 
elsewhere.

Downsizing o f corporations often m eant hiring other firms or independent contractors to per­
form tasks that used to be performed by employees who were let go. This outsourcing o f some 
functions increased the dependency o f companies on suppliers and increased the size and
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complexity o f supply chains. Improvements in computer and telecommunication technologies, 
and transportation, low wages in developing countries coupled vdth their adoption o f advanced 
production technologies made some companies in these countries good candidates for supplying 
manufacturers in industrialized countries. Consequendy, the supplier base of many manufac­
turers in the United States and industrialized countries became multinational and thereby even 
more complex.

As a result, American managers, as did their counterparts in other industrialized countries, had 
embarked upon another quest for new sources of efficiency and cost-savings. They quickly dis­
covered that there is much to be gained from streamhning, coordinating, and integrating the 
flow of goods, services, and information in their supply chains. They also realized that for this to 
happen organizations along the supply chain must cooperate and coordinate their activities. 
Managers o f many manufacturers discovered that, under the current competitive conditions, the 
success o f their companies was determined by not only how they performed, but also how the 
entire supply chain performed.

Another development o f the 1980s and 1990s was the change in consumer expectations and con­
sumption habits. Today’s consumer expects high quahty, low price, variety, and when offered at 
a reasonable price, customization o f products they plan to purchase. To a large extent these new 
expectations have been driven and accelerated by the advent and availability o f the Internet and 
the vast amount of information available on World Wide Web. It has also become extremely easy 
to shop from your living room, and have practically anything delivered to your door. This made 
manufacturers become more dependent on their supply chains for providing all the things the 
modern consumer demanded. It is now clear to m ost managers that to remain competitive, it is 
no longer enough to make their own companies competitive, but they must also help make the 
members of their supply chain competitive. This means they must work with suppliers and sup­
pliers’ suppliers and with customers and customers’ customers closely and coordinate their oper­
ations. Hence was born a new concept and a new area o f management speciaUzation: supply 
chain management.

It should also be emphasized that supply chains and their management did not materialize 
overnight. O f course, supply chains and their importance, especially in military operations, were 
known for thousands o f years. However, the evolution o f supply chain management can be 
traced back to “physical distribution” in the ’60s and ’70s, “integrated logistics management” in 
the ’80s and the ’90s, before it emerged as a separate branch o f operations management in the 
later part o f ’90s and 2000s.

9.3 What Is a Supply Chain?
We now expand the brief definition given earlier. The starting point o f  a goods supply chain is 
the raw material extraction, such as mining, agriculture, or animal husbandry that supplies the 
materials to other companies for further processing and value adding. Actually, it is easy to see 
that even these activities have supphers, such as mining equipment manufacturers that supply 
machines to mining companies; chemical manufacturers that supply fertilizers to farmers; and
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feed suppliers for dairy farms. Processing usually involves several operations (that is, transfor­
mations) performed by a sequence o f companies in several facilities.

Activities o f any organization, private or public, for profit or nonprofit, m anufacturing or serv­
ice, may be considered as value adding transform ation o f inputs into outputs. The m ost com ­
m on inputs are land, labor, capital, raw materials, com ponent parts (that is, outputs of other 
manufacturing organizations), supphes (for example, lubricants, coolants, paper, and ink for 
printers), energy, technology, customers, and management (Exhibit 9 -1). Outputs include goods, 
services, and environmental impact (for example, air, water, and noise pollution). There are five 
main types o f transformations:

Exhibit 9-1 General M odel o f an O rganization

Physical transform ation  changes one or m ore physical characteristics o f  inputs into desirable 
ones. For example, steel sheets in automobile m anufacturing are cut, bent, welded, and painted 
into a car body; tonsillectomies are performed in a hospital.

Locational transform ation  changes the location o f humans (for example, air travel) or goods 
(for example, package delivery) from  one location to another.

Psychological transform ation  changes the m ood o f humans (for example, a comedy movie).

Intellectual transform ation  changes the mind, such as developing problem-solving skills, devel­
oping new perspectives, and new knowledge (for example, higher education).

Inform ational transform ation  processes data to provide information (for example, newspapers, 
magazines, TV  news, audit reports, consulting reports, and monthly statement o f  a checking 
accoim t).
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Manufacturing Supply Chains
Service organizations perform one or more o f these transformations in their operations; howev­
er, the main function o f manufacturing firms is ahnost exclusively physical transformations (see 
Exhibit 9 -2). As material flows through value adding activities and various firms, information is 
generated in both directions. Demand information flows from downstream supply chain m em­
bers (for example, ultimate customers, retailers, distributors, manufacturers) to upstream m em­
bers (for example, distributors, shippers, manufacturers, suppliers, and suppliers’ suppliers). 
Also, information from upstream supply chain members (for example, suppliers, manufacturers, 
distributors, retailers) flows toward downstream chain members. 1 The type o f information in 
this case may be price, availability o f products, shipping terms, date, dehvery, and so on.

Exhibit 9-2 M anufacturing Supply Chains

m

A third type o f flow in a manufacturing supply chain is funds; as material moves through the 
supply chain (for example, raw material from suppliers to manufacturers, component parts from 
manufacturers to other manufacturers, finished product from retailers to final customers) recip­
ients transfer funds for their purchases to upstream members.

Finally, a fourth type o f flow is returns. Defective products or products that do not meet cus­
tomers’ expectations are returned to the retailer or the manufacturer for refunds. This process 
creates a fiands flow from upstream to downstream supply chain members. Depending on the 
reason and the product, returned products may require repackaging, repair, or disposal.

I f  you think about m ost products, it becomes clear that the term supply chain is not an accurate 
description o f the systems that create these products. In other words, although the image creat­
ed by the term is a linear sequence o f companies (that is, suppher, manufacturer, distributor, and 
retailer) involved in adding value to materials to create a good for the final customer, the reality
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is m uch different. M ost products are created and delivered by a network o f multiple suppliers, 
manufacturers, shippers, distributors, and retailers. Consequently, “a multilevel web o f  suppli­
ers, m anufacturers, and service organizations, their facilities, and activities involved in the 
value adding transformation o f  raw materials, parts, and supplies into goods and deliver to 
fin al customers” may be a better description o f  a m anufacturing supply chain. However, because 
the term supply chain has been accepted and widely used by the industry and academia, we will 
continue to use it in the rest o f this book.

Supply chain management as a field o f study and practice can be considered as an outgrowth or 
expansion o f logistics management. To a certain extent this is true; some o f its tools and tech­
niques are borrowed from logistics management, some firom operations management and oper­
ations research. Logistics as a function has its origin in the m ilitary as the following definition 
indicates;

The aspect o f military science dealing with the procurement, maintenance, and trans­
portation o f  m ilitary materiel, facilities, and personnel.^

In the civilian world logistics can be defined as

The process o f planning, im plementing, and controlling procedures for the efficient and 
effective transportation and storage o f  goods including services, and related inform a­
tion from the point o f origin to the point o f consumption for the purpose o f conform ­
ing to customer requirements. This definition includes inbound, outbound, internal, 
and external movements.^

The mission o f logistics is to get the right goods or services to the right place, at the 
right tim e, and in the desired condition, while making the greatest contribution to the 
firm.4

Logistics management activities typically include inbound and outbound transportation man­
agement, fleet management, warehousing, materials, handling, order fulfillment, logistics net­
work design, inventory management, supply/demand planning, and management o f third-party 
logistics services providers.

The CouncU o f Supply Chain Management Professionals (CSCM P) defines logistics manage­
ment as one o f the functions o f supply chain management. It is clear that logistics plays an 
im portant role in both supply chain and in the economy o f  any country. Some supply chain pro­
fessionals consider logistics in a m uch broader sense to overlap or even include many o f  the 
operations management responsibilities. (See the sidebar, “The Im portance o f  Logistics.”)

However, supply chain management is broader in scope and takes a more strategic approach to 
supply chain operations including the traditional logistics activities. Furthermore, supply chain 
management aims to optimize the flow o f goods and information not only for one organization, 
but also for the entire chain; therefore, it takes a systems approach to the management o f  supply 
chain activities.
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Supply Chain Management in Manufacturing

Supply Chain Management encompasses the planning and management o f all activities 
involved in sourcing and procurement, conversion, and all logistics management activi­
ties. Importantly, it also includes coordination and collaboration with channel partners, 
which can be suppliers, intermediaries, third-party service providers, and customers. In 
essence, supply chain management integrates supply and demand management within 
and across companies. Supply Chain Management is an integrating function with pri­
mary responsibihty for hnking m ajor business functions and business processes within 
and across companies into a cohesive and high-performing business model. It includes 
all o f the logistics management activities noted above, as well as manufacturing opera­
tions, and it drives coordination o f processes and activities with and across marketing, 
sales, product design, finance and information technology.^

Although it is not a widely embraced idea, some supply chain practitioners and academicians 
believe that the competition in the twenty-first century will not be company versus company, but 
rather supply chain versus supply chain.® Research has indicated that this may be true only to a 
very limited extent.^ Even if  it does not reflect the reality completely, the idea elevates the impor­
tance o f  supply chain management and the challenges it faces to a new level.

The Importance Of Logistics
Principle #1: Logistics plays a key role in supply chain management.

Supply chain m anagem ent involves three m ajo r activities: sourcing, transfor­
m ation, and logistics. Sourcing finds the raw m aterials, parts, and supplies to 
make goods or locates the equipm ent. Transform ation converts m aterials into 
the correct form , and logistics m oves and stores the goods fi-om the point o f  
origin to  the poin t o f  use, sale, or service delivery.

Principle #2: Logistics benefits society.

Logistics benefits society in three m ajor ways:

■ It m akes goods and services available to  businesses, not-for-profit organi­
zations, governm ents, and consum ers.

■ It influences the price o f  goods and services. A  well designed and operat­
ed logistics system is essential for m aking goods available at low  cost.

■ It helps a society respond to the needs o f  its citizens, whether in  daily living- 
by raising the standard o f living, or in emergencies when the need for food, 
medical care, and shelter becomes acute.
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Principle #3: Logistics is pervasive.

Logistics affects every aspect o f  business. Businesses use logistics to  reach their 
custom ers and deliver goods and services. M anufacturers need parts and sup­
plies for production  and assem bly; retailers need goods to  sell; services need 
equipm ent and supplies. Even not-for-p ro fit organizations m ust reach their 
clients w ith goods and services.

Principle #4: Logistics contributes to a company’s revenues and growth.

Logistics positively affects a com pany’s return  on  investm ent (R O I). Logistics 
constitutes a substantial part o f  costs in m any industries. Using good logistics 
practices provides better custom er service and potentially lowers costs, thereby 
raising profits.

Principle #5: Logistics plays a key role in marketing strategy.

Logistics can be the focal poin t o f  a m arketing strategy. I t  can play an im por­
tant role in supporting strategies based o n  price, product developm ent, service 
or prom otion. Incorporating logistics in to  m arketing strategies can help them  
create a com petitive advantage.

Principle #6: Logistics activities affect one another and other functions of 
marketing.

Logistics is n ot one activity b u t a com bin ation  o f  activities that affect one 
another and all functions o f  m arketing. W hen a com pany p rom otes a product, 
logistics activities ensure that it  is available to  consum ers. D ecisions on  produc­
tio n  scheduling and inventory levels influence transportation.

Principle #7: Logistics fulfills the promises made by other facets of marketing.

M arketing often makes promises to customers about performance, availability, and 
price. Logistics plays a m ajor role in keeping those promises and satisfjdng cus­
tomers by placing goods where advertising and other forms o f prom otion say they 
will be, and by giving customers access to the benefits derived from the product.

Source; Adapted from Council of Supply Chain Management Professionals—CSCMP Toolbox.

Challenges for Manufacturing Supply Chain Managers
Supply chain managers face significant challenges in their jobs. Some o f the m ost com m on chal­
lenges are as foUows:

Uncertainty— This is probably the m ost serious challenge and implies risk. There are several 
kinds of uncertainty and associated risks. First is the uncertainty o f demand; for m ost products
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demand fluctuates throughout the year. Not having enough supply o f a product has the risk of 
losing profits and some customers forever. Probably the best way to meet this challenge is to have 
accurate demand information from downstream supply chain members, such as point o f sale 
(POS) information from retailers. This requires close cooperation among the supply chain m em­
bers. When actual demand information is not available, manufacturers and supphers may base 
their forecasts on the magnitude o f the orders from their customers. Shght fluctuations in order 
quantities may be misinterpreted as a surge or decline in long-term demand. Consequently, the 
supply chain member receiving the order from downstream places an even larger order to its 
supplier. This type o f behavior may be repeated along the supply chain, thereby causing much 
larger fluctuations in the orders to upstream members, creating the bullwhip effect.*

Absence o f actual demand information makes capacity and production planning difficult. 
Without this information supply chain managers have to rely on forecasting and inventories. It 
is well known that there is no perfect forecasting technique and forecasts almost always have 
errors. One reason inventories are held is to meet demand when demand exceeds forecasts and 
production capacity. The downside o f this measure is that holding inventories involves signifi­
cant costs; hence, there is a trade-off managers have to deal with. For manufacturing firms 
increasing capacity to meet demand in the short run may be possible with overtime if  employees 
agree to work overtime. Also, manufacturing firms may use a subcontractor to produce the item 
to supplement the existing supply. The disadvantage o f this practice is that if  the item is propri­
etary, the manufacturer must reveal some trade secrets to the subcontractor; naturally, this is not 
advisable from competitiveness considerations. Another possible practice to meet demand when 
it exceeds supply is backordering, or backlogging; that is, meeting current demand from future 
production. For this to be a viable option, customers must be willing to wait.

A second type o f uncertainty is supply uncertainty. Even when a company has a reliable supph- 
er, unforeseen events, such as an earthquake, tsunami, flood, or a fire in a supplier’s plant may 
create havoc in a supply chain. A company using a single supplier runs this type o f risk. Many 
firms have tried to address this trade-off' by using only a limited number o f suppliers on a glob­
al basis for any particular item or part. Using multiple suppliers has its disadvantage that suppli­
ers will not enjoy economies o f scale; consequently, the cost will be higher than if  a single 
supplier provided the item.

The most effective way to deal with these two uncertainties is to have a centralized information 
system. Other uncertainties originate from economic fluctuations, such as changes in prices of 
raw materials, oil, services such as transportation, and currency fluctuations.

Com plexity o f supply chains is caused by two factors. The first is the globalization o f business; 
there are few m ajor companies in developed countries that are completely domestic in terms of 
their suppliers and customers; basically, almost every company has some global connection. This 
means that companies have global as well as domestic suppliers, customers, and competitors.

Another source o f complexity is the sheer number o f supply chain members. For example, air­
craft manufacturer Boeing has approximately 1,200 first-tier suppliers supplying parts directly to
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the manufacturer from 5,400 factories in 40 countries.^ The advantages o f  specialization and 
economies o f  scale increased the practice o f  outsourcing and hence the number o f  suppliers a 
company has; this number is increased even m ore when a company uses multiple suppliers for 

the same item.

A third source is the fact that m ost companies have several customers with different supply 
chains o f their own and different requirements. Finally, a company usually has several supply 
chains, which serves as a multiplier o f the complexity originating from the first three sources. 
The simple reason that a company usually has several different supply chains is that different 
products may require different types o f supply chains. For example, innovative products require 
responsive supply chains, whereas functional (that is, com modity type) products require efficient 
supply chains. 10

Coordination/cooperation— The principle o f synergy imphes that a supply chain that operates 
as a whole will be m ore effective and efficient than individual members making decisions to opti­
mize their own operations. It also means that the total profit generated will be m ore than the 
sum o f the profits members make acting on their ovm.^l Obviously, this requires close coordi­
nation o f the activities o f the entire supply chain, which requires close cooperation among them. 
The m ost im portant requirement is sharing o f actual demand information, forecasts, and pro­
duction plans, and plans for special initiatives such as prom otional campaigns. I f  it can be estab­
lished, a centralized information system as previously m entioned would be an effective way to 

coordination and cooperation.

Alignm ent o f goals and incentives— The m ost effective way to achieve coordination and coop­
eration is when supply chain members focus on increasing the surplus for the entire supply chain 
rather than increasing their individual profits. This, o f course, should be accompanied with a fair 
distribution o f risks and profits among the members. Given the traditional focus o f  firms on 
optimizing their own operations, achieving this is a great challenge for all supply chain m an­
agers. Also, supplying the right quality and quantity o f  material when they are needed and 
where they are needed is extremely im portant for all members o f the supply chain. The smooth 
operation of the supply chain largely depends on this requirement, and that requires close coor­
dination and cooperation among the members.

Other challenges include sourcing, suppUer relationships, customer relationships, and setting up 
and operating distribution networks, all o f which play im portant roles in determining the suc­
cess o f supply chain operations. A 2010 McKinsey & Company Global Survey o f 639 executives 
on challenges for supply chains found that the top three challenges are rising pressure from glob­
al com petition, consum er expectations, and increasingly com plex patterns o f custom er 
demand.

9.4 Supply Chains in Services and Their Characteristics
It should be remembered that service organizations exhibit great variety in terms o f nature, char­
acter, size, and the services they offer. First, recall that service organizations may be private or
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public; they may be for profit or nonprofit (or not-for-profit). Public service organizations exist 
at local, state, or federal level; they are all nonprofit service organizations. On the other hand, 
there are many nonprofits that are not public organizations, such as hospitals owned by charities. 
Consequently, the following discussion about service supply chains does not necessarily apply to 
all service organizations; some o f the organizations relevant to the discussion will be made clear 
with examples.

The m ost im portant characteristic o f service supply chains is what flows through them: cus­
tomer, custom er’s possession, customer’s data/information, funds, and supplies. This is also the 
most im portant difference between service and manufacturing supply chains. As discussed earii- 
er, raw materials, com ponent parts (for example, outputs o f other manufacturers), supphes (for 
example, lubricants, coolants, packaging material, and RFID tags), information, returns, and 
funds constitute main flows in a manufacturing supply chain.

Recall the general model, presented earlier, o f an organization as a value adding transformation 
process. A manufacturing firm mainly performs physical transformations on materials; in other 
words, value adding transformation processes are apphed to inanimate objects. A service organ­
ization may perform one or more of the five types o f transformations; physical, psychological, 
intellectual, locational, and informational. The recipient o f the service may be the customer (that 
is, customer’s body, mind, or both), customer’s possession (that is, car, house, pet, and funds), or 
custom er’s data/information. In any case it is the customer who ultimately receives the benefit of 
the service. Depending on the service, it may be more appropriate to use terms such as client, 
patient, passenger, student, m em ber, subscriber, and so on instead o f custom er. However, the 
word customer will be used when distinction is not critical. It should also be emphasized that in 
some cases the customer is not a person but another organization; an example is an airline 
receiving severe weather and hurricane reports from the National Oceanic and Atmospheric 
Administration (NOAA).

Next, we discuss how service supply chains differ from manufacturing supply chains depending 
on the recipient o f service.

Service Recipient: Customer
In some services the custom er’s body is the recipient o f the service. For example, consider a 
patient who is scheduled to have an operation in a hospital. The patient arrives at the hospital, 
goes to the admissions office, fills out required forms, and in general provides all the required 
information such as her name, address, date o f birth. Social Security number, name o f the insur­
ance carrier, medical h istory medications she is using, and allergies. The patient’s information 
becomes one o f the flows in the hospital’s supply chain. Then the patient will probably be seen 
by a nurse for other preadmission procedures (for example, checking blood pressure and taking 
the patient’s pulse and temperature), and there may also be some tests. When these procedures 
are completed, she’ll be admitted. I f  the surgery is scheduled for the same day, the patient will be 
prepared for the surgery, and she will be moved to the operating room. In the operating room
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services o f  a surgeon, anesthesiologist, and nurses will be needed to perform  surgical processes, 
and surgical supplies will be the part o f the supphes o f  the hospital’s supply chain. After the sur­
gery, the patient will be moved to a recovery room  if  further hospitalization is not required. 
W hen ready, the patient will be discharged with post-operation instructions. In a few days paper­
work and a bill will be prepared and sent to the patient and/or to the insurance com pany When 
the patient or the insurance company pays the bill, funds will flow upstream to the surgeon, 
anesthesiologist, hospital, and hospital’s suppliers (see Exhibit 9 -3).

Exhibit 9-3 A Surgical Patient in H ospital Supply Chain

In this example physical and informational transform ations were performed. Assuming that the 
operation was a success, it is natural to expect that a psychological transform ation also took place 
and that the patient’s mood has been transformed; she is now happier because she has regained 
her health.

This is an extremely simplified example o f processes for surgery in a hospital. However, it 
demonstrates how starkly different a service supply chain may work compared to a m anufactur­
ing supply chain. In this example the patient’s body, her information, hospital and surgical sup­
plies, billing information, and funds were the main flows through the supply chain.

This example shows how customer plays a trip le role in some services: First, the patient was the 
supplier; second, the patient’s body was, to use a m anufacturing term, the m aterial supplied; and 
third, the patient was the recipient, or beneficiary, o f the service, and therefore was the custom er.

In a manufacturing supply chain, the customer is the last link. That is also true for some service 
supply chains. For example, someone purchasing a movie DVD, a book, or downloading soft­
ware is the last link for these services. However, in m ost service supply chains the customer is the 
first and the last link. In a manufacturing supply chain, the customer demand starts the entire 
process from downstream; the custom er buys something from a retailer, the retailer orders the
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good from a wholesaler to replace the sold one, the wholesaler from a distributor, the distributor 
from a manufacturer, and the manufacturer orders supplies from its supphers. In a service sup­
ply chain, the customer initiates the process as a suppher o f his body, possession, or information 
for a service from upstream and receives the service as the last member of the chain downstream.

The triple role a customer plays in some service supply chains creates significant challenges for 
managers. The m ost important challenges are related to the customer’s safety and psychology. In 
a manufacturing supply chain, if material is damaged or incorrectly processed, it may have to be 
discarded or reworked, and the company incurs the cost o f poor quality. Usually there will be no 
other consequences. I f  a customer is harmed physically or psychologically in a service process, 
there are serious consequences. First, there is an im phcit contract between a customer and the 
service organization that the organization is to ensure the safety and well-being o f its customers 
while in service. Violation o f this contract has legal and ethical consequences. Bodily and/or psy­
chological harm a customer suffers because o f the service almost certainly trigger a lawsuit 
against the organization. I f  the incident becomes public, reputation o f the organization will suf­
fer, and the organization will m ost hkely lose customers and profits. Hence, it is clear that phys­
ical and psychological safety and well-being o f customers should be the utmost concern in 
service supply chains.

O f course, the seriousness o f  the risk o f harm to customers is not the same for all services. The 
risk is inherent for services in which customer’s body and/or mind are the recipients o f service; 
in general healthcare providers, airhnes, cruise lines, and restaurants are some examples o f serv­
ice organizations that should be aware of this risk. For some other services during which the cus­
tomer is present but his mind is the recipient o f the service, bodily harm from the service is not 
likely, but his psychology could be the issue. For example, an airUne passenger’s psychology and 
com fort will suffer if the airplane sits on the tarmac for hours in the heat o f the summer; conse­
quently, complaints and lawsuits about the service may ensue. Other examples o f services in 
which psychological damage may occur include psychiatric or counseling services, movie in a 
theater, theatrical production, or an educational institution.

Managers o f service organizations should consider all possible risks, take preventive measures, 
and develop plans to remedy the situation as quickly as possible, including alternatives to con­
tinue the service and compensation for customers’ sufferings.'4

Service Recipient: Customers Possessions
Many services exist to provide services for custom er’s possessions, such as a car, house, pet, pack­
age, and funds. In these cases the customer is again the initiator and supplier to the service sup­
ply chain; and because she is the beneficiary o f the service, she is also the custom er. Then the 
customer assumes a dual role when her possession is serviced. In addition to supplies needed to 
perform the necessary service, the custom er’s possession and information are now the main 
flows in the supply chain. W hen payment is made funds will flow from the customer to the serv­
ice organization and its supphers.
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After the customer explains the service needed, usually he leaves the service facility and entrusts 
his possession to the service organization. In a m anufacturing supply chain, the material that 
flows through it is usually owned by the company that is processing it, until it is transferred to 
the next company in the chain. Then that company assumes possession and ownership of 
the material, and so on. In  a service supply chain, the service organization does not assume own­
ership o f the material (that is, the custom er’s possession) but only the guardianship o f it while it 
is in the organization. Just like in the case o f  the custom er’s body, the service organization is 
legally and ethically responsible to make sure that the custom er’s possession is not harmed or 

damaged.

The two cases discussed separately so far, that is, the custom er’s body being the recipient and the 
customer’s possession being the recipient o f service, may occur together in services such as air 
travel, cruise vacation, hospitality services, and car rental. The issues and principles discussed for 
the two cases are valid when both are in service together.

One type o f customer possession is fiinds, or money. Financial organizations, such as banks, 
investment banks, and m utual funds, are involved in managing customers’ funds, such as 401(k), 
IRA, or other types o f investments. Consider a mutual fund customer. After a custom er fills out 
a form  with the required information, she sends a check to a mutual funds company, or makes 
an electronic funds transfer, and buys shares in a mutual fund o f her choice. The rest o f the 
process is fairly straightforward; the company invests the m oney and sends her periodic state­
m ents about the performance o f the investment and charges a service fee. There is usually no 
need for a face-to-face meeting between the custom er and the company; interactions between 
them  are usually through mail, e-mail, or telephone. In this case the m ajor flows through the 
supply chain are funds and inform ation; they flow both ways. The supply chain may be simple 
but the risks are not. As well known, there are no guarantees in investing. Investors may lose part 
or all o f their investments due to bad decisions o f financial managers, or worse, due to fraud as 
many scandals and ponzi schemes that rocked the financial world as recent years have shown. 
However, the service provider again has the responsibility to manage the custom er’s m oney with 
her best interests in mind.

Service Recipient: The Customers Data/Information

Some service organizations transform  the custom er’s data into useful information and informa­
tion into reports. Some examples are public accounting firms, credit card companies, Internal 
Revenue Service, insurance companies. Social Security Administration, and Medicare. Even as 
this small set o f examples may indicate, service organizations in this category exhibit great vari­
ety in their objectives and services they provide. As an example consider a public accounting 
firm.

Pubhc accounting firms provide certified public accounting (CPA) services, for which they col­
lect, maintain, and review their client’s financial data and prepare financial statements. They also 
prepare and submit tax returns. Other services they may provide are auditing and consulting
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services. Their clients may be individuals or companies. The m ost im portant flow in this service 
supply chain is the client’s data, and the cHent is the suppher o f data. The data will be trans­
formed into information by the pubhc accounting firm in the form o f  financial statements, tax 
returns, or consulting reports. Again, the company has the responsibihty to safeguard and pro­
tect the client’s data. The client will receive this service output as the last link in the supply chain 
and start a fund flow to upstream for the payment o f the services received. Although a public 
accounting firm may have many other suppliers (for example, legal counseling, office supplies, 
janitorial services, and security services) the m ost im portant suppher is the client, and the sup­
ply chain is simple: The client as the supplier-pubhc accounting firm as the service provider- 
client as the customer; as a result the chent plays a dual role.

9.5 Some Other Characteristics of Service Supply Chains
When customers are present in some service systems, they may be required to perform some 
tasks, such as self-checkouts in supermarkets and other stores and self-check in at a kiosk at some 
airports. This imphes customers become suppliers o f part o f the labor required for the service. If 
tasks required o f customers are complicated, or customers are not already famihar with them, 
customer involvement may create a risk o f frustrating and ahenating customers. In these systems 
the customer performed tasks must be kept simple, accompanied with clear, relevant informa­
tion, and free o f inherent dangers to customers or their possessions.

Network design and the number and location o f  facilities, such as plants, warehouses, and distri­
bution centers, are im portant decisions in manufacturing supply chains. For example, increasing 
the number o f warehouses and locating them closer to retail stores or population centers increas­
es the responsiveness o f the supply chain but increases inbound transportation costs. It also 
increases the costs o f warehousing operational costs due to loss o f economies of scale. Operating 
from a few warehouses will reduce inbound transportation costs but increase outbound trans­
portation costs, and reduce responsiveness; hence, there is a trade-off.

In general, for some service supply chains this trade-off does not exist. Service facilities have to 
be easily accessible to potential customers; service organizations have no choice but to locate 
their facilities close to their customers. For example, service organizations such as banks, hospi­
tals, fast food restaurants, firehouses, emergency response teams, and post offices are located 
where people traffic is high. Another example is The UPS Store that provides shipping services 
mainly for individuals and small businesses; for easy access UPS Store has more than 4,300 inde­
pendently owned locations in the United States, Puerto Rico and the U.S. Virgin Islands.

However, for some services locating facilities close to population centers is not an issue; these are 
services such as insurance companies, brokerage services, investment companies, mail order 
businesses (for example, Amazon.com) because they do not need to meet customers face to face 
to provide their services. Also, many public service organizations do not need to have facilities 
where customers can visit. Some examples include the National Highway Traffic Safety 
Administration, Federal Aviation Administration, Centers for Disease Control and Prevention,
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and Internal Revenue Service. M ost o f  the services o f these organizations can be obtained over 

the Internet, over the telephone, or by mail.

Manufacturing supply chains have many suppliers; however, the number o f  suppliers is finite. 
Actually, in recent years manufacturers have been trying to reduce the number o f suppliers so 
that they can have long-term  relationships, or partnerships, with their suppliers and thereby help 
them achieve economies o f  scale by giving them a larger share o f  their business. W ith few sup- 
pUers, they can also help suppliers im prove the quality o f material they supply by providing tech­
nical help. In previous sections it was emphasized that for some service organizations the m ajor 
suppUer is the customer. Unless the service requires a long-term  and continuous relationship 
with customers, such as car, home, or health insurance, or telephone service, a service organiza­
tion does not know who these people are until they become their customers. Consequendy, a 
service organization has, at least theoretically, an infinite number o f potential suppliers.

Unless a service organization is large and has extensive operations, it is not likely to appoint a 
supply chain manager. However, whatever their title may be, service organizations have m an­
agers in charge o f supply chain-related tasks. As discussed m previous sections, the m ost im por­
tant suppher for a service organization is the customer; hence a manager in charge o f marketing 
the services o f the organization could be considered to be in suppUer relationships.

A service organization may have other suppliers. Companies that supply m aterial to a service 
organization form  the second group o f suppliers, however, they are not necessarily unim portant; 
some supply critical material. The variety o f material supplied to sendee organizations is almost 
infinite: it can range from  office supplies, such as pens, pencils, paper, and ink for printers, to 
fuel, meals, and replacement parts for airlines, medical and surgical equipment, pharmaceuticals, 
chemicals, meals, and blood for hospitals.

9.6 Challenges for Service Supply Chain Managers
Challenges for manufacturing supply chain managers were discussed in section 9.3: imcertainty, 
complexity, coordination/cooperation, and alignment o f goals and incentives. Uncertainty is the 
biggest challenge also for m ost service organizations. The last three may exist for some service 

supply chains but not all.

U ncertainty of demand is due to the variabihty o f demand. There may be many factors that cre­
ate variability: seasons, weather, special events, news, and state o f  the economy to m ention a few. 
For example, a snowstorm is likely to keep shoppers at hom e and instead shop online; this will 
decrease demand for retailers in the area but may cause a surge o f  demand for some online m er­
chants. A college football game is likely to create a huge demand for rooms at hotels in and 
around the town where the game is played, albeit for a day or two. Some o f the events that cause 
a spike in demand for some services can be known and can be prepared for, such as high demand 
for air travel during holidays, or a big convention coming to town. Others, however, may occur 
suddenly and unexpectedly, and responding to them could be quite a challenge for services. For 
these events service organizations may develop contingency plans.

1 7 6  SERVICE MANAGEMENT



In addition to these, demand for services may also have random variation or a seasonal pattern. 
Using historical data and forecasting techniques (Chapter 15, “Forecasting Demand for 
Services”) a service organization may successfully handle uncertainty due to these two factors.

In discussing the challenge o f  uncertainty for manufacturing supply chains, several possible 
remedies were mentioned: holding inventory, overtime, subcontracting, and backordering. For 
most services, these remedies do not exist. As discussed in Chapter 2, “The Nature o f Services 
and Service Encounters,” m ost services are perishable; they cannot be inventoried. Overtim e can­
not increase the capacity o f m ost services; a restaurant may temporarily extend its hours to meet 
additional demand, but asking employees to work overtim e will not increase a hotel’s capacity to 
accept additional guests. Finally, subcontracting and backordering are just not possible for most 
services.

Uncertainty o f supply also exists for service organizations, and some may be critical for service 
operations. For example, uncertainty in blood supply could create a m ajor challenge for a hospi­
tal; uncertainty o f supply o f vaccine for a disease could be a m ajor problem for heahhcare organ­
izations and may cost lives. In general, supplier uncertainty should be handled following good 
practices developed for manufacturing supply chains.

Com plexity may be a challenge for large service organizations that have many facilities and glob­
al operations. This is because they usually have to obtain supplies from the countries in which 
they operate, which may be due to the host country’s laws and regulations or for economic and 
practical reasons. For example, airhnes that have international routes have to rely on local sup­
pliers in countries they fly for fuel, ground operations, meals, cleaning services, and hospitality 
services for their crews. Other examples are pharmaceutical firms that have research labs, pro­
duction facilities, and sales and marketing operations around the world; banks that have bank­
ing and other financial operations in other countries; and insurance companies that operate on 
a global scale.

There is another group o f service organizations that face a different kind of complexity chal­
lenge. Public organizations at federal, state, and local level face complexity in obtaining supplies 
due to their nature: They are public organizations. Because they are financed by tax money, basi­
cally everything they do is subject to scrutiny by news organizations, politicians, and public in 
general. Almost all their activities, including choosing suppliers and purchasing supplies, are 
governed by laws and regulations. Consequently, pubhc administrators in charge o f purchasing 
supplies have to follow the laws and regulations and also deal with all the issues manufacturing 
supply managers deal with.

Coordination/Cooperation
Coordination and cooperation between a service organization and its suppliers, other than cus­
tomers (acting as suppliers), could be critical when the availability o f supphes, their quality, or 
timing o f delivery negatively affects service efforts. For example, lack o f supplies, or delay in their 
delivery, could cripple disaster aid and recovery efforts o f service organizations'® such as Federal
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Emergency M anagement Agency (FEM A) as was observed in the aftermath o f hurricane Katrina 

in 2005.

A lignm ent o f  goals and incentives— SuppHers to manufacturers have an interest and incentive 
in the final product s success in the market place; if  die product sells well, that will m ost likely 
lead to more orders from the m anufacturer, more business, and m ore profit to the supplier. If  the 
product fails in the market place, the supplier is likely to lose business firom the manufacturer 
and profits. I f  the failure o f the product is due to poor quality o f what the supplier sold to the 
manufacturer, it could certainly end the business relationship between them, not to m ention the 
destruction o f the reputation o f the supplier. The benefits o f working together toward a com mon 
goal by a supplier and its customer apply to the entire supply chain, and when their goals and 

incentives are aligned, they all benefit.

Interestingly, this type o f synergistic relationship does not exist in m ost service supply chains. 
The simple reason is that in m ost cases the materials supplied by suppliers do not become part 
o f the final product: the service, which is not a physical item. It should be clear that the quality 
and quantity o f supplies, and when and where they are delivered, could play a significant role in 
the performance o f a service. But as long as the service is delivered without any problems, cus­
tomers would not know, or care, about supplies, the brand, or the supplier. Even if  a failure 
occurs in the delivery o f a service due to a material, customers would hold the service organiza­
tion responsible.

9.7 Summary
This chapter presented a brief description o f m anufacturing supply chains and then focused on 
supply chains o f service organizations. First, definitions o f manufacturing supply chains from 
various academic and professional sources were given. Then a general model o f an organization 
was presented as a transform ation process in which inputs are transformed into goods, services, 
and environmental impacts. Five types o f transform ations were identified: physical, locational, 
psychological, intellectual, and informational transform ation. M anufacturing performs, almost 
exclusively, physical transformations, whereas services perform all five.

Raw materials, com ponent parts, supplies, information, and funds are the main flows through a 
manufacturing supply chain. Uncertainty, complexity, coordination/cooperation, and alignment 
o f goals and incentives were identified as the m ajor challenges for manufacturing supply chain 
managers. It has been emphasized that when supply chain members have their goals and incen­
tives aligned, and they cooperate and coordinate their activities, the resulting profits to the sup­
ply chain will be more than the total o f profits when each m em ber optim izes its own operations.

Service supply chains and their characteristics were reviewed with respect to the recipient o f 
service: customer (the custom er’s body, or mind, or both), custom er’s possession, custom er’s 
information. It was emphasized that in all three cases a customer is the supplier to the service 
supply chain. W hen the custom er’s body is in service, she plays a triple role; she is the suppher.
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the material, and the customer. When the customer’s possession or data is the recipient, the cus­
tomer plays a dual role: supplier and the customer. In addition to these discussions, some other 
significant characteristics o f service supply chains were also reviewed.

Finally, against this background, challenges facing managers o f service organizations were 
reviewed; uncertainty, complexity, coordination/cooperation, and ahgnment of goals and incen­
tives. These are the same challenges manufacturing supply chain managers face, but in services 
their nature is different. Uncertainty exists for almost all service organizations and generally 
originates from demand variation. The other three challenges usually exist for large-scale service 
organizations with many facilities around the country or around the world. They may also exist 
when supplies play a critical role in the service.
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10
LOCATING FACILITIES AND 
DESIGNING THEIR LAYOUT

10.1 Introduction
One o f the most im portant long-term revenue decisions a service organization makes is where to 
locate its operation. This decision follows the design o f the service and service delivery systems 
(the topic o f Chapter 8, “Design and Development o f Services and Service Delivery Systems”) 
and consists o f two parts: finding a location and then finding a site within it for the service deliv­
ery system. After the location and site have been selected, the facility layout must be designed. 
The layout problem involves finding the best arrangement o f the physical components o f the 
service system possible within the time, cost, and technology constraints o f the situation. 
Attention in this chapter first focuses on the location options available and then turns to facility 
layout.

Service organizations may have to make location decisions for various reasons. Offering service 
at new locations may be part o f a growth strategy the organization is pursuing. Another reason 
may be increased demand; the current service facihty may be unable to meet the additional 
demand; hence a new facility or expansion may be needed. O f course, the opposite may also be 
true. That is, demand at one location may fall below the level at which the service organization 
can survive; hence a new location with sufficient demand may be needed. When a service organ­
ization faces a location decision, there are basically three options:

1. Enlarge an existing facility at the present site.

2. Close the present facility and construct one or more new ones on new sites.

3. Open a new site or sites.

Location selection is a macrodecision involving which countries, regions within a country, and 
communities (within a region, county, or city) are appropriate for locating the service units. Site 
selection is a microdecision as to the specific piece o f  property (or properties) on which to estab­
lish the service. This chapter first examines the location selection decision by describing the 
effect o f the following:
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■ The business profile

■ Dom inant location factors

■ General selection criteria

■ Com m on mistakes made in selection

■ Mxiltiple locations

A variety o f quantitative methods for evaluating locations, ranging from simple factor weighting 
to complex m athematical models, are examined. Designing the layout o f service facilities will be 
discussed in the second half o f  this chapter.

10.2 Location Selection
Location and site selection is a strategic decision because it is usually a decision that will have 
long-term  effects on costs, demand, and profitability. Because location is such a significant cost 
driver, the consulting firm McKinsey beUeves “location ultimately has the power to make (or 
break) a company’s business strategy.”' Also, after a location is selected and a facility is built, the 
investment is basically a stmk cost. This is because if  the chosen location turns out to be a m is­
take, selling the facility to another company m ay not be possible because it was not a good loca­
tion for a business. Location and site selection is a particularly im portant decision for service 
organizations because m ost services are produced and consumed simultaneously. Also, most 
services require the custom er’s presence. These characteristics o f services make service location 
an extremely im portant factor in consumers’ buying decisions. Service organizations have no 
choice but to make their faciUties accessible to as large a custom er group as possible.

Business Profile
Before considering alternative locations (and sites), a business profile should be prepared. The 
profile describes the nature o f the business and the needs o f the business in terms o f location and 
site. It also includes an analysis o f the dominant location factors presented in the next section. A 
comparison is then made o f the profile versus the firm’s strategic plan, as shown by the model in 
Exhibit 10-1. The overall strategy o f the organization should serve as the guiding principle and 
firamework for locating any business.
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Exhibit 10-1 Location and Site Selection Evaluation

Dominant Location Factors
The selection o f location and site for a service obviously depends on a number o f factors and 
trade-offs among benefits and costs. However, there may be a particular factor that dominates 
the selection process and limits the number o f feasible locations to be evaluated. FoUowring are 
nine dominant factors relating to location and site selection.

1. Customer-based— If  convenience o f location determines where a customer shops, 
banks, or dines, the service is said to be customer-based. Hence, the service should be 
located in close proximity to its customers. Retail stores, healthcare, and other personal 
services, theaters, branches o f banks, and restaurants are examples o f organizations with 
customer-based locations.

2. Cost-based— M ost specialty shops, wholesalers, and clerical services find that operating 
cost is their dominant location factor.
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3. C om petitor-based— Some businesses prefer to locate near their com petition to 
observe, share resources, and draw customers from  a distance. For example, in m anu­
facturing, there are garment districts, furniture towns, and textile areas. Similarly, in 
services you see clusters o f  car dealerships, antique shops, and fast-food restaurants.

4. Support systems— Many companies locate in areas in which support systems are avail­
able. For example, a hotel may locate near a university medical research center. A bul- 
Hon firm may locate in a city with good police protection. For Disney World, location at 
a site with good airline and road support systems, as well as a good electric utility serv­
ice, was essential.

5. Geographic or environm ental factors— Ocean resorts, ski resorts, and outdoor health 
ranches or spas illustrate geographic or environmental constraints on location.

6. Business clim ate— W hen a service business has only m inor constraints on its location, 
the business climate o f a state or city may provide the m ajor factor in site location. 
Insurance companies, private educational institutions, and gaming resorts are likely to 
fall in this category.

7. C om m unication-based— Financial services usually require rapid com munication with 
other companies and perhaps even with governments throughout the world. This is one 
of the reasons that large banks locate in large, highly developed cities with excellent 
communications. Further, as the Internet and telecom munication systems continue to 
replace transportation o f documents by mail, this factor will become m ore important.

8. Transportation-based— M ail-order businesses and private express delivery services 
tend to make location decisions based on entry to a good transportation network.

9. Personal desires o f the CEO— Despite the preceding factors, many companies have 
moved their headquarters based on the desire o f the president or CEO.

General Criteria for Location Selection

In addition to dominant location factors, there are many other general criteria that should be 
considered in selecting a location, such as labor availability/cost, climate/weather, and state taxes 
(see Exhibit 10-2). Many o f the items hsted apply regardless o f the type o f service business. In 
making comparisons among locations, it is well to group the criteria according to the following:
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1. Subjective Criteria

a. Quantifiable (for example, management’s estimate o f risk)

b. Nonquantifiabie (for example, acceptance by the community, zoning, and legal 
factors)

2. Objective Criteria

a. Quantifiable (for example, cost o f construction)

b. Nonquantifiabie (for example, lower cost o f living)

Common Mistakes
Oversights and com mon mistakes in the location decision have been identified by various 
writers.^ Some o f these errors are

■ Failure to forecast trends— Too often, the long-range location decision is based on fac­
tors at the present time Wfithout regard to potentiaOy adverse changes or future oppor­
tunities. The growth o f the Sun Belt in the 1970s and the decay in the North Central 
states are examples.

■ Failure to develop a company profile— In this case, the company simply looks for a 
place to put a building rather than a place to enhance its business.

■ Paying too much attention to land costs— High land costs may accompany a highly 
desirable area. Also, they may indicate the possibility o f large growdi in value in case the 
company decides to move its business at some future time.

■ Failure to understand the costs o f moving people.

■ Allowing prejudices of executives to override what should be a business decision; loss of 
key people who do not favor the new location.

■ Failure to take into account the culture o f the workers at the location.

■ Paying too much attention to wage rates rather than productivity.

■ Failure to coordinate construction and moving with the ongoing operations o f the 
business.
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Exhibit 10-2 General Criteria for Location Selection

Labor availability and costs 

Labor history and culture 

Educational centers 

Recreational and cultural centers 

Electric power

Transportation and road networks 

Health and welfare system 

Climate and weather

Geography and environmental protection management 

State business climate and incentives 

State taxes 

Health care system

Suppliers and supporting service companies

Population and population trends

Com m unication systems

Preference of management

Cost o f living

Com m unity attitudes

Cost o f land and construction

Potential for expansion

Multilocations
Multilocation selection decisions differ in some im portant aspects from  single-location selection 
decisions. For example, a new com petitor to Club Med could lay out a plan for locations all over 
the world taking into account many factors. But when Club Med adds a new location, consider­
ation must be given to its present locations and the specific recreations offered at each. As anoth­
er example, suppose yet another com petitor to Federal Express were to start up. It may want to 
Hmit the first 50 locations o f its offices to a specified region o f the United States. Federal Express, 
on the other hand, must take into account present locations served throughout the United States
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to avoid overlapping and to provide synergy. Banking firms, resorts, TV  networks, motel chains, 
franchise services, and airlines all face the multilocation as well as the single-location problem.

10.3 Quantitative Methods for Location Selection
Quantitative techniques for location selection vary fi-om the simple to the complex. FoUovydng is 
an overview o f a few com mon methods,^ starting with factor weighting.

Factor Weighting
Factor weighting is a simple numerical method that has six steps:

1. Develop a list o f relevant factors.

2. Assign a weight to each factor to reflect its relative importance in the firm’s objectives.

3. Develop a scale for each factor (for example, 1 to 5, 1 to 10, or 1 to 100 points).

4. Have management score each location for each factor, using the scale in step 3.

5. Multiply the score times the weights for each factor, and total the score for each 
location.

6. Make a recommendation based on the maximum point score, considering the results o f 
qualitative approaches as well.

A simplified illustration is provided in Exhibit 10-3 for location of a new ski resort. The rating 
sheet in that exhibit provides a list o f not easily quantifiable factors that management has decid­
ed are important, their weights, and their ratings for three possible sites: California, Colorado, 
and New England. The factor-weighting analysis indicates that New England, with a total weight 
o f 147, is preferable to both the California and Colorado locations. By changing the weights 
slightly for those factors about which there is some doubt, the sensitivity o f the decision can be 
analyzed.
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Exhibit 10-3 Factor Weighting in Selection of Ski Resort Location

Location Scores Weighted Scores

Factor

Average
snowfaU/year

Weight

8

e California 

5

Colorado New
England

4 3

California

(8 )(5 )= 40

Colorado

(8){4) = 32

New
England

(8)(3) = 24

Topography 9 4 5 4 (9)(4) = 36 (9)(5) = 45 (9)(4) = 36

Size of
nearest market 7 3 2 5 (7)(3) = 21 (7)(2) = 14 (7)(5) = 35

Transportation 
to ski resort 5 4 4 5 (5)(4) = 20 (5)(4) = 20 (5)(5) = 25

Government
incentives 3 3 4 4 (3)(3) = 9 (3)(4)=  12 (3)(4) = 12

Number and 
size of 
competitors 3 2 5 5 m i.2) = 6. (3)(5) = 15 (3)(5) = 15

Totals 132 138 147

Factor scoring scale: 5 = excellent. 4 = good, 3 = fair, 2 = poor, 1 = unacceptable.

Center of Gravity Method

The center o f gravity m ethod is a m athematical technique used for finding a location for a single 
distribution center that services a number o f  retail stores. The method takes into account the 
location o f markets, the volume o f goods shipped to those markets, and shipping costs in find­
ing a best location for a distribution center.

By way o f an example, consider the case o f Barry’s Discount Departm ent Stores, a chain o f four 
large Target-type outlets.^ The firm’s store locations are in Chicago, Pittsburgh, New York, and 
Atlanta. They are currently being supplied out o f an old and inadequate warehouse in 
Pittsburgh, the site o f the chain’s first store. Data on demand rates at each outlet are shown in 
Exhibit 10-4.

Exhibit 10-4 Dem and at Barry’s D iscount Stores 

Store Location Number o f Containers Shipped per M onth

Chicago 2,000

Pittsburgh 1,000

New York 1,000

Atlanta 2,000
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The firm has decided to find some “central” location in which to build a new warehouse. Because 
the number o f containers shipped each month affects cost, distance alone should not be the prin­
cipal criterion. The center o f gravity method assumes that cost is directly proportional to both 
distance and volume shipped. The ideal location is that which minimizes the weighted distance 
between the warehouse and its retail outlets, where the distance is weighted by the number of 
containers shipped.

The first step in the center o f gravity method is to place the existing store locations on a coordi­
nate system, as shown in Exhibit 10-5. The origin o f the coordinate system and the scale used are 
arbitrary, just as long as the relative distances are correctly represented. This can be done easily 
by placing a grid over an ordinary map. The center o f gravity is determined by Formulas 10.1 
and 10.2. This location (66 .7 ,93 .3) is shown by the crosshair in Exhibit 10-5. By overlaying a U.S. 
map on this exhibit, we find that this location is near central Ohio. The firm may want to con­
sider Columbus, Ohio, or a nearby city as an appropriate location.

-

Where

= x-coordinate o f the center o f gravity

Cy = y-coordinate o f the center o f gravity

= x-coordinate o f location i

d.̂  = y-coordinate o f location i

W- = volume of goods moved to or fi-om location i 

For example, location 1 is Chicago, and from Exhibits 10-4 and 10-5, we have

30

120

W ,= 2,000
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North-South

I
New York (130, 130)

Chicago (30,120) Q

Q
Q  Pittsburgh (90, 110)

+
^  Center of gravity (66.7, 93.3)

Exhibit 10-5 Coordinate Locations o f Four Barry’s D epartm ent Stores

Q
Atlanta (60, 40)

( Arbitrary 
origin

Using the data in Exhibits 10-4 and 10-5 for each o f the other cities, in equations (10.1) and 
(10.2), we find

^ (30X2,000) + (90X1, OOP) + (130X1,000) + (60X2, OOP) 400, OOP
2,000 + 1,000-Hi, 000 -t-2,000 6,000

2,000 + 1,000 + 1,000 + 2,000 6,000

This location (66.7, 93.3) is shown by the crosshair in Exhibit 10-5. By overlaying a U.S. map on 
this exhibit, we find that this location is near central Ohio. The firm may well wish to consider 
Columbus, Ohio, or a nearby city as an appropriate location.

Warehouse Multisite Locations and Sizes

Bowman and Stewart developed a warehouse location model that can be readily adapted to a 
wholesaling service company that wants to set up warehouses to cover a regional area such as 
New England.^ Their technique answers the question o f how many square miles o f  area each 
warehouse should serve. The m ore warehouses in the system, the smaller is the area served by 
each and hence the smaller are the warehouses.
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Here are the economics o f the problem as analyzed by Bowman and Stewart. Warehousing costs 
per dollar o f goods handled tend to decrease with increasing volume (because costs o f supervi­
sion and other overhead are spread over more units and because labor can usually be used with 
a lower proportion o f idle tim e). They further reasoned that the distance traveled would be the 
main factor determining costs associated with the area and that this cost would tend to vary 
approximately with the square root o f the area. (Radius and diameter vary with the square root 
o f the area of a circle.)

The following terms for the model are defined:

C = Total cost per dollar o f goods distributed in warehouse region 

K = Sales density, in doUar volume o f goods per square mile handled by a warehouse 

A = Area in square miles served by warehouse

a = Cost, per dollars’ worth o f goods, which is not affected either by warehouse volume or 
area served (variable cost per dollar unit)

b = Fixed costs associated with warehouse operation

c = Costs that vary with the distance fi-om the warehouse

The total costs per dollar o f merchandise handled are

C = a + - ^  + c4A
K A  (10.3)

To minimize cost, take the first derivative o f C with respect to A, set it equal to 0, and solve for A. 
The following formula results:

(10.4)

Also deahng with warehouse location and sizing decisions, Effroymson and Ray developed a 
branch-and-bound algorithm,® whereas Atkins and Shriver tackled the problem through Hnear 
programming.^

10.4 Site Selection
Site selection may sometim es be divided into two stages; com munity (within the location area) 
and specific site selection. The site chosen should be appropriate to the nature o f the service 
operation, so clearly the factors involved will differ depending on the type of business. Exhibit 
10-6 provides a sample listing o f some criteria for site selection.
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Exhibit 10-6 A Guide to Criteria for Site Selection

Area available relative to area required 

Appropriateness o f  buildings, i f  any on site 

Zoning

Traffic, access, and parking

City road network

Neighborhood character

Labor availabihty, history, and costs

Taxes

Com m unity attitudes

Educational, recreational, and cultural centers

Air and water pollution

Com m unications network

Banking system

Fire and police protection

Sewage and waste removal

Proximity to airports

Local market for the company’s services

Locating a Retail Store with the Gravity Model

When deciding where to locate a retail oudet such as a furniture or appliance store, a firm’s 
objective is usually to maximize profits. The size and site o f the store are two decision variables. 
The retailing literature is rich with variations o f the so-called gravity or spatial interaction 
model, first proposed by Reilly in 1929, which can be used to estimate consumer demand.® Based 
on the work o f Reilly and many others, a num ber o f  empirical observations have been found to 
affect retail trade:

1. The proportion o f consumers patronizing a given shopping area varies with their dis­
tance from the shopping area.

2. The proportion o f consumers patronizing various shopping areas varies with the 
breadth and depth o f merchandise offered by each shopping area.
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3. The distances that consumers travel to various shopping areas vary for different types o f 
product purchases.

4. The “pull” o f any given shopping area is influenced by the proximity o f competing 
shopping areas.

The probabihty that a consumer at a given place o f origin i v/ill shop at a particular 
shopping center j  is expressed by David L. Huff® in the following model:

i.a,/ Tj)

P̂ j ^Probability o f a consumer at a given point o f origin i traveling to a particular shopping 
center j

Sj =Size o f a shopping center; (measured in terms of square footage of selling area devoted to 
sale o f a particular class o f goods)

T-. = Travel time involved in getting from a consumer’s travel base i to a given shopping 
center;

X = A parameter that is to be estimated empirically to reflect the effect o f travel time on 
various kinds o f shopping trips

In H uff’s initial pilot study, X was found to be 2.7 for furniture shopping trips and 3.2 for trips 
involving clothes purchases. The greater the value o f X, the less tim e expenditure for a given trip 
purpose.

The expected number o f consumers at a given place o f origin i that shop at a particular shopping 
center j  is equal to the number o f consumers at i multiplied by the probability that a consumer 
at I will select j  for shopping. That is

(10.6)

where

E-- = Expected number o f consumers at i likely to travel to shopping center;

C; = Number o f consumers at i

The Gravity Model in Nonretail Services
Variations o f H uff’s and Reilly’s gravity models also have been applied to the services supplied by 
hospitals, recreational facilities, and colleges. For example, the model was used to determine the 
service areas of existing hospitals in St. Louis by Ault, Bass, and Johnson.'® Attractiveness o f each
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hospital complex was estimated to be proportional to the total number o f  services offered there, 
and cost was measured in minutes to reach the hospital from each sector o f  the city. M orrill and 
Kelley" used a sim ilar gravity model to study flows o f patients to hospitals. Cesario'^ developed 
a model to measure com petition among northeastern Pennsylvania state park facilities in draw­
ing vacationing residents o f that state. As a measure o f trip cost, he employed road mileages from 
each county to each park. Finally, Render and Shawhan’s model examined the com petition 
among 70 public colleges in O hio in attracting students from  each county to attend their 
school.'^ All these appHcations indicate the potential for the use o f gravit)f models in locating a 
wide variety o f service-sector facilities and determining their success in drawing cUents away 
from existing competition.

Factor- Weighting Method

Just as cities and communities can be compared for location selection by the factor-weighting 
model, as we saw earlier in this chapter, so can actual site decisions be helped. Exhibit 10-7 illus­
trates four factors o f im portance to Washington, DC health officials charged with opening that 
city’s first public AIDS clinic. O f prim ary concern (and given a weight o f 5) was location o f the 
clinic so it would be as accessible as possible to the largest number o f patients. The annual lease 
cost also was o f some concern due to a tight budget. A suite in the new City Hall, at 14th and U 
Streets, was highly rated because its rent would be free. An old office building near the downtown 
bus station received a much lower rating because o f its cost. Equally im portant as lease cost was 
the need for confidentiality o f patients and, therefore, for a relatively inconspicuous clinic. 
Finally, because so many o f the staff at the AIDS clinic would be donating their time, the safety, 
parking, and accessibility o f each site were o f concern as well.

Exhibit 10-7 Potential AIDS Clinic Sites in Washington, DC

Factor Importance Homeless
Potential Locations’ 

City HaU Bus Terminal Homeles
Weighted Scores 
s City Bus ■

Weight Shelter (2nd (14th and Area (7th and Shelter Hall Area

Accessibility 5

and D. SE)

9

U,NW) H, NW)

7 45 35 35
for patients 

Annual 3 6 10 3 18 30 9
lease cost 

Inconspicuous 3 5 2 7 15 6 21

Accessibility 
for health staff 2 3 6 2 A 12

* AU sites are rated on a 1 to :10 basis, with 10 ;IS the highest

Total scores 84 

score and 1 as the lowest.

83 69
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From the three rightmost columns in Exhibit 10-7, the weighted scores are summed. It appears 
that the bus terminal area can be excluded from further consideration, but that the other two 
sites are virtually identical in total score. The city may now consider other factors, including 
political ones, in selecting between the two remaining sites.

Multisites

Within a city or metropolitan area, various services require multiple sites for offices, warehous­
es, outlets, branches, or service areas for vehicles. Examples range from fire stations to branch 
banks to auto quick-lube shops. The measures of benefits that arise from an arrangement o f sites 
within a metropolitan area are (1) distance, (2) time, and (3) cost. These three criteria are not 
necessarily related. For example, a customer may travel a longer distance by bus to reach the serv­
ice site than traveling by cab. Again, a longer route over an expressway m aybe much quicker than 
driving through crowded inner-city streets.

The preceding criteria o f distance, time, and cost may apply to a service business (1) that deliv­
ers goods or services where tim e is not a factor, (2) that must service people quickly (as in the 
case o f a private ambulance business), or (3) when transportation costs are high and visits to 
clients frequent. On the other side o f the coin, the sites selected may depend on the distance, 
time, and cost criteria taken from the point o f view o f the customer who must travel to the 
service site.

A trade-off occurs when a service business adds more sites at a greater total cost to the firm. This 
may reduce the value of one or more o f the preceding criteria. Also, the greater the proximity o f 
sites, the more likely it is that some will draw trade from others.

Quantitative methods for finding the m inimum number o f sites to cover a specified market area 
are rough in terms o f m eeting multiple realistic criteria. For example, the geometric distance on 
a grid is sometim es used as a substitute for the actual distance or time o f travel. In one method, 
a table is set up in which markets served and potential sites are matched. When we want to find 
the m inimum number and location o f facilities to serve all customers within a specified service 
time or distance, we face the location set-covering problem.

To illustrate, Arlington County, Virginia, which currently has five fire stations, wants to place 
highly sophisticated emergency medical vehicles in one or m ore o f those stations. The county’s 
objective is to find a site or sites that will minimize response times to medical emergencies. 
Although regular firefighters and firetrucks are equipped to deal with m inor medical problems, 
the county now wants to provide its residents with a higher level and quality o f care for severe 
cases. Exhibit 10-8 identifies the location o f each o f the current fire stations, its zone of the coun­
ty, and the distance in time along m ajor roads between zones. The question faced is where the 
medical vehicle or vehicles should be located. I f  the objective is to select a site so that the m axi­
mum response time to any other zone is as small as possible, the analysis in Exhibit 10-9 provides 
several insights.
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26 Minutes

Exhibit 10-8 Zone C onnections for Arlington County

For example, if the county is satisfied responding to all medical calls w ithin 30 minutes, then one 
station located in either zone B or zone D will suffice. I f  a 15-minute response tim e is the coun­
ty’s objective, then locating medical units in zones B and C or B and E will suffice. Finally, i f  a 10- 
minute response tim e is desired, the county m ust place units at three stations, with one each in 
zones B, C, and E.

Exhibit 10-9 Possible Site for A rlington Coim ty Emergency Medical Units

Within 10 Minutes

A,B

with Differing Response Rates 

Set of Zones Served from Stations L 

Within 15 Minutes

Possible locations 
to meet time 
constraints

A,B

A, B,D  

C,E

B,D

C,E

B, C or B

This Zone

Within 30 Minutes

A, B,D

A, B, C, D, E

B, C, D, E

A, B, C. D, E

B, C, D, E 

B o rD

Another version o f the location set-covering problem is called m axim al covering. The goal o f 
m aximal covering is to maximize the population covered within a desired service distance. First 
described by Church and Revelle,'^ the approach begins by mapping the population density for 
a m etropolitan area. The first site selected is the one that maximizes the population served with­
in a specified travel distance. Then a second site is selected that serves the maxim um  o f the 
remaining population. This process is continued until the population served by the last site 
meets the criterion for the level o f population to be served.
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10.5 Objectives of Facility Layout^^
After the location and site have been selected, the facilit)^ layout must be designed. The layout 
problem involves finding the best arrangement o f the physical components o f the service system 
possible within the time, cost, and technology constraints o f the situation. The objectives of 
designing a good layout are

1. Movement of people, materials, and paperwork must be over the n
possible— One o f the largest components o f cost in many wholesalers’ warehouses is 
the handling and movement o f materials.

2. High utilization of space, balanced with means for expansion— There should be some 
space available for growth that will have low utilization, or else the building should be 
constructed so that a wing or floor may be easily added on.

3. Flexibility for rearrangement, services, and growrth— Changes in product or service, 
changes in output required, and improvements in layout make modification of the lay­
out desirable firom time to time.

4. Satisfactory physical environment for workers—This includes good lighting, tempera­
ture control, low noise, cafeterias, rest rooms, and exits. Fixed equipment, such as boil­
ers, should be external to the work area.

5. Convenience for customers during the service.

6. Attractive appearance of room office arrangements for management and 
customers— An example is the use o f  planter boxes and foliage to separate areas in 
banks and offices.

A variety o f layout strategies are available to management depending on whether the firm is deal­
ing with arranging processes, stores, warehouses, assembly hnes, or offices. Exhibit 10-10 pro­
vides examples o f five types o f service layouts.

Exhibit 10-10 Some Types o f Layout Strategies in  the Service Sector

Product Process Office Retail Warehouse

Example Cafeteria serving Insurance Hospital Retail store Distributor
line company

Problem Balance work Locate workers Flow to various Expose Lower cost of
from one serving requiring services differs customer to storage and
station to the next frequent contact with each high margin material

close to one patient items and handling
another impulse items
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10.6 Inputs to the Layout Problem
This section presents a brief discussion o f six issues that need to be addressed before tackling 
service layout problems. Richard Muther developed a five-item key to unlocking factory layout 
problems.^® Exhibit 10-11 shows a six-item  service variation called the O PQ R ST key. The inputs 

are as follows:

O. O bjectives o f  the com pany— Those objectives related to layout are diversification 
plans, cost objectives, expansion plans, and so on.

P. People/services— Nature and number. Whether the company is providing a single serv­
ice or a m ix o f heterogeneous services, the degree o f custom er contact and personalization 
wiU have an impact on the layout.

Q. Q uantity demanded— Layout will be affected by whether high volume or low volume 
throughput is required.

R. Routing— Processes, equipment, materials, information, and custom er participation in 
the process.

5. Space and services— The square feet, the cubic feet, and the shape (rectangular, square, 
and L-shaped) o f the space available or desired are im portant to layout decisions. The type 
and location o f services are also inputs.

I  T im ing— Flexibility for change over tim e and tim ing for additional space needed.

Exhibit 10-11 The Key— O PQ RST— for Unlocking Layout Problems

f S. Space

What ai
strategic objectives?

P. People/Services r . Routing
What kind of services How will the services be produced?
and what nnix?

Q. Quantity j
What volume of each ■■

services will 
be required?

Modifications,
Additions?

10.7 Layout Strategies
Now that these six inputs to the layout decision have been addressed, each o f  the strategies avail­
able to managers wiU be introduced.
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Product Layout

A product layout is one in which a limited number o f services is provided, one after the other, to 
a large number o f  customers. These services, such as food stations in a student cafeteria, are 
arranged in the sequence in which they are to be performed. The idea is to maintain a smooth 
flow o f customers through the stations so that bottlenecks can be avoided and the time needed 
by each individual server or station is equalized. This is the familiar assembly-line layout prob­
lem found in the manufacture o f cars, toasters, and even jet fighter airplanes.

Assembly lines can be “balanced” by moving tasks from one individual to another. The central 
problem in product layout planning is to find the ideal balance, so a continuous flow of cus­
tomers is maintained along the service line with a m inimum o f idle time at each workstation.

To illustrate, assume that you enter your cafeteria, pushing your tray ahead o f you, and request 
various items for your meal. The hne is inflexible and some servers may even have specializations 
that cannot be assigned to others (such as being trained to act as cashier). The ideal (that is, bal­
anced) line is one where each server is assigned tasks that take an equal am ount o f time. Exhibit 
10-12 indicates that there are six service stations in the cafeteria.

Exhibit 10-12 Cafeteria Service Times

Sequence Service
Station

Average Service Time

1 Serve vegetables 20 seconds

2 Serve entree 30 seconds

3 Serve soup 20 seconds

4 Serve dessert 15 seconds

5 Serve drink 10 seconds

6 Collect money 60 seconds

Exhibit 10-13(a) illustrates how five workers have currently been assigned to staff the service sta­
tions. Workstation (W S) 4 consists o f one employee who serves both desserts (15 seconds) and 
drinks (10 seconds). The problem, however, is that this line is poorly balanced. Workstation 5, 
the cashier, requires 60 seconds per customer on average, meaning that only 60 customers per 
hour can be served. The other workers are idle anywhere from 30 to 40 seconds o f every minute 
or customer “cycle.”
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Exhibit 10-13 Cafeteria Line-Balancing Layouts

Sixty customers served per hour

20 seconds 30 seconds 20 seconds

I Vegetables {- * - [ Entree \^ \ Soup | Dessert |- ^ | Drinks ] -^ | Cashier

ws 3 ws 4
(a) Current layout with five servers

Same number of customers served per hour

Vegetables Entree ~ ]  [ Soup 1 Dessert -|̂ | Drinks ~~| Cashier

(b) Alternate layout with fewer servers

Twice as many customers served per iiour 
20 seconds 30 seconds

Entree [- ^ [ Soup \ Dessert |- ^ | Drinks'

(c) Alternate layout with six servers

One hundred three customers served per hour 
30 seconds

Drinks |- ^ [ Vegetables | ■*-[ Entree [>- [ Soup Dessert

(d) Alternate layout with relocated drink station

In Exhibit 10-13(b ), management has reduced costs by eliminating two workstations (and hence 
two workers) by merging vegetables and entrees into one station (50 seconds) and soup, dessert, 
and drinks into a second station (45 seconds) and placing a cashier at the third (still 60 seconds). 
Although this first alternative lowers costs, service is still slowed to a pace o f 60 customers per 
hour, or one per minute, on average.

If  the real problem is the need for increased throughput, alternatives 2 and 3 may be explored, as 
shown in Exhibit 10-13(c) and (d). In Exhibit 10-13(c), the current layout is retained but for the 
opening o f a second cashier station. W îth the reduction o f that bottleneck, 120 customers may 
now be served, albeit at a higher labor cost because there are now six workers.
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The final alternative shown is one in which the drink equipment is relocated to the beginning of 
the cafeteria line and assigned to the worker currently serving vegetables. The soup and dessert 
tasks are assigned to workstation 3, and the freed worker is trained to work as a second cashier. 
There will be some costs o f reconfiguring the service line, but labor costs will not increase. Now 
103 customers can be handled per hour. The new bottleneck is workstation 3, which requires 35 
seconds per customer.

Many services can be viewed in the context o f  product layout, even though they are not as rigid 
as this assembly-line example. Oil change/lube shops, for example, provide well-defined services, 
require special equipment for different tasks, and work well with a division o f labor. Again, the 
service output is limited to the slowest activity.

Process-Oriented Layout

Whereas product layouts are arranged to deliver a specific product, process-oriented layouts are 
arranged by similar process function. M ost service organizations use this approach because it can 
simultaneously handle a wide variety of services. It is efficient when dealing with customers of 
law offices, insurance companies, or travel agencies, typical situations in which each customer 
has a different need. Another good example o f the process-oriented layout is a hospital or cUnic. 
A continuous inflow o f patients, each with his or her request, requires routing through records 
areas, admissions, laboratories, operating rooms, intensive care areas, pharmacies, nursing sta­
tions, and so on.

A big advantage o f the process layout is its flexibility in equipment use and in employee assign­
ments. In the hospital example, there may be several obstetricians on duty available to deliver an 
unexpected baby in a number o f sim ilar delivery rooms. However, if  a specialist is unavailable, 
there are other doctors with broad enough skills to step in during an emergency. The service pro­
vided is enhanced by the personalization found in the process approach. The downside of this 
approach is that while operational efficiency is being optimized, customers’ convenience, time, 
and travel distances are probably sacrificed. In Chapter 8 the principles o f service and delivery 
system design were discussed. One of those principles is “Design service processes from the cus­
tomer’s/employee’s perspective.” Process layout will probably violate this principle. However, if 
the cost-savings from increased operational efficiency are reflected in the prices charged, cus­
tomers may prefer such a compromise.

In process layout planning, the most com mon tactic is to arrange departments or service centers 
in the most convenient locations. This often entails placing departments with large interdepart­
mental flows o f people or paperwork next to one another. Costs in this approach depend on (1) 
the number o f people or documents moving during some period o f time between two depart­
ments and (2) the distances between departments. The best way to understand the steps of 
process layout is to look at an example.
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Example: North Slope Hospital
The North Slope Hospital is a small emergency-oriented facility located in a popular ski resort 
area. Its new administrator decides to reorganize the hospital using the process layout method 
she studied in business school. The current layout o f North Slope’s eight rooms is shown in 
Exhibit 10-14. The only physical restriction perceived by the administrator is the need to keep 
the entrance and initial processing room  in its current location. All other departments or rooms 
(each 10 ft x l 5  ft) can be moved if  the layout analysis indicates it would be beneficial.

Exhibit 10-14 North Slope Hospital Layout

Entrance/
Initial

processing
Exam 
room 1

Exam 
room 2 X-ray

Laboratory
tests/EKG Operating Recovery Cast-

setting
room

The first step is to analyze records to determine the number o f  trips made by patients between 
departments in an average month. The data are shown in Exhibit 10-15. The objective is to lay 
out the rooms to minimize the total distance walked by patients who enter for treatm ent. The 
administrator writes her objective as

Minimize patient movement = 2  2  A?

N̂ . = Number o f patients (or trips) per m onth moving fi-om department i to departm ent;  
and from departm ent; to department i

D-j = Distance in feet between departments i a n d ; (which, in this case, is the equivalent o f cost 
per load to move between departments)

i, j  = Individual departments

202 SERVICE MANAGEMENT



Exhibit 10-15 Number o f  Patients Moving Between Departments in 1 M onth

Department

1. Entrance and initial processing

2. Examination room 1

3. Examination room 2 

k X-ray

5. Laboratory tests and EKG

3. Operating room

7. Recovery room

8. Cast-setting room

Departments next to one another, such as the entrance and examination room 1, are assumed to 
carry a walking distance o f  10 feet. Diagonal departments are also considered adjacent and 
assigned a distance o f 10 feet. Nonadjacent departments such as the entrance and examination 
room 2 or the entrance and recovery room  are 20 feet apart, whUe nonadjacent rooms such as the 
entrance and X-ray are 30 feet apart. (Hence 10 feet is considered 10 units o f cost, 20 feet is 20 
units o f cost, and 30 feet is 30 units o f cost.)

Given this information, we can redo the layout o f North Slope Hospital and improve its efficien­
cy in terms o f patient flow. Using North Slope’s current layout flow, as shown in Exhibit 10-16, 
the patient movement may be computed.

Exhibit 10-16 Current North Slope Patient Flow

100 patients 50
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Total movement =  (100 x  10 ft) +  (100 x  20 ft) +  (50 x  20 ft)

1 to 2 1 to 3 2 to 4 

+ (20 + 10 ft) + (30 X 10 ft) + (30 X 20 ft)

2 to 5 3 to 4 3 to 5 

+ (20 X 30 ft) +  (20 X 10 ft) + (20 X 10 ft)

4 to 5 4 to 8 5 to 6 

+ (1 0 X 3 0  f t ) + (3 0 X 1 0  ft)

5 to 8 6 to  7

= 1,000 + 2,000 + 1,000 + 200 + 300 +  600 + 600 

+ 200 + 200 +  300 +  300 

=  6,700 feet

It is not generally feasible to arrive at an “optim al” solution, but we should be able to propose a 
new layout that will reduce the current figure o f 6,700 feet. Two useful changes, for example, are 
to switch room s 3 and 5 (reducing patient movement by 1,000 feet) and to interchange room s 4 
and 6 (reducing patient movement by an additional 900 feet). The revised layout is shown in 

Exhibit 10-17.

The revised patient movement is calculated as

Total movement = (100 x  10 ft) +  (100 x  10 ft) + (50 x  10 ft)

1 to 2 1 to 3 2 to 4

+ (20 X 10 ft) + (30 X 10 ft) + (30 X 20 ft)

2 to 5 3 to 4 3 to 5

+ (20 X 10 ft) + (20 X 20 ft) + (20 x  10 ft)

4 to 5 4 to 8 5 to 6 

+ ( 1 0 x 1 0  f t ) + (3 0 X 1 0  ft)

5 to 8 6 to 7

= 1,000 +  1,000 + 500 + 200 + 300 + 600 + 200 

+ 400 + 200 + 100 +  300 

=  4,800 ft

Further improvement may be possible. Do you see where it could take place?
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Exhibit 10-17 Improved Layout

Computerized Layout

The graphic approach we have been discussing is adequate for finding a reasonable layout for 
small service centers.'^ When 20 departments are involved in a layout problem, more than 2.43 
quintillion (or 20!) different department configurations are possible. Fortunately, computer pro­
grams have been written to handle layouts o f up to 40 departments. The best-known o f  these is 
CRAFT (Computerized Relative Allocation o f Facilities Technique),'® a program that produces 
“good,” but not always “optim al” solutions. CRAFT is a search technique that systematically 
examines alternative departmental rearrangements to reduce the total movement cost. CRAFT 
has the added advantage o f not only allowing the number o f people and distance to be examined, 
but also introducing a third factor, a difficulty rating. Two other software packages are 
Automated Layout Design Program (ALDEP), and Computerized Relationship Layout Planning 
(CORELAP).

Computerized techniques have been developed for both two-dim ensional and three-dimensional 
cases. The two-dimensional case is a one-story facility successfully addressed by CRAFT; the 
three-dimensional case is a m ultistory facility addressed by SPACECRAFT.'^ And, as we have dis­
cussed, manual as well as computer techniques exist.

Another computerized approach to facility layout design is simulation. (The supplement to 
Chapter 11, “Managing Demand and Supply in Services” discusses simulation.) Various simula­
tion packages exist to help decision makers review alternative layouts. ServiceModel and 
MedModel are two o f these packages that have been developed by ProModel Corporation. 
ServiceModel is a full-scale simulation program for service system modeling. In addition to sim­
ulating various operations o f service organizations, one o f its capabilities is to assist decision 
makers in facility layout and design. W ith this software a decision maker can create an office lay­
out, locate service employees and machines in the layout, observe the operation o f the system, 
such as movement o f customers and bottlenecks in various processes, and collect data on impor­
tant performance measures for intelligent decision making. ServiceModel has been used in 
designing the layout o f service facilities such as banks and airport terminals. MedModel has been 
developed for similar purposes o f healthcare organizations.
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10.8 Office Layout
Office workers are concerned with the movement o f  information. Movement o f information is 

carried out by

■ Individuals in face-to-face conversations

■ Individuals conversing by phone and computers simultaneously

■ Mail, hard copy documents

■ Electronic mail

■ Group discussions or meetings

■ Intercom speakers

A Checklist for Office Layout Design
I f  all work were carried out by phone and telecom munications, the layout problem would be 
greatly simplified. It is the movement o f people and hard documents that largely dictates the 
nature o f office facility layouts. A design checklist to consider in laying out office facilities is as 

follows:

1. Workers within groups usually have frequent contacts wdth each other.

2. Some groups interact frequently with certain other groups.

3. Some firms require conference room s, especially those who supply professional services 

to clients.

4. Some service work is best done in private offices, whereas other work, such as high- 
volume routine processing o f paper forms, is best suited to large open areas (frequently 
called “bullpens”).

5. Areas visited by customers should be m ore aesthetic than standard work areas.

6. Aisles should be designed so that all offices may be quickly reached, and yet high traffic 
past private offices should be avoided to the extent possible.

7. Individual offices usually reflect the status o f the workers by size, location, and window 
space.

8. Shared facilities such as printers, copy machines, and file cabinets should be convenient 
for users.

9. Reception areas may be required, and they should be attractive and convenient for 
customers.

10. Rooms for storage o f  suppUes may be needed.
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11. Generally, rest rooms, and coat rooms for employees are required. I f  the service is in a 
suite o f an office building, rest rooms may be provided already.

12. A central computer room or an information center may be required.

Workstations

The office layout depends on the total office area, its shape, the process to be performed, and the 
relationships among the employees. Each employee has a workstation designed for (hopefully) 
optimal efficiency in terms o f the work system as a whole and the tasks o f the worker at the sta­
tion. Different types o f jobs require different kinds o f working surfaces, equipment, space, and 
privacy.

Workstation variations are

■ Desks packed together in rows in an open area

■ Desks or work areas separated by bookcases, foliage, or file cabinets

■ Partitions about the work area-metal and glass varying in height from approximately 4 
to 8 feet, which can be installed in about one day

■ Floor-to-ceiling partitions around a group of workstations

■ Offices that are built as part o f the building construction

By making effective use o f  the vertical dimension in a workstation, some office designers expand 
upward instead o f outward. This keeps each workstation unit (what designers call the “foot­
print”) as small as possible.

10.9 Retail Store Layout
In retail organizations, the objective is to maxim ize the net profit per square foot o f display 
space. Because the retail grocery store is pervasive and widely studied, it will be used as an exam­
ple in this section. Most grocery stores target a wide range o f customer groups, and this discus­
sion o f retail store layout is based on that assumption. However, this is not the only possible 
strategy; the retail store layout may be tailored for a particular segment o f consumers.

A hypothesis that has been widely accepted for the retail case is that sales vary directly with cus­
tomer exposure to products. Consequently, a requirement for good profitability is to expose cus­
tomers to as many products as possible. Studies do show that the greater the rate o f exposure, the 
greater the sales, hence the higher return on investment. The service manager has two distinct 
variables to manipulate; the overall arrangement or flow pattern for the store and the allocation 
o f space within that arrangement to various products.

Although some authors suggest that there is no longer any set pattern for store layouts, we can 
still note six ideas that are helpful for determining the overall arrangement o f many stores.
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1. Locate the high-draw items around the periphery o f the store. Thus, we tend to find 
dairy products in one corner o f  a supermarket and bread and bakery products in 

another.

2. Use prom inent locations such as the first or last aisle for high-impulse and high-margin 
items such as housewares, beauty aids, and shampoos.

3. Remove the crossover aisles that allow customers the opportunity to move between 
aisles. Place continuous shelves the length or width o f  the store. In the extreme case, 
customers are allowed only one path through the store.

4. Distribute what are known in the trade as “power items”— items that may dominate a 
purchasing trip— to both sides o f  an aisle, and disperse them  to increase the viewing o f 
o ther items. This results in a “bounce” pattern o f shopping that increases exposure and 
hence sales o f those items located adjacent to the power items.

5. Use end-aisle locations because they have a high exposure rate.

6. Convey the image o f the store by careful selection in the positioning o f  the lead-off 
department. Produce remains a popular choice in stores, but managers who want to 
convey a low-price message may want to start o ff with a wall o f values. Others will posi­
tion the bakery and deli up front to appeal to convenience-oriented customers who 
want prepared foods.

W ith these six ideas in mind, we move to the second phase o f retail store layout, which is to allo­

cate space to various products.

The objective is to maximize profitability per product per square foot o f shelf space. The criteria 
may be modified to the needs o f the product line by using linear foot o f shelf space in lieu of 
square foot o f  shelf space. “Big-ticket,” or expensive, items may yield greater dollar sales, but the 
profit per square foot may be lower. In addition, determining the actual cost per item means 
determining spoilage, pilferage, breakage, and returns, as well as the necessary labor to stock and 
sell. There are, o f course, other issues, such as having a full line o f  merchandise regardless o f m ar­
gin. A drug store selling only high-margin shampoo would have m et the criteria, but it would 
have a different set o f problems.

Rapid manipulation o f data by means o f  computers, accurate reports, and the capture o f sales 
data through point-of-sale terminals allow retail store managers an opportunity to find optimal 
allocation o f space. A number o f computer programs exist that can assist managers in m axim iz­
ing sales.

Two such program s are SAS Retail Space M anagem ent and AVT/Oracle Retail Focus 
Merchandizer. Another group o f shelf space management software is Planograms. These are 
software packages that provide visual representation o f a store’s products or services and are
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considered a tool for visual merchandising. Planograms help organizations to plan how their 
stores are going to look. Some o f  the available software in this category include SmartDraw, 
ezPOG, PlanoGraphics, and Shelf Logic.^'

10.10 Warehousing and Storage Layouts
The objective o f  warehouse layout is to find the optimal trade-off between handhng cost and 
warehouse space (Exhibit 10-18). Consequently, management is to maximize the utOization of 
the total “cube” o f the warehouse, that is, utilize its full volume while m a in ta in in g  low materials 
handling costs. M aterials handling costs are all the costs related to the incoming, storage, and 
outgoing transport o f  the materials.

Exhibit 10-18 M inimizing Storage and M aterials Handling Costs (Note That Both Lines 
Shift Up or Down Depending on Investments and Variable Costs)

Warehouse density

These costs are related to equipment, people, type o f materials, supervision, insurance, obsoles­
cence, shrinkage, spoilage, and depreciation. Management minimizes the sum o f the resources 
spent on finding and moving materials plus the deterioration and damage to the materials them ­
selves. The variet)^ o f items stored and the number o f items “picked” have direct bearing on the 
optimal layout. A warehouse storing a few items lends itself to higher density more than a ware­
house storing a variety o f items. Modern warehouse management is, in many instances, an
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g and picking cranes, conveyors, and sophisti-automated procedure utilizing automati 
cated controls that manage the flow o f materials, for example, Amazon.com, which recently 
acquired robot maker Kiva Systems, Inc. and uses its robots in its fulfilknent centers. These 
robots bring the product shelves to a warehouse worker, rather than a worker walking to the 
shelves. The robots locate the items in a custom er’s order, move the products around warehous­
es, and help get packed boxes to a final loading dock.^^ O f course, with the recently dem onstrat­
ed success o f Just-in-Tim e concepts in cutting inventory costs, the whole issue o f warehousing 
costs needs to be reexamined. We suspect, however, that there will always be some situations in 
which inventory storage is unavoidable.

Using POM  for Windows to Solve Location Decision Problems
The Location module in POM  for Windows includes two different models. The first, the qualita­
tive weighting m odel (also known as the factor weighting m ethod), is used to solve the Ski Resort 
Location Selection example shown in Exhibit 10-19. The second is the center o f gravity method 
applied to the Barry’s Discount Departm ent Store example, as shown in Exhibit 10-20.

Exhibit 10-19 PO M  for Windows Factor W eighting Model 
Applied to Ski Resort Location Selection Example

E H
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Exhibit 10-20 POM for Windows Center of Gravity Method Applied to
Barry’s Discoxint Department Store Example

10.11 Summary
Part o f the design o f the service conversion or delivery process consists o f location and site selec­
tion. Location selection is the macrodecision about the general regions or metropolitan areas in 
which the business is to be established. Site selection is the microdecision for the specific pieces 
o f property for the business location.

Several methods for evaluating locations, including factor weighting, center o f gravity, Bowman 
and Stewart’s warehouse model, and optimization criteria were discussed. For the site-selection 
problem, a variety o f gravity or spatial interaction models, along with another factor-weighting 
example, and the location set covering approach were presented.

Service location analysis differs in many ways from industrial location analysis. The focus in the 
industrial sector is usually on minimizing cost, whereas revenue maximization is the focus of 
most private-sector service firms. This is because manufacturing costs tend to vary substantially 
between locations, but in service firms, costs vary little within a region. The location decision 
focus for service firms should thus be on determining the volume o f business and revenue.

The layout problem is the determination o f the m ost nearly optimal arrangement o f the physical 
components o f the service system within time, cost, and technology constraints. A six-point list 
o f inputs to the layout problem (called O PQ RST) was given in this chapter, and a number o f lay­
out strategies were described. Different approaches to designing layout in service facilities have
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been discussed including product layout, process layout, and computerized layout. In  addition 
approaches to designing layouts for efficient operations in offices, retail establishments, and 
warehouses were discussed. Despite all the quantitative techniques available and substantial 
research effort, layout decisions remain something o f  an art.
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11
MANAGING DEMAND AND 

SUPPLY IN SERVICES

11.1 Introduction
One o f the biggest challenges service operations managers face is matching demand for service 
and the capacity (or supply) o f the service. This is also a challenge for manufacturing managers, 
but they have a few more tools and strategies— such as inventories, overtime work, adding 
another shift, or back ordering— available to them to help meet the challenge. When the demand 
and supply are matched for a period o f 1 to 3 years, the activity is known as aggregate planning. 
Aggregate planning involves determining the resource capacity that a firm needs to meet its 
demand. The role o f aggregate planning is to convert the strategic types o f marketing plans or 
demand forecasts associated with long-range planning into overall capacity requirements. These 
aggregate capacity requirements will subsequently serve as a framework for the short-range allo­
cation (that is, disaggregation) o f overall capacity to individual services.

Exhibit 11-1 indicates the general characteristics o f aggregate planning, planning disaggregated 
by resources and outputs, and the short-term  scheduling o f resources. The distinction 
between manufacturing-like and service-like firms refers to the tangibility o f the output. 
Manufacturing-like firms are those that have tangible outputs or have distinct fi-ont-office/back- 
office operations.

This chapter focuses on strategies and tools available to service organizations to meet the 
demand for service. Some of these strategies can be implemented over a span o f 1 to 3 years and 
therefore are aggregate planning strategies. Others, however, can be implemented widiin much 
shorter periods, such as months, weeks, or days. The discussion o f matching demand and supply 
has been organized in two parts. First, strategies for managing demand are discussed, and then 
strategies for supply, or capacity, management.
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Exhibit 11-1 Levels o f Planning Disaggregation 

Level o f Planning M anufacturing-Like Firm s Service-Like Firm s

Aggregate planning

Level 2

Disaggregate planning

Translation of strategic decisions 
into productive capacity over 
1 to 3 years

Decisions on the individual 
product lines with regard to 
capacity and timing for each

Decisions on capacity disaggre­
gated into facilities, equipment, 
and human resources with timing 
for 1 year ahead

Make or buy decisions

Translation of strategic decisions into 
technology and resource planning over
1 to 3 years

Decisions on basic service designs and 
markets to be matched

Decisions on how capacity will be 
expanded or limited and demand will 
be managed for 1 year ahead

Scheduling of resources Weekly, monthly, and quarterly 
(or rolling 3-month) plans for 
production to match capacity tc
short-term fluctuations in demand demand

Weekly, monthly, and quarterly (or 
rolling 3-month) plans for production 
:o match capacity with n

Decisions on assignment of work to 
individuals

Raw materials and finished Decisions on raw materials inventory
goods inventory decisions

Decisions on priorities for 
products, filling of orders, and 
assignment of work to individual 
operations

Forecast o f  demand is, o f course, very im portant for effective demand management. Forecasting 
is a broad subject that includes a variety o f approaches and techniques that can appropriately be 
covered in an independent chapter; forecasting issues and techniques are presented in Chapter
15, “Forecasting Demand for Services.” Before the im portant issue o f matching demand and 
supply is discussed, however, the reasons that make this such a challenge for service operations 
managers should be reviewed.
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11.2 Why Matching Demand and Supply Is Such a Challenge 
in Services
It was mentioned earlier that some o f  the strategies and tools operations managers use in man­
ufacturing to match demand and supply are not available in services. In this section, the reason 
is explained, and some other reasons that make this a difficult task are discussed.

1. M ost services are perishable— They are consumed as they are produced. Thus, it is 
impossible to produce the service early in anticipation o f higher demand at a later time. 
This eliminates inventory as a tool in managing demand fluctuations or uncertainties 
for m ost services. An exception is when a service is embedded in a physical item, such as 
books, music CDs, and movie DVDs. Backordering o f goods is possible when customers 
are willing to wait. For example, a car buyer is likely to wait a few weeks if  his preferred 
model with all the options he wants is not available on the dealer’s lot. A patient with a 
toothache, however, will probably not wait if  her dentist is on vacation. O f course, there 
are exceptions to these generalizations; for example, a reservation system that services 
use may be seen as a form o f backordering.

2. M axim um  capacity o f  som e service systems has no flexibility— Capacity o f manufac­
turing systems can be increased in the short term through such practices as overtime 
work or additional shifts. Some services can similarly increase their maximum capacity 
by extending their hours o f operation, like amusement parks do in summer months, 
but not all services can do that. For example, if  you are making TV  sets, working over­
time or adding another shift will increase the number of sets produced, but a hotel 
manager cannot increase the number o f rooms by overtime, or second shift, when all 
the rooms are booked for the night.

3. Dem and for m any services is m ore difficult to predict— Compared to predicting 
demand for most goods, predicting demand for many services is much more difficult, 
and demand variations are typically more severe and frequent— that is, they occur over 
shorter time periods. One reason for this is that consumption decisions for some servic­
es, such as eating out, going to a movie, having a haircut, are usually spur o f the 
m om ent decisions, induced by the circumstances o f the day or week. In other words, 
people normally don’t make long-range plans for some services. Also, demand for some 
services, such as a visit to a pediatrician for a child’s ear infection, is never planned. This 
makes prediction o f demand difficult. Another reason is that the demand for some serv­
ices occurs in peaks and valleys; in some services, such as fast food, pubhc transporta­
tion, and electric power, these peaks and valleys are known and predictable, but in 
others they are not.

4. Variability in  service tim e— Because o f (1) the variety o f services offered, (2) the indi­
vidualized nature o f services, and (3) the variability o f each customer’s needs and 
requirements, the time needed to serve an expected number o f customers is difficult to
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predict. For example, the tim e required to serve a customer at a bank can vary consider­
ably depending on die number and type o f  transactions requested by the customer. This 
may lead to underestimation or overestimation in determining the required capacity. 
Units o f capacity also may be hard to define. For mstance, should a hospital define 
capacity in terms o f number o f  beds, number o f patients, size o f  nursing or medical 
staff, or number o f patient hours at each level o f care?

5. M ost services are location  bound— Because m ost services cannot be transported, serv­
ice capacity m ust be available at the appropriate place as well as at the appropriate tim e. 
For a multisite service organization, this may m ean while one unit is overwhelmed with 
customers, another unit at a different location may be underutilized. W hen such an 
imbalance occurs for goods, they can be transported from one location to another with 
relative ease; however, service customers cannot be easily transported or may not be 
wilHng to go to another service unit.

11.3 Managing Demand
Demand management is usually within the realm o f marketing management. However, as point­
ed out earlier in this book, in service organizations many operations and marketing management 
tasks overlap, and firequently operations managers have to perform those tasks. Hence, they must 
be knowledgeable about options available to their colleagues in marketing. Furtherm ore, even 
when operations and marketing duties are clearly separated, managers on both sides must coor­
dinate their activities and cooperate for superior service and a profitable organization. Therefore, 
they must be weU versed in the tools o f  each other’s field.

Understanding Customers and Their Needs
The simplest and probably the m ost im portant requirement for managing demand effectively is 
knowing who the customers are and understanding their needs. This may be a simple require­
ment, but it is an often overlooked ingredient o f demand management. A service organization 
must coUect data on its customers’ demographic characteristics, such as age, sex, income, occu­
pation, as well as lifestyle characteristics, and their needs and requirements, or any other relevant 
data that can be found. It must also know what motivates them to buy the service. Collecting 
data on these dimensions is neither easy nor inexpensive; therefore, it is not always economical­
ly feasible to build a complete data set. However, whatever information can be economically 
gathered about the customers is better than no information.

Understanding customers and their needs can help a service organization decide which o f the 
strategies and tools discussed in this section can be m ost effective in managing demand for its 
services. For example, lower prices may be used to shift service demand from peak to off-peak 
periods. However, if  the customers are affluent people insensitive to small price changes, 
this strategy may be ineffective and, worse yet, may lead to a perception o f lower quality by those 
customers.
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Understanding customers and their needs will also help identify and separate, if  they exist, dif­
ferent components o f demand. For example, hospital or health chnic managers discovered long 
ago that demand for their services can be grouped as emergency and regular care. To meet these 
two types o f demand more effectively they allocate part o f their facilities and some o f their doc­
tors and nurses to emergency cases while the rest attend to regular visits. Clearly, each com po­
nent has a different demand pattern. For example, m ost people do not schedule a hospital visit 
for a check-up on weekends, but emergency room  visits may actually increase on weekends.

Studying the Nature and Pattern of Demand
Knowing the customers and understanding their needs is necessary but not sufficient for effec­
tive demand management. Service managers must also study the nature and pattern o f the 
demand because many factors, such as weather, social, political, or sporting events in the com ­
munity or in the country, influence the demand for services. Some o f these influences may be 
regular, some may not be. Discovering patterns and understanding the behavior o f demand 
requires data. Again, data may not always be easy or inexpensive to collect, but without an under­
standing o f the nature and patterns of demand, effective management is not possible. Clearly, 
knowing the demand pattern not only helps the operations manager determine which strategies 
to use to influence demand, it also helps her manage service supply effectively.

Strategies for Influencing Demand
Demand for services is not under the direct control o f the service organization; it is influenced and 
shaped by many factors such as price, competitors’ offerings and prices; income level o f potential 
customers; accessibility; and so forth. A service organization, however, may exert some influence on 
demand by using one or more o f the strategies discussed in this section. We must point out, how­
ever, that not all these strategies are appropriate or feasible for every service organization.

Pricing— This is probably the m ost obvious of strategies; for m ost services reducing the price 
will increase demand, and increasing it will create the opposite effect. Another com mon use of 
pricing is in short-term  price changes. Some service organizations offer their services at lower 
than normal prices to shift peak period demand to off-peak periods. Price incentive may be 
strong enough for some customers to use the service during periods o f low demand, thereby 
reducing the severity o f fluctuations in demand. Examples o f this practice include reduced-rate 
long distance or cellular telephone service at night and on weekends, movies before 6 P.M., and 
red-eye specials on airlines. Shifting peak period demand, o f course, is im portant for efficient use 
o f resources, such as workforce and facilities. I f  demand cannot be smoothed by shifting, the 
service organization either has to build enough capacity to meet the maximum demand, or lose 
customers who demand service during the peak period. The result o f the first alternative will be 
inefficient use o f resources; facilities and employees wiU be imderutilized during the off-peak 
period. And the consequence o f the second may be a significant reduction in profits or even faO- 

ure o f the company.
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Reservations/appointments— Another com mon strategy in demand management used by 
many service organizations is to offer their services through reservations or appointments. This 
can be seen as “inventorying” or “backlogging” demand for service. This practice is viable for 
services that are not widely available but highly valuable to customers. Airlines, hotels, healthcare 
providers, legal services, and elegant restaurants offer their services through reservations or 
appointments; service is not guaranteed to walk-in customers. Reservations/appointments usu­
ally provide a steady level o f demand, and they guarantee that the demand will not exceed a pre­
viously set hmit. However, there is no guarantee that customers who cannot get an appointment 
soon enough will com e back. This practice also has benefits for the customers. The m ost im por­
tant benefit is probably the guarantee o f  service at the scheduled time. Also it helps customers 
save time; they don’t have to wait in line. Another benefit a reservation system provides is that it 
eliminates customer anxiety about if  and when the service will be available, or how long they will 
have to wait for the service.

A disadvantage o f  a reservations system is no-shows, that is, customers who make a reservation 
or appointment but fail to show up. This, o f  course, means loss o f revenue for the service organ­
ization if it cannot immediately replace the no-show by another customer. This is a problem fre­
quently faced by airlines and hotels. Because finding a new customer on short notice is usually 
not possible, these service organizations use a practice called overbooking. They accept more 
reservations than they have room  for. This reduces the chances o f having many empty seats on 
airplanes or empty hotel rooms but may also lead to a difficult situation when the number o f 
people who show up exceeds the number o f available seats or rooms. The general practice in 
these cases is to offer some compensation to the passenger whose reservation has not been hon­
ored, such as free plane tickets to anywhere in the United States and put him on the next flight, 
or in the case o f a hotel guest, to find her a room  at a comparable hotel nearby at no charge.

Com m unication efforts— Sometimes a simple message to customers may help reduce the peaks 
in the demand. Signs, advertising, and sales messages may convince customers that using various 
services, such as pubhc transportation, national parks, museums, and the post office at off-peak 
periods has many benefits, including lower prices, smaller crowds, and a more com fortable ride 
or visit. We are aU accustomed to seeing T V  commercials o f the U.S. Postal Service reminding us 
to “Mail early for Christmas.”

O ffering services that have coim tercyclical dem and patterns— Some services present extreme 
challenges in demand management. Demand for these services has a definite and inflexible sea­
sonal pattern and price incentives. Reservations or com munications will not usually be effective 
in changing the pattern or sm oothing the peaks o f demand. Demand for these services is either 
extremely low or nonexistent during the “o ff” season. One possible remedy is to offer additional 
services that use the same facilities and possibly the same personnel but have countercyclical sea­
sonal pattern. For example, many landscaping services offer snow removal services during the 
winter m onths when there is not m uch landscaping to be done. Another example is a ski resort 
offering a dry ski run or an alpine slide, offering the ski slopes for mountain biking enthusiasts, 
or nature discovery tours.
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Offering complementary services— Loss o f patrons because o f long waiting lines may be 
reduced by diverting them to complementary services. During periods o f peak demand, comple­
mentary services may make the wait for service more bearable for customers and increase the 
likehhood for their staying in the system or returning at a later date. Thus a bar or lounge may 
hold a surge o f patrons for a restaurant. A putting green or driving range may keep golfers occu­
pied when starting times are delayed. In essence, a complementary service represents one stage of 
a two-stage queue.' The service time for the first stage may stretch out for a considerable time 
before a client leaves the service stage to exit from the system.

Advertising and sales promotion— Promotional offers and advertising are two additional tools 
to stimulate demand when the demand is below what is desired. Promotions may offer addi­
tional benefits or a reduced price for a limited period of tim e. Holiday tours with extended fea­
tures and the prom otion o f late-night movie theater showings with prizes are examples.

Yield Management
Yield management may be considered as a specialized area o f revenue management. While yield 
management focuses on generating the m aximum yield, or revenue, from a perishable invento­
ry, such as seats on a flight, revenue management considers a wide range o f strategies and prac­
tices to optimize revenue.^

Yield management is an approach that originated in the airline industry but is used in hotel and 
car rental businesses as well. The objective o f yield management is to maxim ize the revenue, or 
yield, from revenue-generating units that are hmited in number for a given time period, such as 
seats on a flight or rooms in a hotel on a particular day The principle o f yield management can 
be summarized as to sell perishable inventory, such as airline seats or hotel rooms, to the right cus­
tomer at the right time for the right price.

Yield management is an appropriate approach when (1) the firm is operating with a relatively 
fixed capacity, (2) demand can be segmented into clearly identified partitions, (3) inventory is 
perishable, (4) the product is sold well in advance, (5) demand fluctuates substantially, and (6) 
marginal sales costs and production costs are low, but capacity change costs are high.^

The basic idea behind the yield management is to partition the inventory o f revenue generating 
units and sell them to different customer segments. For example, airlines have identified differ­
ent customer segments such as affluent travelers for whom the cost is not the primary concern, 
business travelers who have to go somewhere on short notice and be back on a certain date, vaca­
tioners for whom cost is an im portant issue, and people who would visit family and friends or 
travel for pleasure if  the price is right. Airlines offer different levels o f service for these groups 
such as first class, business class, economy, and super-savers, respectively.

All these different levels o f  service are offered on the same plane; therefore, the problem is how 
to allocate the available seats on a particular flight to each one o f these groups. Obviously, an air­
line would like to fill all seats with first-class passengers or full-fare paying business travelers, but
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because this is not likely to occur, many seats will be empty on m ost flights. Consequently, they 
offer the remaining seats to economy and super-saver passengers at reduced prices. This is justi­
fied because the marginal cost o f flying another passenger when there is an available seat on a 
flight is almost negligible. Because seats are sold long before the departure date, the issue is how 
many discount tickets to sell and make sure that there are enough seats left for late-booking trav­
elers who will be willing to pay the full fare.

A yield management system has to address four basic issues to optimize revenues: demand pat­
terns for various rates/fares, overbooking policy, demand elasticities, and information system.”* 
Yield management has been successfuUy used by many companies such as Holiday Inn, Ryder 
truck rental company, Amtrak, and American Airlines. For example, it is estimated that yield 
m anagement at American Airlines provided m ore than $1.4 billion quantifiable benefits for a 3- 
year period in the early 1990s.^ M ore recently, InterContinental Hotels Group, the world’s largest 
hotel group by the number o f  room s, has generated $145 m illion additional revenue by imple­
menting an advanced version o f revenue management in m ore than 2,000 o f its hotels.®

The use o f yield management is not hmited to airlines and hotels. A company called Uber and 
several other competitors have recently started a phone app-based service to sum mon a private 
car for a taxi service; a service which may be especially useful during rush hour in large cities 
when finding a taxicab seems impossible. “It does this by engaging yield-management principles 
that tie together smartphones, GPS locations, existing licensed drivers, user ratings, all-m -one 
biUing, and back-office organization. Uber maintains an inventory in the form o f potential rides 
and uses demand-based pricing to increase supply during peak periods.”  ̂Not surprisingly, yield 
management applications are spreading to many other areas, such as renting unused meeting 
rooms, private offices, or executive suits in companies, as well as restaurant reservations: “Like 
airline seats or co-working desks, a restaurant forgoes profits each tim e a table is empty.”®

M anagement Science Techniques

Management science provides powerful techniques to help service operations managers manage 
both demand and supply. Two o f  these, queuing theory and simulation, are especially useful in 
making decisions in managing both demand and supply Queuing models help determine some 
im portant performance characteristics o f a service system related to waiting lines that form  at 
peak periods o f demand or when demand exceeds service capacity for a limited period o f tim e. 
Queuing models provide performance measures such as the average tim e each custom er spends 
in the waiting line and in the system, average number o f customers in the system, average queue 
length. Knowledge o f such im portant performance measures can help operations managers 
make inteUigent decisions concerning capacity and demand. Simulation is also a powerful and 
popular tool often used with queuing models. Simulation helps managers collect im portant 
information about system performance and provide answers to “what if” questions concerning 
capacity expansion or reduction. These techniques are discussed in the supplement to this 
chapter.
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Management of Demand in Waiting

Lines that form at cash registers, box offices, toll booths, bank teOers, and post offices are resent­
ed by many people, but seen by m ost as part o f daily life. Strategies for managing demand are 
effective for some service organizations but they don’t completely eliminate waiting. In other 
words, waiting lines, or queues, form even at well-managed service facilities.

Among the many disadvantages o f waiting is balking; that is, some customers may give up and 
leave the system. This may mean loss o f some customers in the short term; that is, they may come 
back at another time, but some may leave the system forever and go to a competitor. Whatever 
the case might be, it means loss o f revenue for the service organization.

Reducing waiting time may be an im portant com ponent o f both demand and supply manage­
ment. It was m entioned that management science techniques are available to help operations 
managers make system-related decisions to reduce waiting and its negative impact on customers 
and service organization. Now let’s look at other, nontechnical approaches to managing demand 
when waiting lines are formed. The main focus o f these approaches is to make waiting a less 
painful experience for customers as well as service providers. To accomplish this we must under­
stand the psychology of people in waiting hnes. David Maister® formulated eight propositions 
about the perceptions and psychology o f people in waiting. In the following paragraphs, these 
propositions are summarized, and suggestions are offered as to what management can do to alle­
viate the problem.

1. Unoccupied tim e feels longer than  occupied tim e— Many service organizations have 
discovered this perception and provide distractions to keep customers occupied. Some 
restaurants have a bar where patrons can have a drink and socialize while waiting for 
their table. Newspapers and magazines found in doctors’ and dentists’ offices, or TV  sets 
in waiting rooms o f auto repair shops all serve the same purpose: take customer’s mind 
off waiting. A recent innovation for doctors’ waiting rooms is health information pro­
vided by a Tampa, Florida company; “ ...in  many doctor’s offices these days, the stan­
dard television offerings like daytime talk shows are giving way to a more focused kind 
o f programming: health content. A company called AccentHealth has been providing 
programming to 12,300 doctor’s offices in the United States on subjects like mental 
health, allergies and diabetes.” '°

2. Preprocess w aits feel longer than in-process w aits— Waiting seems to be shorter once 
the service has begun. Anxiety may be higher when waiting to be served. There is the 
fear of being forgotten by the servers, but once you are in the system and the process is 
underway, these feelings can easily go away. Some restaurants give menus to patrons 
waiting for a table, which gives them the im pression that service has begun and keeps 
them  occupied. Sometimes a simple acknowledgment is enough to give the same 
impression; a letter from the admissions office o f a college you have applied may make 
waiting feel shorter especially if  an approximate date for decision is also provided.

Chapter 11 Managing Demand and Supply in Services 223



3. Anxiety makes w aits seem  longer— As m entioned in the previous paragraph “being 
forgotten” may be one source o f anxiety; not knowing how long the wait is going to be, 
what the service will be hke, i f  you are in the right line, or if  you’ll be able to get in 
before all tickets are sold out at a sporting event are some other sources. Anything man­
agement can do to reduce the custom er’s anxiety will make the wait feel shorter and less 
painful.

4. Uncertain waits are longer than  known, finite waits— Waiting feels longer when you 
don’t know when the service will begin, and as just m entioned, this increases anxiety. 
Providing an estimate for the wait usually helps customers calm down and accept the 
situation. Estimates, however, m ust be carefully made and close to actual and overesti­
mating usually pleasantly surprises the customer. Disney World and Disneyland, for 
example, post estimates for each attraction and they generously overestimate them.

5. Unexplained waits are longer than  explained waits— W hen people are told o f the rea­
sons for the wait, they can feel m ore com fortable and be m ore understanding, but when 
they are kept in the dark as to the reason for delay, they may get upset. For example, if a 
nurse explains to patients in the waiting room  that the doctor is going to be late because 
he is attending an emergency case, m ost people will understand and judge the delay as 
justifiable. Consequently, service organizations must be honest and forthcoming vnth 
customers and explain the reason(s) when there is a delay in the service.

6. Unfair waits are longer than  equitable w aits— M ost people would be upset if  they see 
someone cutting in the line, or any other practice that violates the com m on concept o f 
fairness. Unfortunately, these practices are com m on at some service organizations. For 
example, an employee who opens up a new cashier line at a supermarket may take cus­
tomers from the end o f another check-out line rather than the next person in line, or an 
employee at the service counter who interrupts your service to answer a phone and 
serves the customer on the line violates people’s expectations o f fairness. These practices 
not only anger customers, but they also make the wait feel longer than it actually is.

7. The m ore valuable the service, the longer the custom er w ill wait— In Chapter 5, 
“Service Strategy and Competitiveness,” a model o f  value was presented, which defined 
nonm onetary price as any sacrifice a custom er has to make to receive a service. We also 
included waiting tim e as part o f this price. Consequently, tim e spent in waiting is part 
o f the sacrifice consumers are willing to make for the service, and just like m onetary 
price paid for services, the higher the value o f the service, the higher the nonmonetary 
price customers will be willing to pay Service managers m ust have a good idea how 
valuable the service is to customers to make sure that waiting does not exact too high a 
price from customers.

8. Solo waits feel longer than  group waits— Waiting for m ost services is in the company 
o f other customers; hence customers are not alone in the line in a strict sense. However, 
because customers normally don’t know each other, they may feel like waiting in

224 SERVICE MANAGEMENT



isolation, especially if  there is no conversation among customers or no distractions. 
Service operations managers should create opportunities, when possible, for customers 
to socialize and converse among themselves. This will create a sense o f community and 
provide a distraction and make the wait feel shorter.

Research on customer perceptions o f waiting conducted at a bank branch in Boston confirmed 
that as perceptions o f waiting tim e increase, customer satisfaction tends to decrease. Researchers 
also found that the m ost im portant issues for customers include the following:

■ “Fairness— Can newcomers cut in front o f customers who arrived before them, or is 
the line first come, first served?

■ Interest level— Are interesting things happening that the customer can watch?

■ Custom er attitudes— What tim e pressures do customers face?

■ Environm ent— Is waiting comfortable? Does the customer have to freeze in the cold or 
bake in the sun?

■ Value o f  service— How im portant is the result o f the transaction to the customer?
Could it easily be obtained elsewhere? Can the customer come back another time, or is 
the transaction urgent?”"

11.4 Managing Supply
Capacity is the extent o f the ability o f a system to deliver the service it was designed to deliver. 
Hence, managing supply means managing the capacity. Before strategies for managing supply are 
discussed, capacity must first be defined and difficulties surrounding the measure o f capacity 
understood. Then, the components that make up or influence capacity will be examined. When 
there is a solid understanding o f  capacity and its components, the various strategies for manag­
ing demand and the process o f aggregate planning may be discussed.

Capacity

Capacity is usually defined as the maximum rate o f output. This simple definition, however, 
hides an inherent difficulty with the concept, and that is the measure o f output in services. As 
discussed in Chapter 2, “The Nature o f Services and Service Encounters,” two o f the characteris­
tics o f services are that they produce an intangible output, and the output is not standard and 
may exhibit considerable variability. A third reason for the difficulty is that service organizations 
rarely offer a single, uniform  service. For example, how is the output o f a hospital measured? 
Should the number of beds occupied, number o f patients treated, number o f physician hours, or 
number o f nurse hours be used? None of these measures provides a satisfactory measure to truly 
reflect the service provided at a hospital. For example, if  the number of beds occupied is used, 
this measure does not tell anything about the difference in resources needed to treat a patient 
with cancer and a patient who is in the hospital with a broken leg. Even if  two cancer patients are
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compared, the severity o f their cases, required treatments, and the resources needed for their 
treatment and their costs can be very different.

Another interesting fact, and a challenge for service operations managers, is that even with the 
same number o f employees and same facilities, capacity o f a service organization may not be the 
same from day to day This is so because o f the variability customers exhibit in terms o f their 
needs and requirements as well as variability due to service employees. For example, two cus­
tomers who arrive at a bank teller may require considerably different amounts o f service from 
the teller; one may be just depositing his paycheck and take 30 seconds o f the teller’s time. The 
second customer, on the other hand, m aybe depositing 15 checks for a small business and trans­
ferring m oney between accounts o f the company and may take several minutes. W hen the bank 
has too many o f the second type o f customers on a particular day, say Friday, the capacity o f the 
bank will be reduced. Thus, it is clear that a service organization m ust choose its output measure 
carefully, if  possible, to avoid all these problems.

Components of Capacity
The seven basic components o f capacity are human resources, facihties, equipment, tools, time, 
customer participation, and alternative sources o f capacity.

Human resources— Human resources are directly related to aggregate output. The number of 
people, the level o f skills, and the m ix o f skills are m ajor factors. Highly skilled people organized 
into motivated groups and supplied with the best equipment can have an enorm ous impact on 
productivity. Further, if  the leadership is excellent and the environment is rewarding, the twin 
factors o f leadership and motivation may increase capacity. Human resources are also a highly 
flexible capacity com ponent. Workers can be hired and fired easier than equipment can be 
bought and sold. Labor can work full-tim e, part-tim e or overtime. Workers can be cross-trained 
to perform a variety o f jobs.

Facilities— Facilities are needed to house employees and equipment. Some services are provided 
over the phone, through computer networks, through mail, or through air such as TV  broad­
casts; hence they do not need to consider customers in facility design. However, many other 
organizations receive customers in their facilities to deliver a service.

Equipm ent and tools— Although m uch o f equipment planning has already been determined in 
the design o f the service delivery system and capital budgeting stage o f the strategic plan, som e­
times simple, inexpensive equipment substitutions or modifications may yield increases in 
productivity and thereby expand capacity. Advances in technology, especially new gadgets that 
take advantage o f the Internet and high-speed telecom munication networks, may increase serv­
ice productivity and capacity. For example, some restaurants in the United States, Europe, 
and Japan are using “technology that allows diners to order food directly off screens at their 
tables, instead o f depending on fellow human beings to note their choices, sometimes grumpily
or erroneously.”
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Time— Tim e is a com ponent in two ways. First, capacity may be altered by changing the mix 
between two tim e periods or shifting output to another time period. This is especially appropri­
ate for services subject to peak demand periods. Second, in a larger sense, extending the hours of 
operation increases the total capacity relative to demand for a specified time period.

Customer participation— Another im portant component o f capacity in some services is cus­
tomer participation. Many services rely on customers’ labor for service delivery For example, a 
customer does all the work at an automated teller m achine to withdraw money from his account. 
In other services the customer may supply only part o f the required labor.

Alternative sources— Alternative sources o f capacity may be internal or external. Internal 
sources may consist o f mothballed machines or facilities, extended work hours, or multiple 
shifts. External sources may consist o f  subcontracting, acquiring another company, or increasing 
automation. The leasing o f resources also allows for a wide range o f capacity expansion 
alternatives.

Strategies for Management of Supply
Service operations managers have a much greater control o f and influence on the supply of serv­
ices than they have on the demand. However, even a higher degree o f control o f the supply of 
services does not guarantee a perfect match between the demand and supply. Following are some 
strategies operations managers can use to increase or decrease the supply o f services. These 
strategies inevitably rely on skillful use o f one or more capacity components in changing the 
service capacity and hence the supply. As with demand management strategies, it must be point­
ed out that not all these strategies are appropriate or feasible for all service organizations.

Changing the level of workforce— This is a strategy that can be used effectively only in the 
m edium-term, that is, over a planning period o f 3 to 12 months. Anticipating an increasing or 
decreasing trend in demand, managers can gradually increase or decrease the number of employ­
ees. Also, anticipating seasonal peaks and valleys in demand, a service organization may hire 
workers for the length o f the season. The m ajor disadvantage o f this strategy is the high cost of 
hiring, training, and term ination o f employees, and the difficulty of developing loyalty among 
employees.

Cross-training employees^— M ost services involve several tasks. The level o f demand for each 
task may not be equal at all times. Training employees in tasks other than their regular assign­
ments and empowering them to serve can help increase service capacity during peak demand 
periods. This has an additional advantage; it helps employees develop themselves by gaining 
additional skills and reduces boredom that results from doing the same job day-in and day-out.

Part-time workers— Many service organizations today rely on part-time employees for a signif­
icant portion o f their labor needs. It is estimated that in 2011 approximately 19.5 percent o f the 
workforce in the U.S. is employed on a temporary, part-time b a s is .P a rt- t im e  employees m aybe 
most appropriate when the daily labor needs o f the service exhibit a clear and pronounced
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pattern, as is the case in fast food restaurants and package delivery services. W hen feasible, the 
use o f part-time wforkers adds significant flexibility to service capacity and gives operations m an­

agers better control o f service supply.

Increasing custom er p articipation— As m entioned earher, customers may be a valuable source 
o f labor in the delivery o f some services, and some service organizations make clever use o f this 
source. For example, in some restaurants patrons prepare their own salad at the salad bar, but a 
waiter brings their food to the table. At Shouldice Hospital, patients are encouraged to walk out 
o f the operating room  to a rest area after a hernia operation, rather than hospital personnel 
transporting the patient in a wheelchair as done in m ost hospitals after a surgery Increasing cus­
tomer participation, in general, reduces the labor input from the service organization and 
increases the service speed, thereby increasing the capacity. However, there is also a risk in 
increasing customer participation; if  customers are not skillful in performing their tasks, they 
may slow things down and cause a reduction in the capacity.

Renting equipm ent— Equipment is an im portant com ponent o f service capacity in many serv­
ices. Hence, just increasing the number o f employees may not be enough to increase the capaci­
ty. An increase in the equipm ent availability must usually accompany the increase in 
employment. W hen the increase in employment is only temporary, purchase o f equipment may 
not be economically justified. W hen this is the case, the service organization may rent or lease the 
necessary equipment. This is a com mon practice in the airhne industry; airlines that face 
increased demand during summer rent or lease airplanes from other airhnes or freight carriers.

Expanding/renovating facilities— Often output may be increased by moving to a new building 
with a better space pattern or by developing a better layout o f equipment in the old building. 
Better lighting, air-conditioning, and heating improvements also may contribute to productivity 
and thereby expand capacity.

Autom ation— Automation o f tasks performed by humans has been used in m anufacturing for 
many years. M ajor advantages of autom ation are lower cost, higher output, consistency o f out­
put, and hence higher quality. Automation has not always been seen as desirable in services 
because it usually implies impersonal service. However, speed and lower cost, in addition to 
other benefits it provides, are making automation an attractive alternative to human delivery of 
some services. For example, many hotel chains have installed kiosks for quick check-ins and 
check-outs. Also, customers o f auto rental company Hertz rent cars at automated kiosks, just as 
airlines have for some tim e allowed passengers to check in without talking to anyone.

Extending service hours— Some service organizations may increase their capacity by extending 
their hours o f operation under special circumstances or during periods o f  increased demand. For 
example, some retailers stay open all night during Christmas shopping; some post offices receive 
mail until midnight on April 15 to help taxpayers make the deadline; and amusement parks have 
extended hours in summer m onths and on weekends.
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Better scheduling tools and practices— Significant increases in capacity may be obtained from 
better scheduling o f  service personnel and their activities. Many management science techniques 
are available to optimize scheduling o f service employees, such as nurses at a hospital, airline 
flight crews, and locating and scheduling emergency medical services. Also, performing nonur­
gent tasks, such as cleaning and maintenance, during periods o f low demand are simple but 
effective ways to increase service capacity.

11.5 Summary
The development o f a service system proceeds from the design o f the service, to aggregate plan­
ning o f resources, to building o f the system. The basic objective o f aggregate planning is to plan 
a firm’s resources so that the firm’s capacity and demand for outputs are matched. Thus aggre­
gate planning may alternatively emphasize adjusting the demand side or the supply side to 
achieve a desired balance. In this chapter, strategies and tools that operations managers can use 
in accomplishing the challenging task o f balancing demand and supply in services were 
discussed.

The m ajor reasons that make this a particularly difficult task in services were first reviewed. For 
effective performance o f this task, an operations manager must be equipped with a sound knowl­
edge o f her customers and an understanding o f their needs. Then, she must study the nature and 
pattern o f demand to select and im plement the appropriate strategies for managing demand. 
Strategies and tools that help a service organization influence demand include price, advertising 
and promotions, offering services that have countercyclical demand patterns, using reservations 
or appointments, com munication efforts, and offering complementary services. Yield manage­
m ent as a special form of demand management used by airlines, car rental companies, and hotel 
chains was also briefly discussed. The discussion o f demand management concluded by focusing 
on the psychological aspects o f waiting and what operations managers can do to make waiting 
less painful, or maybe even an enjoyable experience for customers.

Capacity is the extent o f the capability o f a system to deliver the service it was designed to deliv­
er and is usually defined as the m aximum rate o f output. Hence managing supply means man­
aging the capacity. After pointing out the difficulties surrounding the capacity measurement in 
services, the m ajor components o f capacity for a service organization were discussed. Strategies 
for managing supply rely on the management o f these components o f capacity and include 
changing the level o f workforce, cross-training employees, hiring part-time workers, increasing 
customer participation, renting equipment, expanding/renovating facihties, automation, extend­
ing service hours, and using management science techniques for better scheduling and im ple­
menting good scheduling practices.
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11 Supplement
QUEUING AND SIMULATION

SI 1.1 Introduction
The body o f knowledge about waiting lines, often called queuing theory, is a valuable tool for the 
service operations manager. Waiting lines are a com mon situation— they may, for example, take 
the form o f cars waiting for repair at an auto service center, printing jobs waiting to be complet­
ed at a print shop, or students waiting for a consultation with their professor. Exhibit SI 1-1 lists 
just a few uses o f waiting-line models. Analysis o f waiting-line length, average waiting tim e, and 
other factors helps to understand service system capacity.

Service operations managers recognize die trade-off that must take place between the cost o f 
providing good service and the cost o f customer waiting time. Managers want queues that are 
short enough so that customers do not become unhappy and either leave without buying or buy 
but never return. However, managers are willing to allow some waiting if  the waiting is b 
by a significant savings in capacity costs.

Exhibit S I I -1 Com m on Queuing Situations

Situation Arrivals in Queue Service Process

Supermarket Grocery shoppers Checkout clerks at cash register

Highway toll booth Automobiles Collection of toll at booth

Doctor’s office Patients Treatment by doctors and nurses

Computer system Programs to be run Computer processes jobs

Telephone company Callers Switching equipment to forward calls

Bank Customers Transactions handled by teller

Machine maintenance Broken machines Repair people fix machines

Harbor Ships and barges Dockworkers load and unload

One means of evaluating a service facility is to look at total expected cost, a concept illustrated in
Exhibit SI 1-2. Total c o s t :is the sum of capacity costs plus expected waiting costs.
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Exhibit S11 -2 The Trade-Off Between Waiting Costs and Capacity Costs

Capacity costs increase as a firm attempts to raise its level o f service. Managers in some service 
centers can vary their capacity by having standby personnel and machines that can be assigned 
to specific service stations to prevent or shorten excessively long lines. In grocery stores, m an­
agers and stock clerks can operate extra checkout counters when needed. In banks and airport 
check-in points, part-tim e workers may be called in to help. As service improves (that is, speeds 
up), however, the cost o f  tim e spent waiting in lines decreases. Waiting cost may reflect lost pro­
ductivity o f  workers while their tools or machines are awaiting repairs or may simply be an esti­
mate o f the cost o f customers lost because o f poor service and long queues. In some service 
systems (for example, emergency ambulance service), the cost o f  long waiting lines may be intol­
erably high.

SI 1.2 Basic Queuing System Configurations
Service systems are usually classified in terms o f their number o f channels (for example, number 
o f servers) and number o f phases (for example, number o f service stops that must be made). A 
single-channel queuing system with one server is typified by the drive-in bank that has only one 
open teller or by a drive-through fast-food restaurant. If, on the other hand, the bank had sever­
al tellers on duty and each customer waited in one com m on line for the first available teller, then 
we would have a m ultichannel queuing system at work. M ost banks today are m uhichannel serv­
ice systems, as are m ost large barber shops, airline ticket counters, and post offices.

A single-phase system is one in which the custom er receives service from only one station and 
then exits the system. A fast-food restaurant in which the person who takes your order also 
brings you the food and takes your m oney is a single-phase system. So is a driver’s license agency 
in which the person taking your application also grades your test and coOects the license fee. 
However, if  the restaurant requires you to place your order at one station, pay at a second, and 
pick up the food at a third service stop, it becomes a multiphase system. Likewise, if  the driver’s
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license agency is large or busy, you will probably have to wait in a line to complete the applica­
tion (the first service stop), then queue again to have the test graded (the second service stop), 
and finally go to a third service counter to pay the fee. To help you relate the concepts o f chan­
nels and phases. Exhibit S l l - 3  presents four possible configurations.

Exhibit S l l - 3  Basic Queuing System Configurations

Single-channel, single-phase system

- c o o - m o - service

multiphase system
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SI 1.3 Measuring the Queue’s Performance
Queuing models help managers make decisions that balance desirable capacity costs with wait­
ing-line costs. Some o f the many measures o f a waiting-line system’s performance that are com ­
monly obtained in a queuing analysis are the following:

■ The average tim e each customer or object spends in the queue

■ The average queue length

■ The average tim e each customer spends in the system (waiting tim e plus service time)

■ The average number o f customers in the system

■ The probability that the service facility will be idle

■ The utilization factor for the system

■ The probabOity o f a specific number o f customers in the system

SI 1.4 A Single-Channel Queuing Model
The m ost com m on case o f queuing problems involves the single-channel, or single-server, wait­
ing line. In this situation, arrivals form  a single Une to be serviced by a single station (refer to 
Exhibit S l l -3 ) .  It is often possible to assume that the following conditions exist in this type of 

system:

1. Arrivals are served on a first-com e, first-served basis, and every arrival waits to be 
served, regardless o f  the length o f  the line or queue.

2. Arrivals are independent o f preceding arrivals, but the average number o f arrivals 
(arrival rate) does not change over tim e.

3. Arrivals are described by a Poisson probability distribution and come from an infinite 

(or very, very large) population.'

4. Service times vary from one customer to the next and are independent o f one another, 
but their average rate is known.

5. Service times occur according to the negative exponential probability distribution.^

6. The average service rate is faster than the average arrival rate.

When these conditions are met, the equations shown in Exhibit SI 1-4 can be developed. These 
equations enable you to calculate the seven measures o f  a waiting line system’s performance 
m entioned earlier. Note that all the calculations are based in some way on the average number of 
arrivals per time period (k) and the average number o f customers served per time period (|0.). 
The following example illustrates how this single-channel model may be used.
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Exhibit S11 -4 Equations for the Smgle-Channel Waiting-Line Model

A = Mean number o f anivals per time period 

H =  Mean number o f people or items served per time period 

L  = Average number o f units (customers) in the system (waiting line + service) 

X
~ IL-X

Wg = Average time a unit spends in the system (waiting time + service time)

1

~ l l - l
L  = Average number o f units in the queue

H ifi-X )

W = Average time a unit spends waiting in the queue

M yU-A)

p  = Utilization factor for the system 

_ X

= Probability o f 0  units in the system (that is, the service unit is idle)

= 1 - A

= ProbabiMty of more than k  units in the system, where n is the 

number o f units in the system

Golden Muffler Shop— Jones, the mechanic at the Golden Muffler Shop, can install new mufflers 
at an average rate o f three per hour (or approximately one every 20 m inutes), according to a neg­
ative exponential distribution. Customers seeking this service arrive at the shop on the average o f 
two per hour, following a Poisson distribution. The customers are served on a first-in, first-out 
basis and come from a large population o f possible buyers.
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From this description, we can obtain the operating characteristics o f  Golden Muffler’s queuing 

system:
\ - 2  cars arriving per hour 

|I = 3 cars served per hour 

^ 2 2

= 2 cars in the system, on average 

= 1 hour
' f i - X  3-2

= 1-hour average waiting tim e in the system

L  _  2  ̂ ^  4 4
3 ( 3 - 2 )  3(1) 3

=  1.33 cars waiting in line, on average

W = ----------- = -------—  = -  hour
’ |^(|i->.) 3 ( 3 - 2 )  3

40-m inute average waiting tim e in the queue per car

X 2 
p = — = —
P H 3

= 66.6 percent o f tim e m echanic is busy 

= 0.33 probability there are 0 cars in the system

[̂rKtr
a 19.8 percent chance that m ore than 3 cars are in the system
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After we have computed the operating characteristics o f a queuing system, it is often im portant 
to do an economic analysis o f their impact. The waiting-line model previously described is valu­
able in predicting potential waiting tim es, queue lengths, idle tim es, and so on. but it does not 
identify optimal decisions or consider cost factors. As stated earlier, the solution to a queuing 
problem may require management to make a trade-off between the increased cost o f providing 
better service and the decreased waiting costs derived from providing that service.

SI 1.5 A Multichannel Queuing Model
The next logical step is to look at a multichannel queuing system, in which two or more servers 
or channels are available to handle arriving customers. Assume that customers awaiting service 
form one single line and then proceed to the first available server. An example o f such a m ulti­
channel, single-phase waiting line is found in many banks today A com mon line is formed, and 
the customer at the head o f the line proceeds to the first free teller. (Refer to Exhibit SI 1-3 for a 
typical multichannel configuration.)

The multichannel system presented here again assumes that arrivals follow a Poisson probability 
distribution and that service times follow a negative exponential distribution. Service is first- 
come, first-served, and all servers are assumed to perform at the same rate. Other assumptions 
listed earlier for the single-channel model apply as well.

The queuing equations for this model are shown in Exhibit S l l -5 .  These equations are obvious­
ly more complex than the ones used in the single-channel model, yet they are used in exactly the 
same fashion and provide the same type o f information as the simpler model.^

Golden Muffler Revisited— The Golden Muffler Shop has decided to open a second garage bay 
and hire a second mechanic to handle muffler installations. Customers, who arrive at the rate o f 
about ^ = 2 per hour, will wait in a single line until one o f the two mechanics is free. Each 
mechanic installs mufflers at the rate o f approximately |i = 3 per hour.
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Exhibit S11 -5 Equations for the Multichannel Queuing Model

M  = Number o f channels open 

X = Average anival rate 

|0. =  Average service rate at each channel 

Pq =  Probability that there are 0  people or units in the system 

1

liteJ -ilil M\i
M \i-X

= Average number ofpeople or units in the system

{M -D K M y i-X f  °

W  =  Average time a unit spends in the waiting line 

or being service (namely, in the system)

p  + L = L
iM -iy .{M \ i-X f ° |X X 

= Average number of people or units in line 

waiting for service 

= L - i

= Average time a person or unit spends in the 

queue waiting for service

To find out how this system compares to the old single-channel waiting-hne system, compute 
several operating characteristics for the M = 2 channel system and compare the results with those 
found in the first example.
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t - f - T + l f 2 Y  2(3)
2 ! t 3 j  2 ( 3 ) - 2

3 2 [ 9 j [ 6 - 2 j  3 3 
= 0 .50  probability o f 0  care in the system

( 2 X3 X2 / 3 ) Vn   ̂ 2  ̂ 8 / 3 T H  2 ^ 3  
" l ! [ 2 ( 3 ) - 2 ] H2 j  3 ^ 1 6 U J ^ 3  4 

= 0.75 average number o f care in the system

L  3 / 4  3 ,

= 22.5-minute average time a car spends in the system

= L  - -  =  - - -  =  -L  
’ * 4  3 12

= 0.083 average number o f care in the queue

, ^ ^ ^ ^ ^ 0 . 0 4 1 5  hour 

= 2.5-minute average time a car spends in the queue

We can summarize these characteristics and compare them to those o f the single-channel model
is foUows:

Single Channel Two Channels
Pq 0.33 0.5

2 cars 0.75 car

60 minutes 22.5 minutes

1.33 cars 0.083 car

40 minutes 2.5 minutes
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The increased service has a dramatic effect on almost all characteristics. In particular, tim e spent 
waiting in line drops from 40 minutes to only 2.5 minutes. This is consistent with the trade-off 
curve illustrated earlier in Exhibit S l l -2 .

SI 1.6 More Complex Queuing Models and the Use of 
Simulation
M any practical waiting-line problems that occur in service systems have characteristics like the 
models just described. Often, however, variations o f  this specific case are present in an analysis. 
Service times in an automobile repair shop, for example, tend to follow the normal probability 
distribution instead o f the exponential distribution. A college registration system in which sen­
iors have first choice o f courses and hours over all other students is an example o f  a first-com e, 
first-served model with a preemptive priority queue discipline. A physical examination for m ili­
tary recruits is an example o f a multiphase system, one that differs from the single-phase models 
discussed earlier. A recruit first hnes up to have blood drawn at one station, then waits to take an 
eye examination at the next station, talks to a psychiatrist at the third, and is examined by a doc­
tor for medical problems at the fourth. At each phase, the recruit must enter another queue and 

wait his turn.

Models to handle these cases have been developed by operations researchers. The computations 
for the resulting m athematical formulations are m ore com plex than the earlier ones, though. 
And many real-world queuing applications are too complex to be modeled analytically. When 
this happens, analysts usually turn to computer simulation.

Sim ulation, the next topic, is a technique in which random numbers are used to draw inferences 
about probability distributions (such as arrivals and services). Using this approach, many hours, 
days, or m onths o f data can be developed by a computer in a few seconds. This allows analysis o f 
controllable factors, such as adding another service channel, without actually doing so physical­
ly  Basically, whenever a standard analytical queuing model provides only a poor approximation 
of the actual service system, it is wise to develop a simulation model instead.

SI 1.7 Simulation as a Scheduling Tool
When a system contains elements that exhibit chance in their behavior, the M onte Carlo method 
o f simulation may be applied. The basis o f M onte Carlo simulation is experimentation on the 
chance (or probabilistic) variables through random sampling.

The simulation technique breaks down into five simple steps:

1. Set up a probability distribution for im portant variables.

2. Build a cumulative probability distribution for each variable.

3. Establish an interval o f  random numbers for each variable.
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4. Generate random numbers.

5. Actually simulate a series o f trials using the random numbers to obtain values for the 
variables.

We demonstrate a M onte Carlo simulation with the aid o f Exhibits S 11 -6 through S 11 -8. Assume 
that a single-channel, single-phase queuing system, such as that at a postal substation, is being 
analyzed. The analyst makes a number o f observations o f the number o f arrivals per 5-minute 
period and the number o f services per 5-minute period. The data are classified into frequency 
distributions and then represented as probability distributions, as shown in Exhibit SI l-6 (a ) and 
(c). Next, the cumulative probability distributions for Exhibit S ll -6 (a )  and (c) are computed, as 
shown in Exhibit SI l -6 (b ) and (d). We now proceed as follows.

Exhibit S I 1 -6 Probabilities for a System Simulation

Probability for number of arrivals in a time period Probability for number of services/period
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Random Units Arriving Random Units Serviced Units in Line Waiting
Number During the Number During the to Be Serviced at

Period Period* End of Period

Exhibit S11 -7 Simulation of a Postal Substation for Three Time Periods

2 0.63 3 0.17 2 1

3 0.87 4 0.03 1 4

4 0.11 2 0.42 3 3 

■ These would proceed to the next station.

1. Set up headings for the tim e and status o f each item in the system, as in Exhibit S l l -7 .  
(Items in this case are the number o f  people arriving or being served.)

2. Obtain a table o f random numbers found in management science texts. A portion o f 
such unrelated numbers is shown in Exhibit S l l -8 .

3. Select a row and column, and then proceed to the random number table. We selected 
the second column to start and decided to read down. Enter the number 0.63 for the 
second column and 0.17 for the fourth column in Exhibit S l l -7 .

4. Go to the first cumulative probability chart (Exhibit S l l -6 ( b ) ) ,  and find 0.63 on the 
vertical scale. Draw a horizontal line to the bar it first meets. This is the three-arrivals- 
per-period bar. Enter 3 in the table in Exhibit S I I -7 in the appropriate column.

5. Go to the second cumulative probability chart (Exhibit 8 1 1-6(d)) and find 0.17 on the 
vertical scale. Draw a horizontal line to the bar it first meets. This is the tw o-units- 
serviced-per-period bar. Enter 2 in the appropriate column in Exhibit SI 1-7.

6. Units arriving minus units serviced in the period gives a surplus o f one waiting to be 
served in the next period.

7. Repeat steps 3 through 5, keeping track o f units left to be serviced in each following 
period, if  any.

Note that no m atter how complex the system may be, simulation consists o f examining the 
inputs, waiting lines, services, and output at one particular tim e period. Then the “clock” is 
moved up one tim e period and the system is examined again. After hundreds (or thousands) o f 
sim ulations, average waiting periods or average total service times through many different trans­
actions may be found.

SI 1.8 The Role of Computers in Simulation
Computers are critical in simulating complex tasks. They can generate random numbers, simu­
late thousands o f tim e periods in a matter o f  seconds or m inutes, and provide management with 
reports that make decision making easier. A computer approach is almost a necessity to draw 
valid conclusions from a simulation.
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5497 (6 3 1 7 ^  5736 9468 5707 8576 2614

0234 8703 2454 6094 1760 3195 0985

9821 1142 6650 2749 3677 4451 4959

9681 5613 9971 0081 7249 3016 1385

Computer programming languages can help the simulation process. General-purpose languages 
such as FORTRAN, BASIC, COBOL, C++, or PASCAL are one approach.

Special-purpose simulation languages, such as GPSS, and SIMSCRIPT, have a few advantages: 
(1) they require less programming time for large scale simulations, (2) they are usually more effi­
cient and easier to check for errors, and (3) they have random-number generators already built 
in as subroutines.

Commercial, easy-to-use prewritten simulation programs are also available. Some are general­
ized to handle a wide variety of situations ranging from queuing to inventory.

The names of a few such programs are Extend, Modsim, Witness, MAP/I, Enterprise Dynamics, 
Simfactory, ProModel, Micro Saint, and ARENA. There are also packages specifically designed 
for simulating various aspects of service systems. Two such programs are ServiceModel and 
MedModel developed by ProModel Corporation. ServiceModel can be used to simulate facility 
layout and design, capacity planning, staff and service scheduling, complex paperwork and cus­
tomer flow, and distribution and logistics of service organizations. MedModel has been devel­
oped for the healthcare industry to evaluate, plan, and design/redesign the processes, procedures 
and policies of hospitals, chnics and labs. Spreadsheet software can also be used to develop sim­
ulations quickly and easily. Such packages have built-in random-number generators (through 
the @ RAND command) and develop outputs through “data-fill” table commands.

Using POM  for Windows for Queuing Problems
POM for Windows Waiting Lines (queuing) module can be used to solve problems that fit any 
one of the models discussed in this chapter. Exhibit S ll-9  illustrates the solution of the single 
channel waiting line model of Golden Muffler Shop example (select model M/M/1 from the 
menu) and a graph of probabilities for the number of customers in the system. In addition, the 
Waiting Lines module provides a table of probabOities io iP  (n = k). Exhibit S ll-1 0  has the out­
put of the Golden Muffler Shop problem with two servers (multichannel model, M/M/s).

Exhibit SI 1-8 Portion of a Table of Random Numbers
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Exhibit S 11 -9 PO M  for Windows Solution o f  the 
Single-Channel Golden MufQer Shop Example

Golden Muffler Shop
Prat)abiltties|>(N=J<);

.1 B ^ WJWSm S> «

SP.„tSd..„ j I I ! • s„.„HT«d

Exhibit S l l -1 0  PO M  for Windows Solution o f the 
Two-Channel Golden M uffler Shop Example
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SI 1.9 Summary
Two management science tools were examined, queuing theory and simulation, which are often 
useful in scheduling capacity. They can both provide m formation about the capacity needed so 
that customers are not forced to wait an unreasonable length o f  tim e. When certam m athemati­
cal conditions can be met, a series o f  queuing formulas may describe the parameters o f the wait. 
When the situation at hand does not fit die assumptions o f  queuing theory, M onte Carlo simu­
lation can be employed as a scheduling tool.

Endnotes
1. The Poisson distribution is established by the formula

Where P(x) -  probability o f x  arrivals per unit o f time 

X = number o f arrivals per unit o f time 

X = average arrival rate 

e = 2.7183 (which is the base o f natural logs)

2. This distribution takes the form

Probability (service takes longer than x minutes) = e~^ for x  > 0 

|I = average number served per minute

3. See either Barry Render and R. M. Stair, Quantitative Analysis for Management, 11th ed. 
(Upper Saddle River, NJ, Prentice Hall, 2012); or Jay Heizer and Barry Render, 
Production and Operations Management, 11th ed. (Upper Saddle River, NJ, Prentice 
Hall, 2014), for details.
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12
SERVICE QUALITY AND 

CONTINUOUS IMPROVEMENT

12.1 Introduction
Quality has been one o f the m ost talked about topics in the business world during the 1980s and 
1990s. There is, o f  course, good reason for this. During the late 1970s and 1980s many large U.S. 
corporations were affected; some were virtually devastated by com petition from foreign compa­
nies. Japanese firms, for example, increased their U.S. market share in practically every industry 
they entered, while consumer confidence in goods produced by American companies dimin­
ished. Loss o f customers led to loss o f profits for many American companies and loss o f jobs for 
many of their employees, and hardship for their families. Japanese companies achieved this suc­
cess in the United States, as well as in many other countries, largely due to the superior quality of 
their goods and efficient production methods.

The shock caused by this situation initiated a quality revolution in the U.S. industry As a result 
today most American manufacturers have significantly improved the quality o f their goods. The 
quality revolution that started in the early 1980s was not limited to manufacturing industries. 
Practically all service organizations, including government organizations at all levels, were also 
impacted by the movement as consumers demanded quality in everything they purchased; both 
goods and services.

This chapter discusses basic issues that determine quality and continuous im provement in serv­
ices. The supplement to the chapter focuses on the tools and techniques o f service quality and 
continuous improvement.

12.2 WHiy Quality Is So Important
Quality is no longer a strong competitive advantage possessed by only a relatively few firms in any 
manufacturing industry. Today it is simply a prerequisite for being in business. Manufacturers 
who do not produce quality products will not survive in the years to come. Is this also true for the 
field o f services? We beheve the answer is “yes.” Although service companies do not have as much
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foreign competition as manufacturers do, domestic competition is fierce enough to make quality 
a prerequisite for survival in many services. Thus, the answer to the question as to why service 
q u ality  is SO im portant is simply, “survival,” and “competitiveness.” Now take a look at some o f the 
reasons that make quahty so essential for survival and competitiveness.

H igher custom er loyalty— Quality is a vital ingredient o f customer satisfaction. Superior quali­
ty leads to higher satisfaction, and higher satisfaction in turn leads to loyal customers. As empha­
sized earlier, customer loyalty leads to higher profits and growth.

H igher m arket share— Loyal customers provide a sohd custom er base for the organization. 
Their word-of-m outh advertising brings new customers leading to a larger market share for the 
organization.

H igher returns to investors— Research indicates that companies known for their high-quahty 
goods and/or services are profitable companies, and therefore their stocks are good investments. 
A recent study by the National Institute o f  Standards and Technology (N IST) involving the 
applicants o f Baldrige Performance Excellence Program (formerly M alcolm Baldrige National 
Quality Award Program) found a benefit-to-cost ratio o f 820 -to -l to the U.S. economy using 
only the benefits for the surveyed group o f apphcants for the National Quality Award since 2006 
but using all the social costs o f  the award program .'

Loyal employees— W hen an organization produces superior quality goods and/or services, its 
employees take pride in their work and gain high levels o f satisfaction fi-om their jobs. Satisfied 
employees tend to be loyal and productive. In addition, the organization enjoys low employee 
turnover.

Lower costs— Superior quality means doing things right the first time, which means the organ­
ization will spend relatively little m oney to correct mistakes or give refunds to dissatisfied cus­
tomers. Preventing mistakes increases productivity and lowers cost.

Lesser vulnerability to  price com petition— Companies like Ritz-Carlton Hotels, known for 
their superior quahty, can usually charge premium prices because they offer something their 
competitors don’t. Consequently, they usually don’t have to compete primarily on the basis o f 
price, and when they do have to compete on the basis o f price, they are usually in good condition 
to do so because o f their high productivity and low costs.

No organization will enjoy these competitive advantages if  its goods and/or services do not have 
the quahty customers want. Another consequence o f poor quality is hability for damages or 
injuries caused by poorly designed or produced goods and/or services. Medical malpractice suits 
and their financial impact on physicians and healthcare providers are well known.

12.3 Quality Defined
Quality is often talked about, and much desired but somewhat difficult to define. The problem 
lies not m finding definitions as many definitions exist, but in making sure that m any particular 
situation, customers, service providers, and suppliers understand each other’s definitions. Most
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definitions o f quality fall short o f  reflecting all the relevant perspectives. However, this is not nec­
essarily bad; multiple definitions o f quality make us aware o f the multiple perspectives that 
should be considered and multiple requirements that must be m et to achieve superior quality.

David Garvin identified five categories o f  quahty definitions that reflect five different 
perspectives:^

1. Transcendent— According to the transcendent view, quality is innate excellence and can 
be recognized only through experience. In other words, it can be summarized as “You 
cannot define quality but you know it when you see it.” This, however, provides httle 
practical guidance to managers in the quest for quality.

2. Product-based— Product-based definitions rely on measurable quantities to define 
quality. For goods, the measures may include length o f useful hfe, amount o f a desirable 
ingredient (e.g., “100% cotton”) or amount of a desirable output (e.g., “it gets 45 miles 
per gallon”). Examples for services include number o f entries in an encyclopedia, num ­
ber o f days within which your order will be shipped, or number o f rings before your 
call will be answered. Since it is based on measurable quantities, this definition allows 
an objective assessment o f quality. The disadvantage o f a product-based definition is 
that it assumes that all customers desire the same attributes and hence fails to account 
for differences in tastes and preferences o f individual consumers.

3. User-based— This approach to defining quality begins where the product-based defini­
tion ends; it defines quality from an individual consumer’s perspective. The “fitness for 
use” definition o f quality is consistent with this approach. In other words, it is based on 
the premise that “quality is in the eyes o f the beholder.” For example, a tastefully pre­
pared and presented meal that takes half an hour to deliver to a custom er’s table may be 
seen as a sign o f poor quality if the meal is for lunch and the customer is in a hurry 
The subjectivity o f this approach leads to two problems: (1) how to decide which attrib­
utes should be included in a good or service to appeal to the largest number of cus­
tomers; (2) how to differentiate between attributes that provide satisfaction and those 
that imply quality.

4. M anufacturing-based— Manufacturing-based definitions view quality as an outcome 
o f engineering and production processes. According to this approach quality is “confor­
mance to requirements.” In other words, how well does the output match the design 
specifications. For example, if an airline service specifies arrival within fifteen minutes 
o f the schedule, the level o f quality in terms o f this specification can easily be deter­
mined by comparing actual flight arrivals with schedule. The disadvantage o f this 
approach is that, unless specifications are based on customers’ needs and preferences, 
quality becomes an internal issue that helps simplify production control but fails to 
deliver what customers want.
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5. Value-based— This approach incorporates value and price into the definition o f  quality. 
Quality is defined as a balance between conformance or performance and an acceptable 

price to the customer.

These different quality definitions represent differences in perspectives o f business functions 
such as marketing, manufacturing, and design. For example, user-based definitions are closest to 
the marketing viewpoint. Designers, on the other hand, prefer a product-based approach, but 
manufacturing-based definitions reflect the m anufacturing manager’s prim ary concerns.

Finally, here’s the formal definition developed jointly by the American National Standards 
Institute (ANSI) and the American Society for Quahty (ASQ): Quality is “the totality o f  features 
and characteristics o f  a product or service that bears on its ability to satisfy given needs!’

12.4 Dimensions of Service Quality
Despite the value o f the different definitions o f quality discussed, managers o f  service organiza­
tions stiU have a difficult tim e understanding the exact meaning o f service quality. Garvin^ iden­
tified eight dimensions o f quality that help develop a m ore precise understanding o f the concept.

1. Perform ance— The basic operating characteristics o f a product that can be measured 
constitute the performance dimension. For example, the number o f seconds it takes a 
car to reach 60 miles per hour can be considered a performance measure for an 
automobile.

2. Featxires— These are extras or “bells and whistles” that come with the product but n or­
mally not part o f the standard package m sim ilar products, such as a Global Positioning 
System (GPS) navigation device and antilock-braking system in a car.

3. Reliability— The probability that a product will perform  its intended function for a 
specified period o f  tim e under specified environmental conditions, such as the proba­
bility that the transmission system will not require a repair for 6 years when maintained 
according to the m anufacturer’s guidelines.

4. Conform ance— The degree to which a product meets design specifications, such as 
actual number o f  miles per gallon (mpg) as compared to the mpg design specifications.

5. D urability— Durability is the am ount o f use a consumer gets from  the product before 
it physically deteriorates or continued use becomes uneconomical.

6. Serviceability— The ease and speed o f  repairs and the courtesy o f repair personnel.

7. Aesthetics— This dimension includes subjective traits such as how a product looks, 
feels, sounds, and for food items, tastes, or smeOs.

8. Perceived quality— Perceptions that have been formed in the consum er’s m ind as a 
result o f advertising, brand prom otion, w ord-of-m outh, or personal experience in use.
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Although the meaning o f the word “product” includes both goods and services, these dimensions 
seem more easily interpreted or understood for goods. Zeithaml, Parasuraman and Berry^ iden­
tified five dimensions with which consumers judge services:

1. Reliability— Reliabihty in services is defined as the ability to perform the promised 
service dependably and accurately. It means that the service organization performs the 
service right the first time and also means that the organization honors all its promises. 
Some examples include accuracy in billing, keeping records correctly, and completing 
the service at the promised tim e.

2. Responsiveness— This concerns the willingness or readiness o f employees to provide 
service. It includes timehness o f service such as giving prompt service, mailing a trans­
action slip immediately, and returning customer calls quickly.

3. Assurance— This dimension relates to the knowledge, competence, and courtesy of 
service employees and their abihty to convey trust and confidence. Competence means 
possession o f the required skills and knowledge to perform the service. Courtesy 
involves politeness, respect, consideration, and friendliness o f contact personnel.
This dimension also includes trustworthiness, behevability, and honesty o f service 
employees.

4. Empathy— Empathy is defined as the caring and individualized attention provided to 
customers. It includes the approachability and ease o f contact with the service providers 
and making the effort to understand the customers and their needs.

5. Tangibles— Tangibles include the physical evidence o f the service such as physical facih- 
ties, appearance o f service providers, tools or equipment used to provide the service, 
physical presentation of the service, and other customers in the service facility.

When Zeithaml, Parasuraman, and Berry asked more than 1,900 customers o f five nationally 
known companies to allocate 100 points across the five service quality dimensions, they averaged 
as follows: reliability 32 percent, responsiveness 22 percent, assurance 19 percent, empathy 16 
percent, and tangibles 11 percent. Then the researchers asked these customers to evaluate the 
company they had a service experience with. Customers indicated that their service company’s 
m ost serious shortcoming was lack o f rehability. These results seem to indicate that the most 
important service quality dimension for customers is reliability. This also seems to be where 
many service companies fail.

It should be noted that some researchers believe these dimensions do not necessarily apply to all 
services, whereas others conclude that only two o f the dimensions are significant.^ These should 
be seen as dim ensions for services in general. An in-depth understanding o f quality in any par­
ticular service requires a closer study o f its characteristics and what customers expect from 
the service. However, one should not be surprised to find commonalties among the different sets 
o f quality dim ensions for different services. For example, a National Consumer Study on 
Service Quality in Banking identified the following eight dim ensions o f quality in bank services:
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accessibility, appearance, clarity, competence, courtesy, features, reliability, and responsiveness.® 
When AT&T designed the M ilitary Card, a special calling card service for m ilitary personnel 
(many o f whom do not have local service), it identified the following eight dimensions based on 
customers’ needs: reliability, responsiveness, competence, access, courtesy, com munications, 
credibility, and tangibles.

12.5 The Gaps Model of Service Quality
The research project that helped Zeithaml, Parasuraman, and Berry to identif)^ the five service 
quality dimensions also led them to develop a model o f  service quality, which is com monly 
known as the “gaps” model. This model conceptualizes service quality on the basis o f the differ­
ences between customers’ expectations with respect to the five dimensions and their perceptions 
o f what was actually delivered. I f  a difference exists it is characterized as a “gap.” To measure these 
gaps they developed a 22 item questionnaire called SERVQUAL.

The gaps model and its SERVQUAL instrument is probably the m ost fi-equently used approach 
to discuss and measure service quality. However, this approach also has some risks. One problem 
is it does not allow the possibility that customers can have low quality expectations.^ For exam­
ple, if  a customer expected poor quality and got sUghtly better service from a service organiza­
tion, we cannot logically characterize the service as quality service. Also, the satisfaction 
approach to measuring quaUty runs into difficulty when services high in credence characteristics 
are evaluated. For example, complex legal or medical services present particular challenges 
because customers usually don’t know what to expect, and even after the service is delivered, they 
may never know with certainty how good the service was.® Another lunitation o f the gaps model 
is that it is appropriate for large service organizations. It may not be an accurate representation 
o f service quality in small firms.®

Despite these limitations, the gaps model provides valuable insight into understanding chal­
lenges o f delivering quality service. There have been numerous applications o f SERVQUAL as 
well as c r it ic is m s .A  graphical representation o f the gaps model is given in Exhibit 1 2 -1 ."
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Exhibit 12-1 Service QuaUty Model

Source: A. Parasuraman, Valarie A. Zeithaml, and Leonard L. Berry, “A Conceptual Model of Service Quality 
and Its Implications for Future Research,”/owrna/ of Marketing (Fall 1985), p. 44. Reprinted from Journal of 
Marketing, published by the American Marketing Association.

Gap 1: Not knowing what custom ers expect— According to the model, the first gap occurs 
because o f the difference between what customers expect and what managers perceive they 
expect. M ajor reasons for this gap are a lack o f marketing research orientation, evidenced by 
insufficient marketing research; inadequate use o f research findings; and lack o f interaction 
between management and customers. Inadequate upward com munication from contact person­
nel to management and too many levels o f management separating contact personnel from top 
managers are the other two reasons for this gap.

Gap 2: The w rong service quality standards— The difference between what managers think cus­
tomers expect and the actual specifications they establish for service delivery leads to the second 
gap. Reasons for the emergence o f  this gap are inadequate com mitment to service quality, lack o f 
perception o f feasibility, inadequate task standardization, and absence of goal setting.
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Gap 3: The service perform ance gap— The discrepancy between service specifications and the 
actual service delivered creates this gap. In general, this gap is created when employees are unable 
and/or unwilling to perform the service at the desired level. Various reasons are role ambiguity; 
role conflict, poor employee-job fit, poor technology-job fit, inappropriate supervisory control 
systems leading to an mappropriate evaluation/compensation system, lack o f  perceived control 
on the part o f employees, and lack o f teamwork.

Gap 4: W hen prom ises do n ot m atch delivery— The difference between what an organization 
promises about a service and what it actually delivers is described as Gap 4. Two factors con­
tribute to this gap: (1) inadequate com munication among operations, marketing, and human 
resources, as weO as across branches, and (2) propensity to overpromise in communications.

Gap 5: Expected service— perceived service gap. Gaps 1 through 4 contribute to the emergence 
o f Gap 5, which is the difference between what the customer expected to receive from the service 
and what she believes she actually did receive. As the model in Exhibit 12-1 indicates, customers’ 
perceptions are influenced by many sources, which include w ord-of-m outh communications, 
personal needs, past experiences, and com munications from the service organization. This is the 
most im portant gap because if  the perceived service falls short o f the custom er’s expectations, 
she will be disappointed and dissatisfied. Conversely, if  the perceived service exceeds the cus­
tomer’s expectations, she will be not only satisfied, but also delighted.

12.6 Achieving Quality
The American quality revolution that started in the 1980s was to a large extent sparked by 
Japanese competition. Japanese companies learned the basics o f  quality from  American experi­
ence. Quality experts W. Edwards Deming and Joseph M. Juran taught quality to many Japanese 
managers after World War II. In turn, American quality practitioners learned several things from 
Japanese companies and their quality practices. Probably the m ost im portant lesson was that 
quality cannot be achieved simply by the mechanical application o f  a few quality techniques in 
our factories or service establishments. Creating quality goods and services requires a funda­
mental change in management philosophy A second im portant lesson was that this change can­
not be accomplished quickly or easily It is an endless jou rn ey The third lesson was that we must 
produce goods and services that are desired by customers, rather than try to sell them what we 
produce. In other words, we should be customer-focused. This also required a fundamental 
change in how we design and produce goods and services. We must listen to customers and find 
out what they need and require.

These observations, combined with the accumulated theoretical and practical knowledge o f 
quality of American industry, led to the development o f a new philosophy o f  m anagement in i­
tially known as Total Quality Management (TQ M ). Although m ost elements o f TQM  are not 
new, the way they are put together and practiced today is considered by many as revolutionary 
because o f the fundamental changes it requires in management philosophy TQM  has evolved 
from the ideas o f many quality experts and practices o f  highly successfiil companies in the
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United States and Japan, and it will probably continue to evolve in the future as the needs o f cus­
tomers and the realities o f the market place change. In this section we briefly review the basic 
principles o f this philosophy.

Focus on Customer Satisfaction
The first and foremost principle o f TQM  is customer focus, which means meeting and exceeding 
customer requirements and expectations the first tim e and every time. This principle must be 
embraced by all employees and must become part o f an organization’s culture. It requires sys­
tematic and continual inquiry into customer wants and desires, for their requirements and 
expectations are ever-changing. It must be emphasized that this is quite different from the prac­
tice o f the past, which pretended to acknowledge the significance of customers with slogans like, 
“The Customer Is King,” but in actuality focused on what managers thought customers needed.

Leadership
Strong and dedicated leadership is one o f the prerequisites for successful TQM  implementation. 
Leadership must come from the highest levels o f the organization. The leadership needed goes 
far beyond writing a memo emphasizing the organization’s need for quality or hiring a manager 
to be “in charge” o f quality. These approaches don’t work. The type o f leadership needed is the 
kind that starts a revolution in the corporate culture; such a leader is actively and personally 
involved in the implementation o f all the TQM  principles and provides examples of the desired 
behavior.

Senior leadership must create clear quality values, policies, strategies, and high expectations. 
Among these are innovation, risk-taking in trying new ideas, and methods to improve product 
quality and customer satisfaction, pride in work, employee involvement, and continuous 
im provement o f products, processes, and individuals. Finally, there is a need for change in the 
way managers do their jobs; managers must shift their focus from directing and controlling to 
identifying and removing barriers that prevent employees from meeting customer requirements 
and expectations the first tim e and every time. Managers must become facilitators.

Commitment to Training and Education: Creating a Learning 
Organization
A m ajor reason for many quality problems is a lack o f proper employee training. In some indus­
tries service employees are paid the m inimum wage because o f the m inimum skills required. 
However, some employees do not have even the basic reading and math skills that are needed for 
any job. Furthermore, employees also need to be trained in the technical requirements o f the job 
they are performing. O f course, these basics are not enough to guarantee quality service dehvery
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Employees also need to be given training in problem solving and the use o f  continuous improve­
m ent tools. The am ount and the type o f training should be determined according to the nature 
o f the work.

Participation, Empowerment, Teamwork, and Recognition

Top management involvement and leadership are essential for success, however, they alone are 
not sufficient. TQM  succeeds only when it is embraced by the whole organization. Therefore, 
employee involvement at every level is another vital principle.

Empowerment is giving employees the authority to make and implement decisions and change 
the environment in which they work. Teamwork is another way employee involvement can be 
achieved. Teams may be formed to address operational and quality problems. The advantage o f 
this approach is that people who perform the task usually have the best ideas for solving task- 
related problems. W hen their suggestions are implemented and problems are eliminated, team 
members experience the satisfaction o f making a contribution to the success o f the firm and are 
motivated to seek continuing improvements.

W hether they are the result o f an individual effort or teamwork, achievements in improving 
quality and customer satisfaction m ust be recognized and rewarded. Recognition is probably the 
best way for management to reinforce the new values and practices TQ M  requires. Rewards do 
not have to be monetary, but they m ust be meaningful and timely.

Benchmarking

As discussed in Chapter 8, “Design and Development o f  Services and Service Delivery Systems,” 
benchmarking is one o f the essential methods o f determining what to aim for in quality 
improvements. It helps a service organization determine what is possible in terms o f customer 
satisfaction and quality. Benchmarking does not have to be in one’s own industry, it must be 
global in its scope. The purpose o f benchm arking is to determine who is doing the best job  in a 
particular area o f interest and learn from the best performer.

Long-Term View and Strategic Approach

It must be clear from the discussion o f  the TQ M  principles so far that TQM  requires significant 
changes in an organization’s culture. However, the experiences o f many large firms indicate that 
positive results will not be apparent immediately. Hence, an organization on the quality journey 
needs to take a long-term  perspective. This requires strategic thinking and planning on the part 
o f the top management. A strategic plan will identify m ajor tasks to achieve the necessary 
changes in the organizational culture and the way o f  doing business. The plan should establish 
goals and methods for the im plementation o f TQ M . The plan should be updated as the condi­
tions within and outside the organization change.
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Management by Fact: Measurement and Analysis
Intuition and experience are two o f  the m ost valuable assets o f managers. However, intuition and 
experience alone are not always sufficient for achieving customer satisfaction. To be effective, 
decisions must be based on facts and results must be measured. Facts can be obtained from data 
gathered from customers, service delivery processes, and competitors. In other words, a service 
organization must have a system o f collecting and processing relevant data to determine what the 
customers’ requirements are, how well the service design and delivery system conform to these 
requirements, and the degree with which the services satisfy customers’ needs.

Fast Response
The nature o f competition, especially in consumer services, has changed in recent decades. It 
now includes a faster introduction o f new services, greater variety, and higher quality and value. 
Consequently, a service organization must be flexible and agile to respond to changing customer 
needs and requirements as well as competitive threats.

Continuous Improvement
A fundamental view in TQM  is that whatever success a company may have achieved in its quali­
ty efforts and competitiveness, it has not reached its destination, for there is no destination to 
reach. TQM  is best understood as a journey with no particular end. However, there is a direction 
to this journey; it is toward customer satisfaction. The reason why there is no end to the journey 
is that the needs and expectations o f customers are constantly changing, and competition is 
pushing standards to higher levels; hence, customer satisfaction is a moving target. Another rea­
son is that new services are being introduced at a faster pace in recent years. New products tend 
to use more advanced technology, offer higher quality and value than existing products, and 
sometimes make some services obsolete. As an organization gains experience with its existing 
services and improves their quality, it may also introduce technologically advanced new services, 
which bring new challenges in quality and customer satisfaction. Consequendy, continuous 
improvement is a natural requirement for superior quality and sustained customer satisfaction.

A few points must be emphasized with regard to TQM . The items previously listed do not con­
stitute a recipe. They are the principles o f quality and continuous im provement as expressed as a 
management philosophy. Implementing them is a strategic issue, but they all should be im ple­
mented. There is no one right way to im plement TQ M ; each organization must tailor its quality 
program to its needs according to these principles. Im plementation should not be rushed, but it 
should proceed with determination.

Another strategic issue is the design and development o f service and its delivery system. The 
principles and tools discussed in Chapter 8 must be used for this purpose under the guidance of 
TQM  principles.
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12.7 Other Approaches to Achieving Service Quality
This section reviews two other approaches to achieving service quality: ISO standards and the 
Baldrige Performance Excellence Program.

ISO 9000 Standards
ISO is the acronym for the International O rganization for Standardization o f  Geneva, 
Switzerland. Founded in 1947, this organization has members from 161 countries. Each country 
is represented by its national organization. The United States is represented by the American 
National Standards Institute (ANSI).

ISO International Standards have been developed to ensure that products and services are safe, 
reliable, and o f good quality. Its standards aim to be strategic tools for business to reduce costs by 
minimizing waste and errors and increase productivity. They help companies to access new m ar­
kets, level the playing field for developing countries, and facilitate free and fair global trade.

ISO 9000 standards are designed to define and im plement management systems by which organ­
izations design, produce, deliver, and support their products. In other words, they are standards 
for building a management system that ultimately produces quality goods and/or services, but 
they are not related to any product or technical specifications.

There are many standards in the ISO  9000 family, including

■ ISO  9001:2008— Sets out the criteria for a quality m anagement system and is the only 
standard in the family that can be certified to (although this is not a requirem ent). It 
can be used by any organization, large or small, regardless o f its field o f  activity.

■ ISO  9000:2005— Covers the basic concepts and language.

■ ISO  9004:2009— Focuses on how to make a quality m anagement system m ore efficient 
and effective.

■ ISO  19011— Sets out guidance on internal and external audits o f quality management 
systems.

The standards known as ISO 9000 series have been developed by ISO to achieve uniform ity 
among standards of member countries. The impetus was provided by the globalization o f busi­
ness. The economic unification o f Europe under the banner o f European Union helped the rapid 
acceptance o f com mon standards throughout the world. W hen im plemented, these standards 
serve to eliminate nontariff barriers to international trade that arise from differences among 
national or company standards. Consequently, ISO 9000 standards tend to facilitate internation­
al trade.
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ISO quality management standards are based on eight quality principles:'^

Principle 1; Customer focus— Organizations depend on their customers and dierefore should 
understand current and future customer needs, should meet customer requirements, and should 
strive to exceed customer expectations.

Principle 2: Leadership— Leaders estabhsh unity o f purpose and direction o f the organization. 
They should create and maintain the internal environment in which people can become fully 
involved in achieving the organization’s objectives.

Principle 3: Involvement of people— People at all levels are the essence o f an organization and 
their full involvement enables their abilities to be used for the organization’s benefit.

Principle 4: Process approach—A desired result is achieved more efficiently when activities and 
related resources are managed as a process.

Principle 5: System approach to management— Identifying, understanding, and managing 
interrelated processes as a system contributes to the organization’s effectiveness and efficiency in 
achieving its objectives.

Principle 6: Continual improvement— Continual im provement o f the organization’s overall 
performance should be a permanent objective of the organization.

Principle 7: Factual approach to decision making— Effective decisions are based on the analy­
sis o f data and information.

Principle 8: Mutually beneficial supplier relationships— An organization and its suppliers are 
interdependent, and a mutually beneficial relationship enhances the abiUty o f both to create 
value.

An organization that adopts one o f the ISO standards (ISO  9001 or ISO 14009) may want to be 
certified by an independent agency as evidence o f its compliance with the standards. ISO defines 
certification as: “the provision by an independent body o f written assurance (a certificate) that 
the product, service or system in question meets specific requirements.” Registration is the term 
used in North America for certification.

Essentially, the ISO standards require that an organization document what it does, do what it 
documents, review the process, and change it when necessary.

Originally, service organizations did not show much interest in ISO 9000 standards because they 
were known as standards for manufactured goods. However, competitive pressures led more 
service organizations to adopt these standards and seek certification. Despite the fact that ISO 
9000 standards have a manufacturing flavor, and some aspects o f them may not be applicable to 
services, they can be adopted by service organizations.
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The Baldrige Performance Excellence Program
The M alcolm Baldrige National Quality Award was created by Public Law 100-107, signed into 
law on August 20 ,1987 . In 2010, the program was renamed the Baldrige Performance Excellence 
Program to reflect the evolution o f  the field o f  quality from  a focus on product, service, and cus­
tomer quaUty to a broader, strategic focus on overall organizational quality.^^ The Award 
Program led to the creation o f a new pubUc-private partnership. Principal support for the pro­
gram comes firom the Foundation for the M alcolm Baldrige National Quality Award, established 
in 1988. National Institute o f  Standards and Technology (N IST) o f  the Departm ent of 
Commerce manages the award program with the assistance o f  the American Society for Quality 

(ASQ).

The Baldrige Program

■ Raises awareness about the im portance o f performance excellence in driving the U.S. 
and global economy

■ Provides organizational assessment tools and criteria

■ Educates leaders in businesses, schools, health care organizations, and government 
and nonprofit agencies about the practices o f  best-in-class organizations

■ Recognizes national role models and honors them  with the only Presidential Award 
for performance excellence

Mission

To improve the competitiveness and performance o f U.S. organizations for the benefit 
o f all U.S. residents, the Baldrige Performance Excellence Program is a customer- 
focused federal change agent that

■ Develops and disseminates evaluation criteria

■ Manages the M alcolm Baldrige National Quality Award

■ Promotes performance excellence

■ Provides global leadership in the learning and sharing o f successful strategies and 
performance practices, principles, and methodologies

Vision

To be the partner o f choice for excellence in every sector o f the economy.

Core Values

■ Deliver a consistendy positive customer experience

■ Value and empower our workforce

■ Think and act ethically

■ Think and act strategically'®
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Originally the Malcolm Baldrige National Quality Award (MBNQA) was given to for-profit busi­
nesses in three categories: manufacturing, services, and small business; a maximum o f two 
awards were given in each category. However, the award program has been expanded and awards 
are given in healthcare and education organizations (in 1999) and to nonprofit/government 
organizations (in 2005) in addition to the original categories.

The maximum number o f awards in each category is currently three.

The Baldrige Award has had a positive effect on many American companies as well as govern­
ment and private nonprofit organizations. Participants have shown significant improvements in 
productivity, employee relationships, market share, and profitability. The sound principles and 
criteria o f the program help organizations develop systems, processes, and a management phi­
losophy for producing superior quaUty goods and services. Many states have established their 
own quality award programs based on Baldrige criteria. In addition to the general service cate­
gory, the expansion o f eligibility to nonprofit and for-profit educational organizations and 
healthcare providers creates a greater opportunity for service organizations to improve their 
services and create more value for their customers by adopting the Baldrige criteria and com pet­
ing for the award.

12.8 Reinforcing Quality Service
On several occasions throughout this book, the importance o f keeping customers has been 
emphasized; that is the question o f customer loyalty. This section discusses two measures a serv­
ice organization should take to achieve customer loyalty and reinforce its overall quality efforts.

Service Recovery
Even the best service organizations experience service failures once in a while. Inexperienced or 
rude service employees, equipment breakdowns, power system failures, flight cancellations, and 
late delivery by a vendor are just some examples o f how a service organization may experience 
failures. W hether the organization is responsible for the failure, it is crucial that it take the nec­
essary steps to solve the problem and restore the service. If  that is not possible, it should at least 
make it less inconvenient for the customers.

Some service failures may occur during the delivery and are obvious to managers and service 
providers, but some failures may go unnoticed. Some customers may later complain and bring 
the service failure to the attention o f management. W henever such failure may be discovered, the 
service organization must act quickly and decisively and resolve the problem as soon as possible 
to the customer’s satisfaction. Failing to do so means a second failure in the service delivery and 
will probably lead to the loss o f that customer. Resolving the problem quickly and to the cus­
tomer’s satisfaction usually means winning that customer’s business for the long term.
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Customer complaints must be considered as “opportunities” for winning customer loyalty 
because there is evidence that a well-handled service failure may ensure the loyalty o f  many cus­
tomers. Kent C. Nelson, form er chairm an and chief operating officer o f United Parcel Service 
(UPS), reaches the same conclusion as a result o f a service recovery effort undertaken by his 
organization:

One o f our customers is the chairman o f several Midwestern banks. ..an  avid map col­
lector. He owns many rare and valuable maps, and collects maps that will increase in 
value over time. Some time ago, he got the idea o f sending a die-cut map o f the lunar 
surface to each o f  the nine astronauts who had walked on the m oon, asking them to 
sign at the spot where they had walked. Over the course o f  many m onths, he gathered 
all o f their signatures, ending with Neil Armstrong, who signed it in Las Vegas. It was 
now one o f a kind, and very valuable.

The finished map was shipped from  Las Vegas to the bank chairman. It was shipped via 
UPS. The map never arrived. The banker was devastated. We were embarrassed.

It was one o f our custom er service managers who decided that the only way to satisfy 
their customer would be to duplicate the map. He bought a die-cut map o f the lunar 
surface and sent it around to the business development managers in each UPS district 
where one o f the nine astronauts lived. Over the course o f several weeks, we obtained 
each o f their signatures and delivered the finished map to the customer. He was dehght- 
ed. And impressed. And completely satisfied. In fact, I think he was more satisfied by 
what we did to make up for our mistake than he would have been if  the original map 
had been routinely delivered.

Recovering from service failures does not happen automatically; an organization must carefully 
prepare for it. Hart, Heskett, and Sasser recommend the following approach:^®

1. M easure the costs— The old adage “What gets measured gets managed” is the principle 
here. Service failures have costs both to the custom er and the service organization.
Some o f the costs customers incur include tim e and m oney they spend in writing letters 
or calls to the organization, and the anguish they feel. The organization may have to 
give a refund or repeat the service and in extreme cases may have to face a lawsuit and 
punitive damages that may result from  it. Probably the m ost im portant cost is the per­
m anent loss o f the customer. M ost managers underestimate the costs o f service failures. 
When they understand the magnitude o f their losses, they are m ore likely to focus on 
prevention measures.

2. Break the silence and listen closely for com plaints— It is well known that many cus­
tomers do not complain if  they are not happy with a good or service. Among the most 
frequently given reasons researchers found are
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■ It’s not worth the time or effort.

■ No one would be concerned with my problem or interested in acting on it.

■ Don’t know where to go or what to do.

Clearly, if  a service organization does not know about service failures, it will not do any­
thing about them. Hence, it is im portant that customers are encouraged to complain 
when they are not satisfied with the service. There are many ways to hear the customer’s 
voice. Some organizations have 800 numbers for complaints and questions, whereas 
others offer rewards for suggestions. Regular surveys, focus groups, and interviews of 
lost customers are additional ways o f uncovering service problems. Another way organi­
zations can find out about customer complaints as well as praise is the Internet. Many 
companies selling on the Internet post comments fi-om their customers on products 
they sell or services they provide.

3. Anticipate needs for recovery— Managers who understand the service and its delivery 
system can anticipate where failures may occur and can make plans for recovery. In 
Chapter 8 it was recommended that service process and the delivery system be repre­
sented by a blueprint on which the failure points are indicated. A plan and a procedure 
for each potential failure must be developed and employees must be trained in these 
procedures.

4. Act fast— A service organization that acts quickly to correct the situation will probably 
impress the customer and make him  forget the incident. Long, drawn-out processes and 
weeks o f waiting are not going to make the customer forget the failure easily even if  it is 
eventually resolved satisfactorily.

5. Train employees— Effective service recovery is not possible if the employees who han­
dle complaints are not prepared for occasional service failures. Preparation involves 
training and empowerment. Employees who know what to do in response to various 
types o f service failures and who are authorized to take corrective measures quickly are 
indispensable for effective recovery Training should include developing good com mu­
nication skills, creative thinking, quick decision making, and developing an awareness o f 
customers’ concerns. One o f the m ost effective training methods is simulated situations 
and role playing.

6. Empower the front-line— Quick and decisive action to remedy a service failure is not 
possible without empowered employees. If  employees have to check the rule book and 
seek authorization fi-om a supervisor every tim e they have to handle a complaint, recov­
ery will neither be quick nor satisfactory in customers’ eyes. In addition, employee 
enthusiasm in solving customers’ problems will quickly diminish. Many rules and limits 
on authority are estabhshed because o f a fear that employees will “give away the store.” 
However, this will not happen with a well-trained and motivated employee, but losing a 
customer is more likely to happen when her problem is not solved.
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7. Close the loop— Recovery and complaint handling must be brought to a closure. I f  the 
condition that led to the problem cannot be remedied, the customer must be given an 
explanation. If  the complaint leads to a change in the service and/or the delivery system, 
the customer should be told so. Other ways o f effectively closing the loop include 
asking the customer for suggestions and letting him know what is being done with his 

suggestions.

Service Guarantees
An effective way to improve the quality image o f a service organization in the eyes o f its cus­
tomers and improve service quality is to offer service guarantees, especially unconditional ones. 
M ost service guarantees have financial consequences for the organization. I f  the organization 
cannot deliver what it promised, there will be an im mediate financial loss, such as refunding cus­
tomers’ money. This makes the cost o f poor quality unbearable.'® Consequently, when they are 
done right, service guarantees will help an organization focus on delivering superior quality serv­
ice. Only a few service companies offer unconditional service guarantees, but their number will 
be increasing in the future because o f com petition and because there are good reasons for offer­
ing them. Christopher Hart^° identifies five reasons for service guarantees:

1. A guarantee forces you to focus on customers— Guaranteeing something customers 
don’t want or value is not meaningfijl, and worse it may just backfire. Therefore, a serv­
ice organization has to find out first what its customers want in a service.

2. A guarantee sets clear standards— A meaningful service guarantee m ust be unambigu­
ous and clear, such as FedEx’s delivery promise “absolutely, positively by 10:30.” Such 
clear promises also force the organization to clearly identify the service expectations for 
its employees, and they in turn, know what to shoot for.

3. A guarantee generates feedback— ^When an organization fails to satisfy a customer, it 
does not necessarily hear fi-om her as indicated in the previous section. In addition to 
the reasons given earher, because services are intangible, customers lack evidence for 
their complaints and many may not know what the standards are. (Is 45 minutes too 
long for pizza delivery?) W hen customers don’t complain the service organization gets 
no feedback. A service guarantee significantly increases the chances o f hearing from its 
customers when something goes wrong. The feedback as well as payouts to customers 
provide invaluable data for quality improvement efforts.

4. A guarantee forces you to understand why you fail— Data about failures and their 
costs forces management to look for causes in the way the service and its delivery sys­
tem is designed and/or employees are selected and trained. Finding the causes o f poor 
quality and eliminating them  is the best way to improve quality.

5. A guarantee builds marketing muscle— W hen they are done right, an organization will 
attract new customers and keep existing ones by offering service guarantees. Especially
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in services about which customers do not have much knowledge, such as auto repair, 
existence o f  a guarantee gives m ost customers peace o f mind and provides a good rea­
son for selecting that organization for the service.

Another benefit is that service guarantees level the field for customers in their relationship with 
a service provider. Services are intangible and many are hard to evaluate before the actual expe­
rience, and some even after they have been delivered. Because o f this, customers o f some servic­
es feel they are at a disadvantage in their relationship with the service organization. Service 
guarantees play the role o f an equalizer and help the organization demonstrate its fairness.^'

For these benefits to accrue to the service organization, a service guarantee must meet five 
criteria;^^

1. Unconditional— A guarantee with conditions loses its power and attractiveness to cus­
tomers. The best service guarantee is without any conditions, such as the one by L. L. 
Bean, which guarantees 100 percent satisfaction, no strings attached. L. L. Bean, the 
Freeport, Maine retailer, probably has the ultimate in guarantees. Its customers can 
return any merchandise any time and get a refund, credit or replacement (Exhibit 12-2).

Exhibit 12-2 L. L. Bean’s Guarantee Statement^^

Guaranteed to Last

Our products are guaranteed to give 100% satisfaction in every way Return anything pur­
chased from us at any time if  it proves otherwise. We do not want you to have anything fi-om 
L. L. Bean that is not completely satisfactory.

2. Easy to understand and com m unicate— A guarantee should not look like a legal docu­
ment. It should be simply worded and easy to understand by any customer. “Delivery by 
10:30, or your money back” rather than “Prompt delivery” leaves no doubt as to what is 
guaranteed.

3. M eaningful— A guarantee must promise what is im portant to the customer. A promise 
o f error free bank statement is probably more meaningful than a promise to deliver 
them before the end o f each m onth. A guarantee must also be meaningful financially If  
it promises a payout when the customer is not satisfied, the payout must be in propor­
tion with the cost o f the service and the inconvenience to the customer.

4. Easy to invoke— If  a service guarantee requires the customer to jum p through many 
hoops to invoke it, it loses all its advantages and probably makes an already unhappy 
customer even more unhappy, or angry.
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5. Easy to collect— A custom er invoking a guarantee should not have to wait too long or 
go to different units o f  the organization to collect a payout. The best way for a payout is 
on the spot, if  possible, or automatic credit.

12.9 Summary
Service quality and customer satisfaction are closely related. Satisfaction is a likely outcom e when 
customers perceive they have received superior quality service. Superior quality also leads to 
higher customer and employee loyalty, higher market share, higher returns to investors, lower 
costs, and lower sensitivity to price com petition. Even a single one o f these reasons is sufficient 
m otivation for a service organization to seek quality and continuous im provement.

In this chapter various definitions o f quality were reviewed. We pointed out that each one o f 
these definitions, in addition to representing the viewpoint o f different organizational areas, 
makes a valuable contribution to our understanding o f the m eaning o f  quality and related issues.

A definition o f quality, however useful it might be, is never sufficient to guide managerial action 
for customer satisfaction. Managers need to understand what quality means to customers and 
what characteristics are perceived to contribute to  the quality o f a service. In other words, m an­
agers need to understand the dimensions o f quality. We reviewed various approaches to defining 
the dim ensions o f  service quality. One set o f  dimensions (reliability, responsiveness, assurance, 
empathy, and tangibles) may serve well for m ost services as a generic set, but articulation o f addi­
tional dimensions for a proper understanding o f quality may be needed when closer attention is 
paid to a particular service. The gaps m odel is another device to guide managers in delivering 
high-quality service. This model conceptualizes service quality  ̂ on the basis o f the differences 
between customers’ expectations with respect to the five dimensions and their perceptions of 
what was actually delivered.

Achieving quality is not a m atter o f  using a particular m ethod or technique; it requires a change 
in the philosophy o f management and organizational culture. Total Quality Management has 
been developed through the 1980s and 1990s to meet that need o f American m anufacturing and 
service organizations. Its principles form  a whole new approach to managing and require a long­
term com m itm ent from  both management and employees.

Even the best service organizations occasionally experience failures in their service delivery Most 
customers wiU forgive these mishaps if  the organization manages to solve the problem quickly. 
Actually, some service organizations manage to win lifelong customers when they masterfully 
recover from failures. Every service organization must have a recovery system and must train its 
employees for such emergencies.

An increasing number o f service organizations offer unconditional service guarantees to their 
customers. The last section o f this chapter reviewed the reasons why service guarantees make 
sense for many service organizations. The characteristics o f effective service guarantees were also 
discussed.
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12 Supplement
TOOLS AND TECHNIQUES OF 

TOTAL QUALITY MANAGEMENT

SI 2.1 Introduction
Implementing Total Quality Management (TQ M ) requires a long-term com mitment by the 
management and hard work. As indicated in Chapter 12, “Service Quahty and Continuous 
Improvement,” there is no recipe, or one “right way” to im plement TQM . Each organization 
must develop its own model that responds to its needs and supports its strategy. However, there 
exist a variety o f effective tools and techniques we can rely on for successful im plementation o f 
TQM . In this supplement some o f the m ost widely used tools and techniques are reviewed.

S12.2 Plan-Do-Study-Act Cycle
The conceptual basis for m ost TQM  processes is what is known as Shew hart, or the plan-do- 
study-act (PDSA) cycle (Exhibit S12-1).

Exhibit S12-1 The Shewhart (PDSA) Cycle



Plan— The first step o f the process is to collect data and study the problem to be solved or 
process to be improved. This is needed to develop an in-depth understanding o f  the problem. 
Next, develop a plan for the solution o f  the problem or for im provement in the current situation. 

Then set goals and develop criteria to measure success.

Do— Implement the plan in a laboratory setting or on a small scale (for example, in a branch, or 
small unit o f the organization). Collect data on the results o f the im plementation.

Study— Evaluate the data and study the results in light o f  criteria to determine if the objectives 

have been achieved.

Act— If  the small scale implementation created the desired results, standardize the solution and 
im plement it in the whole system. I f  the results do not m eet the success criteria, revise the plan 
and repeat the process. If  the plan is successful, the new im provement cycle starts at the new 
level, which has become the standard. The cycle is continuous.

S12.3 Tools of TQM
A number o f simple but effective graphical tools have been developed through the years for 
im provement o f quality in manufacturing. M ost o f them are simple and straightforward, so 
practically anyone can learn and use them. They are equally effective for quality improvement 
efforts in services. Their simplicity and flexibility give them  their worldwide appeal. This section 
reviews seven o f these tools, which are sometimes called the “magnificent seven.”

H istogram s— Histograms are graphical tools to represent data summaries. Large data sets can be 
summarized into frequency distributions for detecting patterns, central tendencies, and variabil­
ity, as well as for further processing. Histograms for variables can be constructed from frequen­
cy distributions, or for attribute data, such as com plaint categories, from  check sheets. Exhibit 
S I2-2 shows two histograms o f the tim e required by different airlines to clean a particular air­
craft and prepare it for the next flight. From the histograms we can teD that the variation o f 
Company A’s service is smaller than Company B ’s. Possible reasons are

■ A’s equipment is better

■ A’s employees have had m ore thorough training

■ A’s procedures are m ore effective

■ A provides fewer services

■ A offers fewer routes
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Exhibit S12-2 Tim e Required by Two Airlines to Perform Cleaning Services 

Company A Company B

10 20 30 40 10 20 30

Now that we have identified that Company B has a problem with service variability, we can inves­
tigate the possible causes with a cause-and-effect diagram or collect more data using check 
sheets.

Flowcharts— Flowcharts are diagrams consisting o f pictorial symbols connected by directed line 
segments. Their purpose is to show the sequencing o f activities, operations, tasks, materials flow, 
data/information flow, people movement, logic flow, or authority flow in organizations. They are 
useful in designing and describing services and processes. The service blueprint, discussed in 
Chapter 8, “Design and Development o f  Services and Service Delivery Systems,” is just one exam­
ple o f flowcharts. Various types o f flowcharts exist. One o f the most fi-equently used flowcharts is 
the process flowchart. These charts are useful in quality im provement efforts because they help 
us develop a better understanding o f  the process we are trying to improve.

The flow process chart is the primary tool for developing and describing a system that converts 
inputs into goods and services. It provides two essential types o f information about the conver­
sion process: ( 1) the actions performed on materials, information, or people in providing the 
service and (2) the relationships among processes. Relationships refer to the order in which 
actions are performed, what processes have to be performed first, which can be performed in 
parallel, and what has to be completed before the next step can begin.
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For flow process charts, five standardized pictorial symbols are used to describe the processes. 
These are operations, transportation, inspection, storage, and delay, as shown in Exhibit S I 2-3. 
The chart can track the flow o f products, customers, or information. An example o f  a flow 
process chart for mortgage application and approval is given in Exhibit S I 2-4. In this example, 
the flows o f information and paperwork for a particular customer are charted.

o
□
V
D

Exhibit S 12-3 Flow Process Chart Symbols

Operations, such as performed by a lathe in a machine shop oi 
beauty shop

Transportation, such as movement of materials, information, or people

Inspection, such as moisture measurement of paper in a paper mill or a microfilm
viewer in a bank for comparing signatures on checks to signatures on file; 
verification of an object for quality or quantity

Storage, such as refrigeration units in manufacturing or services, vats in chemical 
processing, or filing cabinets in service firms

Delay, such as papers waiting on a manager’s desk to be signed or customers 
waiting in line at a bank

Flow process charts often include data on the distance a customer or item is moved, the tim e 
required to process a custom er or item, and the tim e a customer or item spends waiting. This 
additional information helps managers to analyze the efficiency o f a specified order o f  opera­
tions. Hopefully, tasks can be identified that should be eliminated, combined, resequenced, or 
simplified. Often the flow process chart is also superimposed on a floor plan o f  a facility as an aid 
to im proving facility layout and eliminating bottlenecks.
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Request credit bureau analysis

Wait for credit report

Exhibit S12-4 Flow Process Chart for Mortgage Application and Approval

and insurance requirements

Execute all loan documents

Store information in computer
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C heck sheets— A check sheet is a simple tool for collecting data about problems or complaints. 
Check sheets are designed to make data coUection and summarizing easy. Exhibit S12-5 shows a 
check sheet designed for collecting data on complaints about a pizza delivery service. The exhib­
it also contains hypothetical data for one day. A logical next step in this example may be the con­
struction o f a Pareto diagram as discussed next.

Exhibit S 12-5 Check Sheet for Com plaints About a Pizza Delivery Service

TYPE OF COMPLAINT
Delivery
Took Too Cold Wrong Wrong Overbaked

DAY TIME Long Pizza Topping Size Pizza Pizza TOTAL
M 4-5 P.M.

5-6 / II
III
1

1 -m
/

9
5

6-7 m 1 III III 12
7-8 II 1 II 5
8-9 II 2
9-10 0
10-11 P.M. 11/ II 1 m 11
TOTAL 11 3 12 2 15 1 44

Pareto diagram s— A Pareto diagram is an ordered form  o f a histogram that attempts to isolate 
the few dominant factors affecting a situation from the many insignificant ones. The rectangles 
o f the histogram are arranged from the tallest on the left to the shortest. The vertical axis may 
represent frequencies or relative frequencies (percentages). Exhibit S12-6 shows a Pareto diagram 
that continues the pizza delivery example and indicates the number o f  complaints in each cate­
gory as obtained from column totals in Exhibit 812-5. As can be seen from the exhibit, the m ost 
frequently occurring complaint, therefore the m ost serious one, is “underbaked pizza.” The next 
m ost frequent two categories are “wrong topping” and “delivery time.” The other three categories 
o f  complaints seem less serious compared to these three. This fact has been emphasized by the 
ordering o f the rectangles representing the frequency o f complaints. A quality im provement 
team would normally first focus and try to solve the m ost serious problem.

Scatter diagram s— Scatter diagrams are used to provide a quick check if  a relationship exists 
between two variables. For example, a quality improvement team may want to know if  the num ­
ber o f underbaked pizza complaints is related to the number o f orders per day. In this case, num ­
ber o f orders per day may be represented on the horizontal axis and the number o f complaints 
on the vertical axis. I f  a scatter diagram indicates a relationship, a formal model may be devel­
oped using regression techniques (see Exhibit S12-7).
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Exhibit S12-6 Pareto Chart for Complaints About a Pizza Delivery Service

Underbaked Wrong Delivery Cold Wrong Overbaked
pizza topping too long pizza size pizza

Complaint categories

Exhibit S12-7 Scatter Diagram for the Complaints About Pizza Delivery Service

♦ i

♦
♦

100 200 300 400
Number of orders per day
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Cause-and-effect diagram s— Developed by the Japanese quality expert Kaoru Ishikawa, these 
diagrams are also called fishbone diagram s. They are effective tools that help quality im prove­
ment efforts to focus on finding the causes o f a selected problem. The diagram has a center line, 
or the “spine,” which leads to the “effect” or the problem, and a few m ajor categories o f  possible 
causes connected to the spine. Causes for m ost quality problems can be grouped in general cat­
egories such as personnel, equipment, methods, materials, processes, and environment, or cate­
gories specific to the problem may be used. Then, usually in a brainstorm ing session, possible 
subcauses and their subcauses, and so on in each category are identified. At the end o f the ses­
sion, each item in the diagram is examined and eliminated if  it is not a factor that contributes to 
the problem. The remaining causes are examined m ore closely, and if  a link is found between 
them and the “effect,” the quality im provement effort is directed at ehminating them. As an 
example refer to Exhibit S12-8, which was developed for determining the causes o f passengers’ 

dissatisfaction with air travel.

Exhibit S12-8 Ishikawa (Cause-and-Effect) D iagram  for Understanding 
Airline Passenger Com plaints

Control charts— Control charts are statistical graphical devices that are used to m onitor the per­
formance o f a m anufacturing or service process over time. Because o f  this process focus, they are 
also called process con tro l charts. A control chart has a center line, and an upper and a lower 
limit. The center line represents the long term  process average. Control limits are determined so 
that any sample data point that is above the upper lim it or below the lower limit is a possible 
indication o f the process being out o f control, or not perform ing satisfactorily. If  the data point
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falls between the two limits, it is concluded that the process in  is statistical control, or perform­
ing satisfactorily. The control chart is one o f the m ost im portant tools for quality and continu­
ous improvement efforts. For this reason we present a more detailed discussion o f this tool in the 
next section.

SI2.4 Process Control Charts
In many cases, production and consumption o f a service occur simultaneously. This leaves little 
opportunity for the service provider to test or inspect the quality o f the service before it is deliv­
ered to the customer. That is why the importance o f service design and its delivery system was 
emphasized in many places in this book, especially in Chapter 8. Also in the same chapter, and in 
many other occasions, the crucial role service employees play in achieving service quality and 
customer satisfaction was emphasized. Achieving quahty and customer satisfaction in services is 
different; it has to start with the design o f the service and its delivery system with selecting and 
hiring the right people. Hiring the right people is just one step; you have to give them all the nec­
essary training and preparation and then empower them to do their best for customers.

All these advance a service organization a considerable distance on the road to quality and cus­
tomer satisfaction. However, there is still much m ore to be done on the technical side to com ­
plement these efforts. Many services involve manufacturing-like activities and processes, such as 
check clearing operations in a bank, preparation and mailing o f bank statements, cooking and 
assembling meals in a fast food restaurant, performing tests on blood samples in a medical lab, 
processing insurance claims, and enplaning and deplaning passengers o f an airline. Many of 
these processes, but not all, take place in the back room  and out o f  sight. Regardless of where they 
are performed, they are an essential part o f  the delivery system and without them quality service 
is not possible.

Because o f their manufacturing-like nature, outputs o f these activities and processes can be 
measured, standardized, and controlled. Process control charts are effective in such settings for 
m onitoring conformance to standards. Output data in services may be in one o f three types:

■ Measurable data, such as time spent in a service or time spent waiting for service

■ Percentages, such as the percent o f goods damaged or the percent o f customers 
complaining

■ Counting data, such as the number o f typos in a report or the number o f  mistakes in 
an insurance claim

The first type is used when the output is a variable (a measurable characteristic o f a service 
process), and the other two are used when the output is an attribute (a characteristic a service 
performance may or may not possess). In this section, control charts for each one o f these data 
types are presented and discussed.
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Normally, there is some degree o f  variation in all processes. A control chart that appears to  be in 
control implies that variations in samples o f the outcom e o f a service process taken over tim e are, 
for the m ost part, random, due to com m on causes. In building control charts, averages o f  small 
service samples (often o f five accounts or customers or daily averages) are used, as opposed to 
data on individual service encounters. Individual measurements tend to be too erratic to make 
trends quickly visible. The purpose o f control charts is to help distinguish between natural (ran­
dom) variations and variations due to assignable causes. Random  variations affect almost every 
service process to some degree and are to be expected. As long as output precision remains with­
in specified limits, this fact o f  life can be tolerated.

Assignable variation  in a service process can usually be traced to a specific reason. Factors such 
as misadjusted equipment, fatigued or untrained employees, or new procedures, are all typical 
sources o f  assignable variations. Control charts identify when a problem is occurring and help 

the employee pinpoint where a problem may He.

Control Charts for Variables
Two types o f  control charts, one for the sample m ean (X ) and another for the range {R), are used 
to m onitor processes that are measured in continuous units. For example, these control charts 
may m onitor the tim e that it takes to serve a customer or the length o f tim e that a customer waits 
before being served. The X  (X-bar) chart would tell us whether significant changes have 
occurred in the average service tim e or waiting tim e. The i?-chart values would indicate the 
am ount o f variabiHty in service tim e or waiting tim e customers experience. The two charts go 
hand in hand when m onitoring variables.

X Charts
The theoretical foundation for X  charts is the central lim it theorem . In general terms, this the­
orem states that regardless o f the distribution o f the population o f all parts or services, die dis­
tribution o f X  s (each o f which is a mean o f a sample drawn from the population) will tend to 
follow a normal curve as the sample size grows large. And fortunately, even if  n is fairly small (say
4 or 5), the distributions o f the averages will still roughly foUow a normal curve. It is also known 
that ( I )  the mean o f the distribution o f the X s  (called X ) will equal the mean o f the overall 
population (which is called |i), and (2 ) the standard deviation o f  the sampling distribution <7̂  
will be the population standard deviation (7, divided by the square root o f the sample size n, 
when all possible samples o f  size n is taken, or when sampling is repeated for a very large num ­
ber o f  tim es. In other words, ^  ^

X = and a -  =
(S12.1)

Exhibit S12-9 shows three possible population distributions, each with its own mean |I and stan­
dard deviation I f  a series o f random samples f X , ,and so on) each o f size n is
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drawn from any o f these populations, the resulting distribution o f  X , will appear as in the bot­
tom graph o f  the exhibit. Because this is a normal distribution, we can state that if  the process 
has only random variations

1. 99.7 percent o f the time the sample averages will fall vsdthin ±3(T-.

2. 95.5 percent o f the time the sample averages will fall within ±  2 (T-.

In other words, if a point on the control chart falls outside o f the ±  3 CT- control limits, then we 
are 99.7 percent confident that the process has changed. Similarly, if  a point on the control charts 
falls outside o f the ±  2 cr_ control limits, we are 95.5 percent sure that the process has cl 
This is the theory behind control charts.

Exhibit S12-9 Population and Sampling D istributions 

Beta X  \  Uniform

(a) Some population distributions

oianuaru error = Or =
Vn

(b) Sampling distribution of sample means (approaches normal as sample si

In practice, the standard deviation o f the service process may be difficult to determine, but it can 
be estimated by the range o f the service process. The range is the difference between the highest 
and lowest measurement in a sample.

An X  chart is simply a plot o f  the means o f the samples taken o f  a process. X  is the average of 

about 2 5 -50  sample means. To set upper and lower control limits for the X  chart, use the fol­

lowing formulas: _  _
UCL-=X+A^R and LCL-=X-A^R
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where

X  = the average o f the sample means.

^  =  the average range o f  samples.

■̂ 2 = a constant factor that depends on the sample size (see Exhibit S12-10). 

UCL- = upper control limit for the mean.

LCL;  ̂ = lower control lim it for the mean.

A^R = provides an estimate o f 3 CTj.

Exhibit S 12-10 C ontrol Lim it Factors

4  D, D,

Sample Size n (Mean Factor) (Upper-Range Factor) (Lower-Range Factor)

2 1.880 3.267 0

3 1.023 2.574 0

4 0.729 2.282 0

5 0.577 2.114 0

6 0.483 2.004 0

7 0.419 1.924 0.076

8 0.373 1.864 0.136

9 0.337 1.816 0.184

10 0.308 1.777 0.223

11 0.285 1.744 0.256

12 0.266 1.717 0.283

13 0.249 1.693 0.307

14 0.235 1.672 0.328

15 0.223 1.653 0.347

20 0.180 1.585 0.415

25 0.153 1.541 0.459

R Charts
In addition to being concerned with the process average, managers are interested in the process 
variability. Even though the process average is under control, the variability o f  the process may 
not be. The theory behind control charts for ranges is the same as for the process average. 
Lim its are established that contain ±  3 standard deviations o f  the distribution for the average
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1 set the upper and lower control limits forrange R . With a few simplifying assumptions, you c  
ranges as follows:

UCL,=D^R and UCL^=D,R 

where

UCL^ = upper control limit for the range.

LCL^ = lower control limit for the range.

D j and = values from Exhibit S I2-10.

M ail-order business example: A mail-ordering business wants to measure the response tim e of 
their operators in taking customer orders over the phone. Listed next is the time recorded in 
minutes from five different samples o f the ordering process with four customer orders per sam­
ple. We will construct three standard deviation X and R control charts for this process and deter­
m ine if  any points are out o f control.

Sample Observations

5 3 6 10

7 5 3 5

1 8 3 12

7 6 2 1

3 15 6 12

Sample Average X

24/4 = 6 

20/4 = 5 

24/4 = 6 

16/4 = 4 

36/4 = 9

Sample Range R

1 0 - 3  = 

7 - 3  =

12 -  1 = 

7 -1  =

15 -3  = 12 
i ; r =  40

X  =30/5 = 6 

R =40/5 = 8 

U C Lj = 6 = 0 .729(8) = 11.832 

LC Lj = 6 - 0 .7 2 9 ( 8 )  =  0.168 

The X chart is shown in Exhibit S I 2-11.

UCLjj = 2.282(8) = 18.256 

LCL^ = 0 (8) = 0

The R chart is shown in Exhibit 812-12.

Examining Exhibits S12-11 and S12-12, we can see that no X  or R points are out o f control. The 
operators are performing their work within reasonable time limits.

What other measures o f service quality would you recommend for this process?
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Exhibit S12-11 X Chart for O perator Response Time

Sample number

Exhibit S 12-12 R  Chart for O perator Response Tim e
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Control Charts for Attributes
Control charts for variables, X and R, do not apply when we sample attributes, in which items 
are typically classified as defective or nondefective. Measuring defectives involves counting them 
(for example, the number o f bad light bulbs in a given lot or the number of data entry records 
typed with errors), whereas variables are usually measured for length, volume, weight, or time. 
There are two kinds o f attribute control charts: those that measure the percent defective in a 
sample— called p  charts, and those that count the number of defects— called c charts.

p Charts
The principal means o f controlling attributes are p  charts. Although attributes that are either 
good or bad follow the binom ial d istribution, the normal distribution can be used to calculate 
p  chart limits when sample sizes are large. The procedure resembles the X  chart approach, 
which also was based on the central limit theorem. The formulas for p  chart upper and lower 
control limits are

U CL.=p + Za- (S12.2)

L C L .= p  + Zcr. (S12.3)

where

p =  mean percent defective in the samples

Z  = number of standard deviates (Z=2 for 95.5 percent control limits,

Z=3 for 99.7 percent control limits) 

a  ■ = standard deviation o f the distribution o f sample percent defectives (p)

O- is estimated by the formula

'e l m

Pi
number o f defectives in sample i 

number o f observations in sample iusum o f Pi's __

^ number o f  samples m

_  total number o f  defectives 
^ total number o f  observations 

where

n = number of observations in a sample (sample size 

m = number of samples
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p chart example: Using a popular database software package, 20 data entry clerks at ARCO key 
in thousands o f insurance records each day. A sample o f 100 records entered by each clerk was 
carefully examined to make sure they contained no errors. The percent defective in each sample 
was then computed as shown in Exhibit S12-13. We will develop a p  chart that plots the percent 
defective and sets control limits to include 99.7 percent o f the random  variation in the entry 
process when it is in control.

_  _  total number o f  errors _  80 _  ^

total number o f  records examined ( 100) (20) 

n = sample size = 100; m = number o f samples = 20

t/CL. = p + ZcT. = 0.04 + 3(0.02) = 0.10 

LCL. = p - Z a . =  0.04 -  3(0.02) = - 0 .0 2  or 0

(because we cannot have a negative percent) (S12.5)

Exhibit S12-13 D ata Entry Errors

Sample Records Percent Sample Records with Percent
Number with Errors Defective Nimiber Errors Defective

1 6 0.06 11 6 0.06

2 5 0.05 12 1 0.01

3 0 0.00 13 8 0.08

4 1 0.01 14 7 0.07

5 4 0.04 15 5 0.05

0.02 16 4 0.04

7 5 0.05 17 11 0.11

8 3 0.03 18 3 0.03

9 3 0.03 19 0 0.00

10 2 0.02 20 _4 0.04

Total 80
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The control limits and percent defective are plotted in Exhibit S12-14. Notice that only one data 
entry clerk (number 17) is out o f control. The firm may want to examine that individual’s work 
a bit more closely to see if a serious problem exists. In addition, it might be interesting to inves­
tigate the working habits o f clerks 3 and 19. Do they make no errors because they work too slow­
ly or have they developed a superior procedure?

Exhibit S I 2-14 Example p C hart for Data Entry

0.12
0.11
0.10

; 0.07 
; 0.06
i 0.05 

0.04
0.03 
0.02
0.01
0.00

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Sample number

c Charts
In the preceding example, we counted the number o f defective database records entered. A defec­
tive record was one that was not exactly correct (that is, with one or more errors, or defects). A 
bad record may contain more than one defect, however. We use c charts to control the number of 
defects per unit o f output (or per insurance record in the preceding case).

Control charts for defects are helpful for m onitoring processes in which a large number of 
potential errors can occur, but the actual number that does occur is relatively small. Defects may 
be typographical errors in newspapers, imperfections or blemishes on a table, or missing pickles 
on a fast-food hamburger. Hence, we focus on defects on an observation unit (or unit o f meas­
ure), such as typographical errors on a page, blemishes on a dining table, and dents or scratches 
on a car body. A few defects normally do not necessarily make a product defective; a few dents or 
scratches on a new car do not make it a defective car, they can easily be repaired.

The Poisson probability distribution, which has a variance equal to its mean, is the basis for 
c charts. Because c is the mean number o f defects per unit, the standard deviation is equal to . 
The hmits o f a c chart can be computed using the following formulas:
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UCL̂  = c +z Vf  LCL, = c- Z n/t  (S12.6)

To compute 99.7 percent control limits, use these formulas with Z=3:

UCL̂  = c+3V^ LCL^=c-3V F^

c chart example: Red Top Cab Company receives several complaints per day about the behavior 
o f  its drivers. Over a 9-day period (where days are the units o f  measure), the owner received this 
number o f calls from irate passengers: 3, 0, 8, 9, 6, 7, 4, 9, and 8, for a total o f 54 complaints.

To compute 99.7 percent control limits, find the average number o f complaints: 

c = - y  =  6 complaints per day

UCL  ̂= c+3a/F = 6 + 3V6 =  6+3(145) = 6 + 735  =  1335 

LCL  ̂= c -3> / ?  =  6 - 3V6 = 6 -  3(2.45) = 6 -  735 = - 1 3 5  or 0.

After plotting a control chart summarizing this data and posting it prom inently in the drivers’ 
locker room, the number o f  calls received dropped to an average o f three per day Can you 
explain why this may have occurred?

Interpretation of Control Charts

We indicated earher that when sample data points, such as sample averages, fall within the con­
trol limits, the process is considered to be in statistical control, which means variations from the 
process average are due to com m on, or natural, causes. W hen they fall outside the limits, it is 
concluded that the process m ight be out o f  control, which requires an investigation as to the 
cause o f the out o f control sign. However, this is not the only case that an investigation is war­
ranted. Data points may fall within the limits, but i f  they exhibit an unusual, nonrandom  pat­
tern, this may be a sign o f a process out o f  control or about to go out o f control. Consequently, 
process control charts m ust be examined not only for points that fall outside the limits, but also 
for unusual patterns. Exhibit S12-15 provides some examples o f possible patterns in control 
charts.
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Exhibit SI2-15 Patterns to Look for on Control Charts

Downward trend

Six sample points above tlie center Two sample points too close to lower

A  /Center Center .  A /
Line V - .» — u™ ^  V  x y  V

•  ¥

Six sample points below the center 
line

Increasing variability

Erratic behavior
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Using POM  for Windows for SPC

POM  for the Windows’ Quality Control module has the capability to compute and plot all the 
SPC control charts introduced in this supplement. Exhibit S I 2-16 illustrates PO M  for Windows 
output for the ARCO Data Entry Errors example. In addition to the relevant computational out­
put for a p-chart, POM  for Windows can plot the sample points in a separate control chart, as 
shown in the second half o f  Exhibit S12-16. As another example, Exhibit S12-17 contains the 
limits o f the c-chart and other sample information for the Red Top Cab Company problem.

Exhibit 812-16 PO M  for Windows O utput o f  ARCO ’s D ata Entry Errors Example

* ...........................1..... ■ i 1

i----- :--------- ^

UCLWppe,cortr„IW)..... —

........ 1

...... ' j= 4 ^

FractionBefettte 3 sigma (99,73%) Control Chart .
==

Sample
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Exhibit SI2-17 POM for Windows Output of Red Top Cab Company Example

SI2.5 Summary
This supplement presented some o f the m ost widely used tools and techniques o f quality and 
continuous improvement. M ost quality improvement projects can be based on the plan-do- 
study-act cycle. In solving quality problems and improving existing systems, one or more o f the 
tools, known as the “magnificent seven,” can be used. These are simple and straightforward 
graphical tools that are easy to learn and use; they are also effective in uncovering quality prob­
lems. We discussed one o f these tools, the process control chart, in more detail because o f its 
applicability in many services.

The process control chart is a quality control technique constructed to detect unacceptable levels 
o f output variability in a process. X and R charts are used together to measure changes in the 
central tendency and variabihty o f a process. The percent defective in a sample taken from a 
process is measured by p charts, and c charts help m onitor the number o f defects.

Service employees can m onitor the quality o f the service they are providing by sampling their 
work and recording such data as the time it takes to process a customer, the number o f errors 
made, or the percentage of customers who are satisfied. I f  the data point recorded falls outside 
prespecified control limits, or an unusual pattern is observed, an investigation o f the causes 
needs to be undertaken.
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13
SERVICE PRODUCTIVITY AND 

MEASUREMENT OF 
PERFORMANCE

13.1 Introduction
The single greatest challenge facing managers in the developed countries o f the world is 
to raise the productivity o f knowledge and service workers. This challenge, which will 
dominate the management agenda for the next several decades, will ultimately deter­
mine the competitive performance o f companies. Even more im portant, it will deter­
mine the very fabric o f society and the quality o f Hfe in every industrialized nation.'

These were the words that began a Harvard Business Review article by the management philoso­
pher the late Peter F. Drucker. Some researchers and management practitioners may not agree 
with Professor Drucker on the extent o f the impact o f service productivity on society. However, 
most, if not all, would agree that raising productivity in general, and service productivity in par­
ticular, is indeed one o f the m ost im portant issues pubhc policy makers and managers face.

This chapter focuses on the im portant topic o f productivity, especially service productivity, and 
efficiency as a measure o f performance in service organizations. A brief background on produc­
tivity is presented; then this chapter discusses why raising productivity is so crucial for the well­
being o f a country as well as individual public and private organizations. Also discussed is how 
service productivity can be raised. Finally, a brief discussion o f data envelopment analysis as a 
powerful tool in measuring efficiency o f service organizations is presented.

13.2 A Brief Background on Productivity
Productivity represents the relationship between outputs (goods, services, or outcomes) and 
inputs used to produce the outputs. It is an indicator o f how well an organization converts its 
inputs (for example, resources) into outputs. The organization may be producing goods or
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services, or it may be the whole economy o f a country producing all kinds o f goods and services. 
Hence the concept o f  productivity can be appUed to an economy, to an industry (for example, 
airline industry) to a particular organization, or to any operation in any o f these economic units.

Productivity
Productivity is defined as a ratio o f  output to input;

Productivity = Output/Input

The components in diis ratio may be in their natural physical units, such as number o f 60-inch 
TV  sets produced and number o f labor hours used to produce those sets. W hether it is goods or 
services that are represented in the numerator, output m ust include only those o f good quality. 
In other words, goods that are later found out to be defective, or services that had to be repeated 
because they were not satisfactory the first time, should not be included in the output.

Productivity may be computed for a single output and a single input or multiple outputs and 
multiple inputs. M ost organizations produce more than one kind o f output and use several kinds 
o f inputs. Outputs are usually measured in different units; therefore they m ust be converted to a 
com mon unit. Similarly, when there is m ore than one type, inputs must also be converted to a 
com mon unit, usually to dollars. In practice, both the output and input are calculated as 
weighted index numbers.^

A productivity ratio with a single input is called partial productivity, such as total output 
divided by number o f labor hours, or capital, or the number o f  kilowatt hours o f energy, or any 
relevant quantity o f input used. A labor productivity ratio, for example, represents units o f out­
put produced per unit o f labor hour. Care should be exercised not to attribute the result entirely 
to labor in such ratios because other inputs are also needed to produce a unit o f a good or deliver 
a service.

Multifactor, or total productivity, measures are useful when it is im portant to assess the outcome 
from the use o f all the relevant inputs. Total productivity is the ratio o f total output to total 
inputs. Clearly, a total productivity index provides more information. It makes available infor­
mation on trade-offs among various inputs and allows senior managers to make more informed 
decisions.^ An increase in the total productivity ratio represents savings achieved in one or more 
o f the inputs. Changes in labor productivity ratio reflect not only the changes in the efficiency o f 
labor, but also the substitution effect o f other inputs, such as capital, for labor. In other words, 
improvements in labor productivity may be due to the use o f m ore efficient or labor-saving 
machines, which is substitution o f  capital for labor. Because total factor productivity measure 
includes all the inputs, all changes in inputs are represented.
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Efficiency

A related concept is efficiency. Although sometimes used interchangeably, productivity and effi­
ciency are different concepts. As mentioned earUer, productivity o f an economic unit is the ratio 
o f its output to its input used to produce that output. Efficiency, on the other hand, indicates the 
degree o f attainment o f an optimum outcome, a preselected goal, or the best practice.

Efficiency can be measured as the ratio o f output obtained from a process to the maximum out­
put that is possible for the am ount of input used. Alternatively, efficiency can be measured as the 
ratio o f the minimum input needed to produce the observed output to the actual amount of 
input used. It is also possible to set performance targets, such as output volume, cost, revenue, or 
profits, and measure the performance o f an economic unit against these goals.^ Although the 
productivity measure can theoretically be any nonnegative number, efficiency is expressed as a 
percentage and cannot be greater than one. Also, productivity o f economic units can be com ­
pared even if  they use different technologies. Efficiency comparisons, howfever, are meaningful 
only among economic units using sim ilar technologies and inputs to produce sim ilar outputs.

13.3 Why Productivity Is Important
Productivity ratio, as a number, is not very meaningful unless it is considered over time. In other 
words, productivity ratio is only meaningful when its change through regular intervals o f time is 
considered. Clearly, the desired change is an increase in productivity. Also, it is meaningful and 
useful when two similar organizations are compared. In this section we review the relationship 
between productivity and several economic and business indicators.^

■ Standard o f living— At the national level, labor productivity is the m ost frequently used 
productivity measure. Output in this ratio represents all goods and services produced 
by the private sector o f the econom y Input represents the number o f hours worked in 
the private sector. Labor productivity is used as an index o f standard o f living in a 
country The change in productivity through time shows if the standard o f living in a 
country is improving.

Probably, there is nothing more im portant for the welfare of the citizens o f a country 
than a steady increase in productivity in the long run. An increase in productivity 
means there will be more goods and services to consume for the citizens o f a country. It 
also means that, everything else being equal, the prices of these goods and services will 
be decreasing; hence the society will be better o ff in general. Although there may be a 
lag, an increase in productivity usually leads to a rise in wages. On the other hand, if  the 
productivity growth falls consistently below that o f other countries, it will experience a 
relatively (although not absolutely) lower standard o f living.

The real impact o f productivity increases is observed in the long run. Annual productiv­
ity increases are usually limited to a few percentage points. However, their impact 
becomes immense in the long run because o f  the effect o f compounding. Examples o f
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this effect can be seen in Exhibit 13-1, which presents estimates o f  productivity growth 
for 16 industrialized countries between 1870 and 1979.

■ Costs and com petitiveness— Productivity grow^th contributes to a country’s com peti­
tiveness in international trade due to its cost lowering effect. It has the same effect on a 

company’s costs.

An increase in productivity helps reduce the rise in the level o f prices; that is, inflation.

Exhibit 13-1 Growth in Productivity o f  Industrialized Countries 1870-1979 :
Top Ten Perform ers (GDP per Person-Hour)

Growth in Growth in
Real GDP Real GDP per

Country per Capita (% ) Person-H our (% )

Japan 1,653.0 2,480.0

Sweden 1,084.0 2,060.0

Finland 1,016.0 1,710.0

France 694.0 1,590.0

Norway 872.0 1,560.0

Germany 1,396.0 1,510.0

Austria 642.0 1,260.0

Italy 493.0 1,220.0

Denmark 650.0 1,090.0

United States 691.0 1,080.0

Source: Adapted from William J. Baumol, Sue Anne Batey Blackman, and Edward N. Wolf, Productivity and American 
Leadership: The Long View (Cambridge, MA, MIT Press, 1989), p. 13.

■ Unem ploym ent— Productivity growth is sometimes blamed for an increase in unem ­
ployment. It is true that as productivity increases, some employees will be displaced 
from their regular line o f employment in the short run. However, there is no evidence 
to indicate that productivity growth causes imemployment in the long run.

■ Social program s— Productivity grovrth also makes it possible for governments to allo­
cate resources to combating poverty and provide for elderly, education, arts, environ­
mental protection, or programs that in general benefit many o f its citizens and 
contribute to a nation’s well-being.

■ Resource conservation— As an economy grows it produces m ore goods and services. 
This may mean an increase in the use o f natural resources and an increase in adverse 
impact on the environment. However, i f  the growth in output is achieved through pro­
ductivity increases, fewer resources will be used and environmental impact wiU be 
reduced.
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13.4 Review of the Slowdown of U.S. Productivity Growth in 
the Recent Past
Between 1966 and 1980, the United States experienced a slowdown in the growth o f its produc­
tivity. The slowdown got even worse after 1973. For example, while the average annual produc­
tivity increase between 1950 and 1973 was 2.8 percent, the rate o f growth was only 0.9 percent 
between 1973 and 1979. Another closely related development o f the period was that the rate o f 
growth o f the U.S. productivity not only slowed down, but also fell behind the rates o f some 
other industrialized countries such as Japan, Germany, Sweden, France, and Italy If  it is persist­
ent, such a shortfall may mean loss o f competitiveness in the long-run and deterioration in the 
standard of living. Naturally, these developments caused concern among business leaders and 
public policy makers. However, it was later realized that the slowdown in the productivity growth 
was a temporary, short-run phenomenon.® In other words, the long-run U.S. productivity 
growth rate has not fallen below its historical level. On the other hand, we must emphasize that 
the consequences of these developments, pain and suffering they caused among the population, 
were real and there is no guarantee that the United States will always maintain its historical level 
o f productivity or its growth rate.

M ajor reasons for the slowdown have been identified as follows:^

■ A slowdown in the rate of capital formation— The rate o f capital formation m the 
form  o f plant and equipment began to decline in 1966, and, more important, the 
growth of capital per worker slowed down after 1973. American workers had less equip­
ment to work with on the average.

■ Composition of the labor force—Women joined the labor force in increasing numbers 
and the relative share o f young workers increased. These new additions were less experi­
enced than the existing workforce. However, overall educational level o f the new 
entrants into the labor force was higher; hence it made a positive contribution.

■ Decline in research and development investments— It is estimated that approximately 
10 percent o f the slowdown in productivity growth was due to a slowdown in the rate 
o f investment in research and development (R&D) that create cost-saving technological 
innovations.

■ Composition of output— The composition o f output shifted from manufacturing, 
whose productivity grows relatively rapidly, to services, whose productivity typically 
grows relatively slowly.

■ The availability and cost of energy— Many researchers beheve that the significant 
increase in energy prices, especially oil, which started in the early 1970s had a negative 
impact on the productivity growth.

■ Government regulations— Government regulations, in general, have a negative impact 
on productivity because they require more paperwork, distract managers from their
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normal duties, extend the fruition period o f new investment projects, and increase 

uncertainty about the future.

■ Cyclical factors— Some economists believe that the slowdown in productivity growth 
during the period o f 1966 to 1980 was due to the business cycle. They argue that pro­
ductivity growth tends to decline at the tail end o f  an economic expansion and during 
recessions but increases rapidly in the early stages o f an economic expansion.

These possible causes have been supported in varying degrees by statistical evidence found by 
various researchers. There are, however, other causes, mostly based on general observation and 
judgment, that have been suggested to explain the phenom enon in question: excessive preoccu­
pation o f top business executives with the short-term  results; a management reward system that 
encourages avoidance o f risk rather than innovation and causes a decline in the spirit o f entre­
preneurship; inflation, which created uncertainty, absorbing the tim e and effort o f management, 
and increasing the cost o f investments; growth o f parochialism and protectionism  in the form  of 
rescue plans for domestic firms that were in financial trouble, both o f which reduce the pressures 
on management to be m ore productive and to innovate; financing difficulties o f small firms; and 
the role o f unions, including resistance to change.*

13.5 Raising Productivity
Productivity is influenced by many factors. First among the factors that improve productivity in 
the long run are technological developments that reduce labor requirement in the production o f 
goods and services, or increase output without increasing labor input. Another factor that has 
both long- and short-term  implications for increasing productivity is the organization and m an­
agement o f productive activities. However, behind these are the basic values and institutions o f 
society that are relevant to “attitudes toward work, propensities to save and invest, wilhngness to 
innovate, take risks, and adapt to changes wrought by scientific and technological progress.... 
The im portant point is that the values o f a people and its leaders condition the rate o f techno­
logical progress and other forces directly affecting productivity.”® For example, in a competitive 
private-enterprise environment, firms have strong incentives to improve productivity for sur­
vival. In such an environment, firms undertake R&D projects, innovate, and take risks in trying 
out new ideas and technologies, all o f which may lead to unprovements in productivity and prof­
itability. Actions o f central and local governments also have a significant effect on the productiv­
ity o f organizations. Incentives by government for investment into R&D and new technologies 
usually end up increasing the productivity o f private enterprises.

Naturally, productivity im provements at the firm level determine what happens at the national 
level. Organizations can increase productivity in the long run by introducing new technologies 
and innovations in existing technology. They can also achieve productivity im provements from 
economies of scale. As organizations grow, their productive resources, such as machines, equip­
ment, and workforce, also grow in scale and tend to specialize. Growth in capacity does not nec­
essarily require a growth o f all inputs in the same proportions. For example, when an 
organization increases its capacity by 25 percent, it does not necessarily need an equal expansion
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in the number o f employees in  its accounting department. Specialization o f equipment and 
employees also lead to an increase in productivity because o f the increased output volume spe­
cialization generates.

Short-run conditions also influence productivity. Cyclical, seasonal, or erratic fluctuations in 
demand can influence productivity o f an industry or an organization. However, organizations 
can achieve significant increases in efficiency in the short term by im plementing better work 
methods and better management practices. Overall, good relationships between management 
and labor, common objectives adopted by both, can create the right environment for productiv­
ity increases in the work place. In general investments into developing human resources con­
tribute to productivity growth. Recruiting workers with the right skills and attitude, paying them 
competitive wages and providing attractive benefits, giving them the appropriate training and 
education to help them achieve their maximum potential, and motivating them to be their best 
are some of the m ost effective human resource practices that can improve productivity. 
Teamwork and empowerment encourage participation o f employees in problem solving and 
making suggestions for improvements in production methods. Employees are usually the best 
source o f ideas for im provement in production processes and methods, and elim inating waste 
and defects.

Another factor that contributes to productivity growth in manufacturing is the development and 
introduction o f new products. Productivity increases faster in the early stages of production of 
new products than in later stages due to the learning curve effect.

In summary, improving productivity largely depends on good management practices. All the fac­
tors listed, other than cultural and environmental factors and activities o f government, depend 
on management action. W ithout the right managerial approach and decisions, productivity 
increases will be difficult to achieve.

13.6 Service Productivity
It is clear that raising productivity is one o f the biggest challenges for public policy makers whose 
decisions influence the productivity performance o f the economy, as wefl as for managers, whose 
decisions influence the productivity performance o f their organization. Services, on the other 
hand, present a special challenge. It is not only difficult to increase service productivity, but it is 
also difficult to measure it and measure it accurately. First, this section briefly reviews some of 
the reasons for the measurement problem. Then it discusses why service productivity growth is 
slower than manufacturing productivity. Finally, some suggestions for raising productivity of 
services are presented.

Measurement of Service Productivity
Recall that productivity is defined as the ratio o f output to input. The m ost com mon way to 
measure service productivity is to divide output by aggregate labor hours. Labor input is the sum 
o f hours worked by all persons involved in producing the given output. Although by no means
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an easy task, measuring labor input in services is relatively straightforward;'Hov^ever, measure­
m ent o f output presents certain challenges in some services. Difficulties emerge when we try to 
define the output o f a service. M ajor problems are (1) identifying the elements o f  a complex 
bundle o f services; (2) choosing among alternative representations o f  an industry’s output; (3) 
accounting for the consum er’s role in the production o f  a service; and (4) quality differences."

1. Identifying the elem ents o f  a service— Many services consist o f a set o f services that 
are jointly produced. It is usually difficult, if  not impossible, to separate the bundle into 
individual services. For example, banks provide several different services when a cus­
tomer opens a checking account. Safekeeping o f money, record keeping, and making 
payments, such as bill payments, are some o f the services jointly produced and difficult 

to separate.

2. Alternative representations o f  service output— The second problem arises from  the 
nature o f services. Services are performances and usually there is no physical evidence 
or output when a service is performed. Consequently, w hat to measure and how to 
measure it becomes a thorny issue. For example, in healthcare a logical output measure 
for a hospital would be the number o f  patients cured, but that is not an easy output to 
measure and usually no such data exist. Furtherm ore, not everything a hospital does is 
directed at curing, some hospital activities are aim ed at keeping patients healthy Some 
hospital activities may be aimed at diagnosing problems, such as X-rays, lab tests, and 
CAT scans. After the problem is diagnosed, the treatm ent may be performed by another 
healthcare provider. There are still other activities hospitals perform , such as training o f 
interns and nurses. Because o f this difficulty, output in some services may be measured 
indirectly by m easuring relevant activities. For example, output o f hospitals may be rep­
resented by the number o f  patient-days. In banking, demand deposits are sometimes 
considered as part o f a bank’s output (safekeeping, accounting, and payment services 
provided to customers) and sometimes its input. (They are a source o f funds for the 
bank.)

3. Accounting for consum er’s role— Customers are involved in the creation and delivery 
o f  many services. Customer involvement creates at least three challenges in the m eas­
urement o f service productivity. First, in some services, the customer supplies the labor 
for the delivery o f service. It may be difficult to separate the contribution o f the cus­
tomer to the service output firom that o f the service organization. Normally, the labor 
provided by the customer is not included in the labor input, thereby causing an under­
estimation o f labor input and overestimation o f productivity. It can be argued that 
because the customer provides part o f the labor, price o f the service will be lower 
thereby alleviating the estimation problem. On the other hand, inexperienced cus­
tomers may adversely affect the efficiency o f service delivery.^^

Second, service output may depend on the number o f  customers served. For example, 
the output o f an airline may be measured by the number o f  passenger-miles. The 
number o f passenger-miles on a particular flight, however, depends on the number o f
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passengers on board. Similarly, if  an orchestra plays to an empty concert hall, no output 
is produced because there are no consumers to hear it.

Finally, demand in many services is not uniform and is difficult to predict, but the serv­
ice organization must maintain its facilities and personnel must be available. For exam­
ple, retail stores must remain open even if  the demand is low during certain hours o f 
the day and tolerate its salespeople to be idle during those hours. Thus, the availability 
o f the facility and personnel during those nonproductive periods must somehow be 
included in the store’s output because they exist for the customers’ convenience. 
Ignoring the necessity o f the idle time or excess capacity may lead to wrong conclusions 
or decisions. Can you im agine what would happen to a fire department’s budget and 
personnel if  its productivity is measured by the number o f fires extinguished per 
firefighter?

4. Q uality differences— Intangibility and nonstandard nature o f service output makes the 
measurement o f quality difficult. For example, legal services provided by lawyers are 
usually measured in number o f hours a lawyer spends on a particular case. However, the 
outcome o f this service, winning the case, depends largely on the knowledge and skills 
o f the lawyer rather than the number o f hours spent on the case. Also, the quality of 
some services is difficult to judge by consumers because they do not have the special­
ized knowledge, as is usually the case in healthcare and legal services. This, together 
with the fact that many services require payment before delivery, may lead to an overes­
tim ation o f service productivity because poor-quality service becomes part o f total out­
put. Finally, quality o f the output in some services may depend on the customer and her 
behavior. For example, a student who is not well prepared and not motivated to do the 
necessary work will learn little in a course even if  the teacher is competent.

Slow Rate of Service Productivity Growth

Services are known for their resistance to productivity im provement efforts. As discussed earlier 
in this chapter, increased share o f services in gross national product (GNP) has been identified as 
one of the reasons for the slowdown in productivity growth. However, this generalization can be 
misleading; not all services are stagnant in productivity growth. Professor Wilham J. Baumol 
points out that services are too heterogeneous to lend themselves to such generalizations and 
suggests three categories o f services with respect to their amenability to productivity growth: ( 1) 
the stagnant personal services, (2) the progressive im personal services, and (3) asymptotically 
stagnant im personal services.^^

The stagnant personal services— In this category are the services that are by their nature most 
resistant to productivity improvement efforts. An extreme example would be the performance of 
a Mozart quartet that today requires the same number o f m usicians and time as it did approxi­
mately 200 years ago. No productivity improvement effort can change those input requirements 
without a significant decrease in quality. Other, less extreme examples also exist. Some o f the
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stagnant services are nonstandard and cannot be provided in mass quantities; for example, serv­
ices provided by a lawyer or a physician fall in this category. Each case handled by a lawyer is dif­
ferent, as is each patient seen by a doctor. Usually an increase in output, or reduction in input, 
cannot be obtained unless quality is sacrificed. The quality o f m ost services in this category is 
often judged by how much time the service provider spends with the client or patient.

The progressive im personal services— These are the services at the other extreme of the spec­
trum. They do not necessarily require the custom er’s involvement. It may be possible to substi­
tute capital for labor in these services and hence som e o f them  can be autom ated. 
Telecommunications is an example for this category o f services. Until approxim ately 50 years 
ago, m ost telephone connections were made with the aid o f switchboard operators. Today, tele­
phone calls are connected by automatic switchboards. Unless a customer requires an operator’s 
assistance, no contact with the personnel o f the telephone company is needed in making the call. 
The productivity increase in this service sector is phenomenal. Although the technology started 
with open wire transmission o f calls, it moved to microwave, coaxial cable, and satellite trans­
mission, while the costs declined steadily over the years.

Asym ptotically stagnant im personal services— This category includes services whose charac­
teristic is a m ixture o f the first two categories. The m ost im portant aspect o f a service in this cat­
egory is that it exhibits an extraordinary growth in productivity and decrease in cost during the 
early stages o f its lifecycle. The productivity growth o f such a service is self-extinguishing; the 
greater its initial productivity growth, the more quickly it can be expected to come to an end. 
Computational and data processing services constitute a good example for this category These 
services require two m ajor inputs: computer hardware and software. The first com ponent is a 
product o f a progressive sector o f the econom y As is well-known, cost o f computer hardware has 
been declining continuously for decades mainly due to technological development and produc­
tivity growth in this industry The other com ponent, computer software, is a product o f a stag­
nant sector, where costs have been steadily increasing.

Another example is the production o f television programs, such as sitcoms and soap operas. 
The production o f these programs consists o f two main components: First is the creation of 
the program, which involves writing, casting, rehearsals, actual performance, and taping. The 
second is the broadcasting o f the program. The first com ponent is the stagnant com ponent; pro­
ductivity im provements are hard to achieve in making these programs. The second com ponent 
is technology-driven, and significant productivity and quality im provements have been achieved 
over many years through research and development in broadcasting technology.

Probably the most interesting aspect o f these services is what happens to the costs o f the two 
components through time. Usually the progressive part is the expensive com ponent at the out­
set. While it becomes less and less expensive because o f fast productivity growth, the stagnant 
com ponent experiences very little or no im provement in productivity but becomes more and 
m ore expensive. There are two reasons for this. One is inflation, which affects m ost goods and 
services. The second reason is that while the input quantities o f progressive com ponent decrease 
due to productivity growth, the input quantities o f the stagnant part do not change or decrease
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less; hence, the stagnant part becomes relatively more expensive. Because o f  this, stagnant serv­
ices will become relatively m ore expensive even if  there is no inflation.

Another interesting fact is that the productivity improvements in the progressive component 
may quickly become less significant in the overall cost picture. This is because o f the shrinking 
share o f  the progressive com ponent in the total cost. Eventually, the stagnant component 
becomes dominant and the service takes on the characteristics o f that category.

Raising Productivity in Services

It is clear that not all services are resistant to efforts for improving productivity; only stagnant 
personal services and asymptotically stagnant services that later become stagnant provide the 
greatest challenges to managers. However, even those services may benefit from the outcomes of 
technological progress, such as computers and advanced telecommunications systems. In this 
section, general approaches to raising the productivity o f services are discussed.

As discussed earlier in this chapter, increasing productivity depends to a large extent on manage­
rial decisions and actions. Better organization o f work, efficient work methods, better relation­
ships between the management and employees, training, teamwork, and empowerment are only 
a few steps management can take to raise productivity in manufacturing as well as service organ­
izations. A Harvard Business Review article emphasized this point by placing the blame for slow 
growth o f the service sector productivity on the ineffectiveness o f many American managers and 
the inherent complexity o f the service sector. Van Biema and Greenwald, the authors o f the arti­
cle, indicate that the first compelling piece o f evidence for this assertion is that external com pet­
itive pressures on manufacturing managers led to significant improvements in productivity and 
q u a li ty .T h e  second m ajor piece o f evidence is the existence o f wide and persistence differences 
in performance between the successful service companies and their competitors. Third, the 
authors o f the article observe that productivity growth at many companies fluctuates widely in 
both duration and magnitude. This much fluctuation in the short run, they argue, cannot be 
explained by the usually cited factors o f capital, labor, and technology but must be due to man­
agement’s attention and inattention to productivity at various times. Finally, “the success o f most 
leveraged buyout firm s.. .stems from their ability to concentrate management’s attention on the 
efficiency o f basic business operations.”

Then what should managers do to raise the productivity o f service work? Drucker takes a macro 
approach to raising productivity and offers some suggestions that would help managers improve 
productivity in m ost services.'^ He observes that an im portant difference between services and 
manufacturing is that capital and labor-saving technology can be substituted for labor in manu­
facturing because capital and labor are “factors o f production,” and they can be substitutes for 
each other. However, in service and knowledge work, they are “tools” of production and may or 
may not be substituted for labor. How skillfully the tools are used determines if  they help 
increase productivity in services. Therefore, we cannot depend on capital and technology invest­
ments alone to raise the productivity o f service work. Instead we must learn to “work smarter,”
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which means working m ore productively without working harder or longer. Drucker recom­
mends the following for working smarter: ( 1) define the task; (2 ) concentrate work on the task;
(3) define performance; (4) form a partnership with employees; and (5) make continuous learn­

ing part o f the organization’s culture.

1. D efine the task— The first thing we must do is to question why we do what we do. In 
other words, ask “W hat is the task? W hat are we trying to accomplish? Why do it at all?” 
Frequently, we may find that the task in question can be simplified, or com bined with 
other tasks or completely eliminated with no negative impact on the outcom e, which is 
customer satisfaction. Investigating these questions, we may find that the task was estab­
lished for a reason in the past, but the reason had disappeared or conditions had 
changed long ago, but managers forgot to eliminate the task.

2. Concentrate w ork on  the task— Employees in many services are usually required to 
perform many different tasks, some o f which are not essential to their main fim ction. A 
com m on complaint heard firom nurses provides a good example. Many hospitals 
require nurses to perform clerical duties such as completing paperwork for Medicare, 
M edicaid, insurers, the billing office, and for the prevention o f  malpractice suits. These 
duties are unproductive work for nurses and take considerable time and keep them 
fi-om doing what they are supposed to be doing, which is patient care. A clerk can be 
hired for completing paperwork, and the nurses can concentrate on patient care. Such a 
simple step should improve nurses’ productivity. This is a com m on problem for many 
service providers. To avoid this problem we must ask, “W hat do we pay for? W hat value 
is this job supposed to add?”

3. D efine perform ance— Sometimes services are treated as if  they are a homogeneous 
group. Services range fi-om R&D, creating new knowledge and inventing new products, 
to flipping burgers at a fast food restaurant. Clearly, they include a huge variety o f tasks 
and require skills, knowledge, and training that vary widely from one job  to another. 
Performance criteria are different in each service, and we cannot expect aU services to 
respond positively to the same productivity im provement effort. In some services, such 
as R&D, performance depends on the quality o f  the output rather than the quantity. For 
example, a research lab that produces a breakthrough product in a year is more valuable 
for an organization than a lab that produced several “me too” products. In other words, 
this category includes “stagnant” services. It is not clear if  there is a com mon process 
that consistently creates quality results in the services o f this category. Therefore, we 
must look into each specific area to determine “what works?”

Quantity may be the desired output in some other services. For example, the number of 
offices cleaned per hour may be the appropriate measure for a team o f custodial service 
employees. These services closely resemble m anufacturing tasks and therefore may ben­
efit m ost from methods used for im proving m anufacturing productivity. M ost o f  the 
services in this group can be characterized as “progressive,” and capital investments may 
lead to significant productivity increases in these services.
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A third category consists o f services for which both the quahty and the quantity define 
performance. Most service work falls into this category and m ost can be characterized 
as “asymptotically stagnant.” A bank teller’s performance may be measured by the num ­
ber o f transactions he completes during his shift as well as the quality o f his work as 
measured by a customer satisfaction survey. The number o f transactions can be 
increased by investing into computers and automated systems. Customer satisfaction, 
on the other hand, may depend entirely on the attitude o f the teller and how much tune 
he spends with a customer.

In these services we must try to determine “what works” as well as apply traditional 
operations management and industrial engineering methods to aspects that resemble 
manufacturing tasks to boost productivity.

4. Form  a partnership w ith employees— The days when managers did the thinking and 
workers implemented their commands are long gone. Before Frederick Taylor developed 
his scientific management, and even long after, the average worker had little education 
or training; hence managers told them what to do and closely controlled them. Today’s 
employees, especially in industrialized countries, are much better educated and well 
informed through mass media and the Internet. Many organizations and managers are 
discovering that they can be an invaluable source o f good suggestions for improving 
quality and increasing productivity. Teamwork, employee participation, and empower­
m ent discussed earher in this book are all aim ed at making good use o f this valuable 
source as well as making employees happy and satisfied. The goal must be to make 
quality, customer satisfaction, and productivity both employees’ and management’s 
responsibility. The experience o f most o f the successful American manufacturers in the 
1980s and 1990s indicates that employee-management partnership is the best way to 
achieve these goals. Drucker emphasizes that for knowledge and service work it is the 
only way.

5. Make continuous learning part o f  organization’s culture— Rapid pace o f technological 
development, fast new product introductions, shortening o f product hfecycles, and 
increasing sophistication o f new goods and services make continuous learning a neces­
sity for survival for both managers and employees. Learning should include education 
and training; both are necessary for breakthrough as well as small continuous improve­
ments in productivity. By their nature some service jobs are knowledge jobs, hence a 
culture o f continuous learning may come naturally to those organizations, but for oth­
ers it must be developed strategically.
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13.7 Data Envelopment Analysis for Measurement 
of Service Efficienq^
A service organization that achieves high levels o f custom er satisfaction is an effective organiza­
tion. An efficient organization is the one that produces its output with m inimum  expenditure 
of resources. Effectiveness and efficiency m ust go hand-in-hand together. Effectiveness without 
efficiency in a profit-seeking organization would eventually lead to bankruptcy, or to lower than 
normal profits, if  the organization cannot charge enough for its services to cover its costs. 
Conversely, efficiency without effectiveness wiO lead to loss o f customers, and eventually the 
organization will go out o f business. Naturally, public service organizations and some not-for- 
profit services are subject to different rules. Nevertheless, we can assume that efficiency and effec­
tiveness o f operations are dual goals shared by management o f  all service organizations.

A Brief Background on Data Envelopment Analysis
Measuring efficiency and productivity, or any aspect o f performance, is an indispensable part o f 
any productivity improvement effort because, as the well-known adage goes, “what gets meas­
ured gets managed.” As m entioned earlier, productivity and efficiency are related but different 
concepts. Productivity can be measured as a ratio o f output to input, and a typical service organ­
ization may construct a large variety o f partial and total productivity ratios. Tracking these ratios 
through tim e can help an organization determine its productivity im provements. However, 
when the purpose is to compare sim ilar units o f  a service organization, such as branches o f  a 
large bank, ratios may not provide the needed information.

Sometimes executives would like to know not only how units within their organization are per­
forming in an absolute sense, but also relative to each other. Also, some managers would like to 
compare their organizations to others in the same service industry. In such cases the use o f pro­
ductivity ratios may not be possible because not all organizations compute the same ratios or 
may be willing to share the data with others. Comparison o f sim ilar units within the same organ­
ization or comparison o f sim ilar service organizations can be accompUshed through the meas­
urement o f their relative efficiencies. Data envelopment analysis (DEA) is a Hnear programming 
based management science technique that has been developed for such purposes. This section 
presents a brief background on DEA as a powerful technique for measuring the relative techni­
cal efficiency o f service organizations as well as a technique that may help managers identify the 
sources and amounts o f inefficiencies in their organizations and orient them  toward improve­
ments in performance.

DEA was developed by Charnes, Cooper, and Rhodes as a response to a need to evaluate the effi­
ciency o f not-for-profit organizations where some inputs and outputs cannot be measured in 
monetary units, and therefore usually no “bottom  line” is available for performance measure­
ment.^^ The first application o f DEA was in education'^ but others quickly followed in both the 
pubhc and private sectors.
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Various efficiency concepts exist in economics such as technical efficiency, scale efficiency, and 
allocative efficiency. Technical inefficiency exists for an organization if  any o f its inputs or any 
o f its outputs can be improved without v^rorsening any other input or output. Scale efficiency is 
related to the scale o f productive facilities. I f  the average output (that is, output per unit input) 
increases as a firm increases its input quantity, the firm enjoys increasing returns to scale; how­
ever, if  the average output decreases, the firm exhibits decreasing returns to scale. I f  the average 
output per unit input remains the same with increasing input, constant returns to scale exist. 
Allocative efficiency is concerned with the right m ix o f inputs for producing the outputs o f an 
economic entity at a m inimum cost and therefore requires price data.

These entities, such as bank branches, hospitals, and school districts, responsible for converting 
inputs into outputs, are referred to as decision-making units (DMUs) in the DEA literature. The 
management o f a DM U has inputs at its disposal and is responsible for deciding how to use them 
for producing the desired outputs. Various DEA models exist to measure each type o f efficiency 
as well as the overall efficiency. Efficient DMUs define an empirical efficiency frontier. In some 
DEA models this frontier is piecewise linear, and the segments between points representing the 
efficient DMUs indicate alternative input-output combinations for efficient operations. Each 
DEA model determines a different efficiency frontier from the data o f DMUs included in the 
analysis. Decision-making units that are not on the frontier are inefficient, and those that are on 
the frontier may be efficient under certain conditions.

DEA is an empirical method. It uses actual data firom the performance o f DMUs; there is no need 
to convert data to a com mon unit (for example, dollars) as is com monly done in productivity 
ratios. All inputs and outputs can be expressed in their natural units. For example, a study con­
cerning the efficiency o f MBA programs included Graduate Management Admission Test 
(GMAT) scores, tuition in dollars, percentage o f students with work experience, and the number 
o f faculty publications as input measures, and starting salaries o f graduates, percentage o f stu­
dents who had a job by graduation, and an index o f program quality as output measures.'*

We consider a simple one-output and one-input example to introduce some o f the basic ideas 
relevant to DEA. In this example we have five DMUs that use different quantities o f the same 
input to produce different quantities o f the same output (refer to Exhibit 13-2). The solid line in 
the exhibit is the efficient frontier, which is defined by DMUs 1, 2 ,4 , and 5. DMUs in the exhibit 
are represented as points D 1-D5.
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Exhibit 13-2 Efficienq^ Frontier and Evaluation in a One-O utput and O ne-Input Example

Output

DMU INPUT OUTPUT

All DMUs in the data set are efficient except DMUs 3 and 5. As shown in the graph, D M U5 pro­
duces the same quantity o f output as D M U4 but uses a larger quantity o f input; therefore it is 
not fully efficient. Hence, it is clear that being on the efficient frontier is necessary but not suffi­
cient for being efficient. W hen an appropriate DEA model is solved for DM US, it will have a 
nonzero input “slack.” Also, it can be seen from the graph that D M U3 is not efficient because it 

is not on the efficiency frontier.

In a simple example like this, a productivity ratio may be computed by dividing output by the 
input quantity. However, as noted earlier, a simple ratio m aybe misleading. Notice that DMUs 1,
3, and 5 all have the same output to input ratio (that is, productivity), but only D M U l is effi­
cient. Inefficiency exhibited by D M U3 can be eliminated if  it can reduce its usage o f  input from
5 to 4 units without decreasing its output, and hence move to point K on the efficiency frontier, 
or increase its output firom 5 to 6 units without increasing its input, and hence move to point L. 
Alternatively, DM U3 can become efficient if  it can move to any point on the frontier between K 
and L. Any o f these moves would make DM U3 technically efficient.

Scale efficiency can also be observed from the graph. Consider the slope o f the dashed line from 
the origin to D l. Movement from D1 to D2 increases the slope and indicates a faster growth in 
average output for each additional unit o f input, hence imphes increasing returns to scale. 
Maximum returns to scale is reached at point D2 (that is, by D M U2). From D2 to D4 the slope 
o f the ray decreases indicating a slower growth in average output for each additional unit o f 
input, or decreasing returns to scale. It must be noted that returns-to-scale characterizations 
refer only to movement on the efficient frontier. The concept o f returns-to-scale is ambiguous 
when applied to DM U3, which also exhibits technical inefficiencies.'® If  D M U3 can improve its
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efficiency and move to point K or point L on the efficiency frontier, or any point in between, it 
can become technically efficient; however, it will not be scale-efficient as DM U2.

The CCR Ratio Model ofDEA

DEA is an extension and generalization o f  M. J. Farrell’s work on measuring the efficiency o f eco­
nom ic entities, or decision making units.^“ Farrell’s work was focused on developing a summary 
efficiency measure from empirical data but was limited to a single-output case. Charnes, Cooper, 
and Rhodes made the extension to multiple inputs and multiple outputs and developed the 
mathematical programming method to determine efficiency. The original DEA model, named 
the CCR ratio model after its originators, in its revised form  is given here.^‘ The purpose o f the 
model is to determine weights and v. so that the D M U that is being evaluated is given the m ax­
imum possible efficiency rating, on the condition that the same weights apply to all DMUs and 
no DM U can have an efficiency rating greater than one.^^

(13.1)

Subject to;

--------<1

1

I

I - . - .

where we assume that there are n DMUs in the data set, and each DM U uses various quantities 
o f m different inputs to produce various quantities o f s different outputs; y-  is the rth observed 
output o f th e jth  DMU, and x.. is the ith observed input o f th e jth  DM U; and v- are the weights 
associated with the rth output and ith input, respectively, and they are to be determined as the 
solution to the mathematical model. In  other words, and v- are the variables in this model. The 
constant e in the last two sets o f constraints is an extremely small number, which assures that all
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observed inputs and outputs will have positive weights assigned to them. The subscript 0 refers 
to the D M U whose effidenq^ is being measured. The objective function represents the efficiency 

o f DMU(, and is also a part o f  the constraint set.

The CCR ratio model extends the engineering, or scientific, concept o f efficiency to economics. 
This is done by generating a single “virtual” output in the numerator and a single “virtual” input 
in the denominator o f the objective function. Also, the constraint set o f the model ensures that 
the selection o f weights does not violate the engineering principle o f efficiency and that no unit 
can have an efficiency o f more than 1.0. Because the model aims at finding and so that the 
m aximum efficiency rating is assigned to DMUg, DMU^ is portrayed in the best possible light. 
The process can be repeated for any D M U in the data set. For actual com putations the following 
transformed linear programming (LP) version may be used:^^

Min
(13.2.1)

Subject to:

(13.2.2,

A ^ ,s ;,5 ; > 0  j = l ,2 , . . . ,n  (13.2.4)

where ^̂ s represent transform ed variables and v_.s for each D M U ;;  sfs are the slack variables 
for input constraints, and 5̂ ŝ are the slack variables for output constraints.

DMUg is efficient if  both o f the following conditions are satisfied:

1 . 0 ‘ , = 1 . O

2. All slacks (that is, sr and ŝ +) are zero

where * indicates an optimal value and Q'g represents the relative technical efficiency o f DMU^ 
(0 < 0p < 1.0). However, note that =1.0 does not necessarily mean full efficiency. For a D M U 
to be fully efficient, both o f the above conditions must be satisfied. I f  0^ ’ <1.0, DMU^ is ineffi­
cient, and Qg*x-g ^ Ox-Xj indicates that it is possible to form a com bination o f  other DM Us, which 
uses less input than DMU^ (that is GgX-g <x̂ g) to produce the same output; this implies excess in 
one or more inputs used by DMU^. I f  any input slack s-~* is not zero, it implies that input i can be 
further reduced by an am ount equal to sf* without changing the am ount o f any other input or 
output. To determine the quantities o f inputs and outputs that would make DMU(, efficient, the 
following CCR projection formulas can be used: x*-g = 0  ̂'x̂ g -  sf'; i=  1 ,... ,m, and
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r = l ,...,s , where x'-g and 7 *^ are the projected inputs (x-g) and outputs (y^), respectively. Such 
projection places DMUq on the efficient frontier.

Example: First Bank o f  Gotham City has six branches around the city. Executives o f the bank 
would like to evaluate the efficiency o f  these branches.^'* The purpose o f the evaluation is to 
reward the managers and employees o f the efficient branches and guide inefficient branches to 
efficiency. Branch managers have agreed that the number o f transactions performed per month, 
such as checks cashed or deposited, cash withdrawals and deposits, accounts opened, accounts 
closed, and so on constitutes a reasonable representation o f the output o f a branch. They also 
agreed that the rent paid by each branch and the number o f teller hours are two o f the most 
im portant inputs. The rent has been selected as an input measure because it is proportional to 
the area o f office space occupied and accurately represents the branch size and the magnitude o f 
all resources used. Because tellers perform m ost o f the work related to transactions, it was felt 
that it represented the labor input into the operations o f a branch.

Data from the operations o f the last year have been collected, as shown in Exhibit 13-3(a). 
Output represents the number o f transactions, in thousands, performed at each branch last year. 
Annual rent is in thousands o f dollars and the number o f teller hours is the sum o f full-time and 
part-time teller hours, also in the thousands. To help represent the efficiency frontier graphically, 
we next divide the rent and the number o f teller hours for each branch by the number o f trans­
actions performed.^^ This enables us to express quantities o f each input per unit output (trans­
action) and make a two-dimensional graph possible for representing the efficiencies o f bank 
branches. The results are shown in Exhibit 13-3(b).

Exhibit 13-3 Annual Output and Input Quantities o f the Six Branches of the 
First Bank o f Gotham  City

Branch (DMU) Number of
Transactions
(Thousands)

Rent
($1,000)

Number of 
Teller Hours 
(Thousands)

1 30 6 1.5

2 40 8 1.6

3 70 28 2.1

4 50 20 1.0

5 60 36 1.2

6 40 24 0.4
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Transformed data:

Branch Transactions Rent (per U nit Teller Hours (per
DM U) Output) Unit Output)

1 0.2 0.05

1 0.2 0.04

1 0.4 0.03

1 0.4 0.02

1 0.6 0.02

6 1 0.6 0.01

We need to set up and solve a linear programming (LP) model for each branch to determine its 
efficiency. However, only a few coefficients will be different in each LP problem. Now set up the 
model for DM U3 for illustration:

M in h g = e  -  esj- -  -  esj^

Subject to:

0.40 g -  0.2X.J -  0.2X  ̂-  0.4X,3 -  0.4?i4 -  0.6:\.5 -  -  s/ =  0

0.039 g -  o.o5:>Lj -  o.o4>i2 -  0.03A.3 -  o.o2?i4 -  o.oa?^; -  o .o a ^  -  s/ = 0  

Xj + ^2 + ^3 ^4 ^5 ^6 “  *3  ̂~  ̂

s,-,s ,,s^ \ X .,> 0  j=  1 ,2 ,. .. ,6

Exhibit 13-4 shows all six branches and the efficiency fi-ontier. Note that each point in the graph 
represents a D M U using different com binations o f transform ed rent dollars and teller hours to 
produce one transaction. Branches 1, 2 ,4 , and 6 are on the efficiency frontier; however, only 2 ,4 , 
and 6 are efficient. Branches 1, 3, and 5 are inefficient.
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Exhibit 13-4 Efficienqr Frontier and Evaluation o f the Branches of 
First Bank o f Gotham  City

0.1 0.2 0.3 0.4 0.5

The first two constraints o f the above problem correspond to the constraint set (13.2.2) o f the LP 
model. The coefficients o f these constraints are x-js that are given in Exhibit 13.3b, and the coef­
ficients o f 9g are the x-jS o f DM U3. The third constraint corresponds to the constraint set (13.2.3) 
of the LP model; because DMUs generate a single output (transactions) there is only one con­
straint o f this type. The coefficients o f the third constraint (y.) are all ones, as shown in Exhibit 
13.3b. The right-hand side value o f the constraint is the output quantity o f DM U3. This prob­
lem can be solved on any commercially available LP software to obtain the following 
optimal solution:^®

9g '=  0.857143 s  0.86, =0.2857, = 0.7143, and all other variables equal to zero. As 
expected. Branch 3 is not fiiUy efficient, but only 86 percent efficient. The optimal solution also 
indicates that Branches 2 and 4 form  a peer group for Branch 3 because its m ix o f two inputs is 
closest to these two branches. In other words, input quantities used and the output quantities 
produced by Branches 2 and 4 serve as benchmarks for Branch 3 for its style o f production. 
Consequently, Branch 3 can emulate them to become fully efficient. One way Branch 3 can 
become efficient is indicated by the projection formulas given earlier. Specifically, Branch 3 can 
become efficient if it reduces its inputs (per unit output) to the following quantities, without 
reducing its output:

X*, = e ; x j  -  s,-*= 0.857143 (0.4) -  0 = 0.3428572 = $0.34 per transaction; 

or 70,000(0.3428572) = $24,000 annual rent.
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x\ = 0 o‘x2 -  52 *= 0 .857143(0.03) -  0 =  0.02571429 s  0 .026 hr per transaction;

or 70,000(0.02571429) = 1800 hours per year.

Note that (0.34 and 0.026) are the coordinates o f D ’,  in Exhibit 13-4. In other words, D ’j  repre­
sents the projection o f  the inefficient Branch 3 to the efficiency frontier. Because the output slack 
is zero the projection form ula for output y \  =y would give us y ^ the same output
value for DM U3 to become efficient. Also note that the efficiency o f Branch 3 can be calculated 
as the ratio o f the distance between the origin and D ’j  on the frontier, to the distance between the 

origin and D j.

0/  = O D ’3/OD3

The same results can be obtained if  a linear com bination o f inputs o f the branches in the peer 
group is formed. Specifically, if  Branch 3 combines 0.2857 o f the input quantities o f Branch 2 
and 0.7143 o f the input quantities o f Branch 4 as its new input quantities:

X j 3 = X\ = 0 .2(0.2857) + 0 .4(0.7143) = 0.05714 + 0.28572 = 0.34286;

x*23 = X22 + X24 = 0 .04(0.2857) + 0 .02(0.7143) =  0 .011428 + 0 .014246 = 0.025714.

In other words, D ’j  is a convex com bination o f points D j and D^, which represent Branches 2 

and 4.

Sim ilar LP models can be set up and solved to determine the efficiencies o f other branches. The 
results are given in Exhibit 13-5. As can be seen from  the exhibit. Branch 1 is not efficient. 
Although it has an efficiency rating o f  1.0, not all slacks are zero; hence Branch 1 does not meet 
all the conditions for efficiency. The slack value o f 1.0 indicates that Branch 1 should reduce its 
usage of Input 2 (rent) by one unit to become efficient.

Exhibit 13-5 Efficiencies o f  the Branches o f  the First B ank o f  Gotham  City

Branch Variables in the 0 * Efficient? Peer Group if  Not
(DMU) Optim al Solution Fully Efficient

1 = 1.00 1.00 No Branch 2
Sj-* = 0.01

2 = 1.00 1.00 Yes

3 = 0.2857 0.86 No Branch 2
= 0.7143 Branch 4

4 = 1.00 1.00 Yes

5 = 0.60 0.80 No Branch 4
= 0.40 Branch 6

6 X*̂  = 1.00 1.00 Yes
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Lambdas with positive values in the optimal solution indicate the DMUs that comprise the peer 
group for each inefficient DMU. If  a D M U is efficient, it serves as its own peer. Identification of 
a peer group is very useful in providing guidance to inefficient DMUs, because DMUs in the peer 
group are m ost like the branch being evaluated and can serve as role models for that branch.

A Review of DEA and Alternative Methods for the Measurement of 
Service Efficiency

DEA is not the only technique for measuring the efficiency o f economic entities. As mentioned 
earlier, many organizations use ratios for productivity and efficiency measurement. Ratio analy­
sis may be useful for determining if  a D M U ’s performance deviates too much from a standard, 
such as an industry norm. However, when multiple outputs and multiple inputs are involved, a 
simple ratio o f one output to one input would not be very helpful for comparative purposes. A 
common problem arises when a decision making unit may score high on some ratios and low on 
others. Unless some a priori weights are assigned to various ratios, comparison would not be 
possible. Selection o f weights, on the other hand, is usually a troublesome task because there is 
usually no objective way for assignment of the weights. In other words, experts or managers may 
disagree on relative weights. Another possible approach to handle multiple outputs and inputs is 
to aggregate various ratios into a single ratio. This approach also requires weights to reflect the 
relative importance o f different ratios and hence runs into the same problem.

Another com mon method is the regression analysis. The regression analysis can accommodate 
multiple outputs and inputs. However, it also has some drawbacks. First, the least squares 
method used in regression finds the average relationship between an output and inputs based on 
data that come from both efficient and inefficient DMUs. For example, the straight line found in 
a simple linear regression passes through the point X-bar and Y-bar, average values for the inde­
pendent variable (for example, input) and dependent variable (for example, output), respec­
tively The average relationship is not likely to be an efficient relationship. Another shortcoming 
o f regression is that it does not reveal much about the scale efficiency.^^

Data envelopment analysis is an attractive alternative to ratio and regression analyses; it not only 
does not have the shortcomings of those two techniques, but it also has additional advantages. 
We can summarize the advantages o f DEA as follows:

1. DEA accommodates multiple outputs and multiple inputs; each input or output quan­
tity can be expressed in its natural units.

2. DEA provides a single comprehensive, defensible measure o f performance.

3. If  a DM U is less than fully efficient, DEA provides valuable information on how it can 
become efficient. It indicates which outputs must be increased and/or which inputs 
must be decreased, and by how much, for an inefficient DM U to become efficient.
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4. DEA determines efficiency in a fair and equitable way. The weights in the ratio model
(13.1) are determined by maximizing the objective function, which is the efficiency of 
the DM U being evaluated. In other words, each D M U is given the highest efficiency 

rating possible.

5. For each inefficient DM U, DEA also provides a peer group (or best-practice group) 
consisting o f efficient DMUs for reference purposes. In other words, DEA performs a 
benchmarking study at the same tim e as it measures efficiency. A decision maker, then, 
would refer only to this relatively small group o f  fully efficient DMUs to determine 
im portant characteristics o f efficient units.

6 . DEA does not assume any specific functional form o f production relationship such as 
Cobb-Douglas production function.

7. DEA assumes all outputs and inputs have “some” value but does not require a priori 
selection o f  weights or prices for inputs or value for outputs.

8. DEA can include external factors, such as weather or demographic factors, in the meas­

urement o f efficiency.

9. DEA can accommodate judgm ent and expert opinion when needed.

10. Unlike regression analysis, it focuses on individual DMUs, and it does not assume that 
there is only one best way for productive efficiency. It allows the possibility o f  being effi­
cient with different mixes o f inputs and outputs.

Like any other quantitative tool, DEA has its limitations. An im portant issue is the selection o f 
output and input measures to be used in the analysis. The decision as to which input and output 
measures should be included in a DEA model is an im portant decision for at least two reasons.^® 
First, efficiency ratings will not decrease when a new input or output measure is added to a DEA 
model; efficiency o f some DMUs will remain the same, while others’ ratings may increase. 
Therefore, too many measures may diminish the discrim inatory power of a model. A rule o f 
thumb to avoid this problem is to make sure that the number o f DM Us is equal to or greater than 
three times the sum o f inputs and outputs. The second reason the selection o f input and output 
measures is im portant is that it is not possible to judge fi-om results if  a measure is a theoretically 
correct measure to use. In other words, as in regression analysis, spurious relationships may be 
obtained.

As one o f the advantages, we m entioned that DEA allows DM Us to be efficient with different 
mbces of inputs and outputs. This may become a disadvantage when an unim portant input or 
output is included among the measures. A D M U may excel in minimizing the use o f such an 
input or succeed in producing large quantities o f  that type o f output and be declared as efficient. 
This may not agree with the objectives o f the organization and may lead to behavior that takes 
the organization farther away from its targets.

Another potential problem is related to the same characteristic. As indicated earlier, the DEA 
model selects the weights for outputs and inputs so that the efficiency rating for each D M U is
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maximized. This may result in weights that are not congruent with the value system o f the 
organization. However, this problem can be solved with proper Umits on the weights.^

The DEA measure o f efficiency is not robust with respect to errors in data. In other words, the 
accuracy o f data in DEA is critical; errors in data may lead to identification o f inefficient DMUs 
as efficient and efficient ones as inefficient, which may compromise the perceived fairness o f the

Other DEA Models
Various DEA models have been developed since the inception o f the CCR model. All DEA mod­
els aim to construct an empirical efficiency frontier that represents best practices among DMUs 
included in the data set. Each model tries to identify the DMUs that define this firontier. An effi­
ciency frontier envelops all DMUs in the set, and the efficiency o f all units is determined relative 
to this frontier. The efficiency frontier may be different for different DEA models; some may be 
piecewise linear, piecewise loglinear, or piecewise Cobb-Douglas. Models also differ with respect 
to whether they assume constant or variable returns to scale. CCR model presented in this chap­
ter assumes constant returns to scale. Another way DEA models may differ is whether they are 
units invariant or not. Finally, some models may have two versions: an input-oriented version 
and an output-oriented version. For example, the model (13.2) used in our example is the input- 
oriented version o f the CCR model. An input-oriented version focuses on reducing inputs as a 
way to efficient operations. Conversely, an output-oriented model focuses on output augmenta­
tion to lead inefficient DMUs to efficiency. An efficiency frontier constructed through a specific 
DEA model will be the same for both the input and the output-oriented versions. The difference 
would be the point to which an inefficient DM U will be projected on the frontier. The output- 
oriented version of the CCR model is as foUows.^^

M a x fe „ = 0„ + e 5  s; +  X  K
J  (13.3)

^  x.jXj + s] =

X . ,S ; - , s / > 0  i = l , 2 , . . . , m ; r = l , 2 , . . . , s ; ; = l , 2 , . . . ,n

and the projection formulas are given as: y\  ̂ = <1> X o  = îo “
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13.8 Summary
This chapter focused on productivity and efficiency o f service operations. First, we discussed the 
basic concepts relevant to productivity and defined productivity as the ratio o f output to input. 
Productivity may be computed for a single output and a single input or multiple outputs and 
inputs. M ost organizations produce m ore than one kind o f  output and use several kinds o f 
inputs. At the national level, labor productivity is the m ost frequently used productivity measure. 
Growth in labor productivity is used as an indicator o f im provement in the standard o f living of 
a country. In addition to being an indicator o f standard o f living, productivity growth influences 
other im portant economic variables, such as competitiveness, unemployment, inflation, social 
programs, and resource conservation.

Raising productivity is an im portant goal at both the national and organizational level. First 
among the factors that improve productivity in the long run is technological developments that 
reduce labor requirement in the production o f goods and services. Another factor that has both 
long-term and short-term  implications for increasing productivity is the organization and m an­
agement o f productive activities. NaturaOy, productivity im provements at the firm level deter­
mine what happens at the national level. Organizations can increase productivity in the long run 
by introducing new technologies and innovations in existing technology. They can also achieve 
significant increases in productivity in the short term by implementing better work m ethods and 
better management practices.

Services present special challenges with respect to productivity. It is not only difficult to increase 
service productivity, but it is also difficult to measure it and measure it accurately. We reviewed 
some o f the reasons for the measurement problem and discussed why service productivity 
growth is slower in some services than m anufacturing productivity. Some services, called pro­
gressive, are responsive to productivity improvement efforts, however, some services are not. The 
main reason is that the labor requirement in the latter group usually cannot be changed without 
a significant deterioration in quality. These are called stagnant services. We then presented some 
suggestions for raising productivity o f services. Raising productivity is the responsibility o f m an­
agement; improvements in productivity are, to a large extent, the results o f management actions. 
Drucker proposes “working sm arter” as the way to raise productivity in services. SpecificaOy he 
recommends (1) defining the task; (2) concentrating work on the task; (3) defining performance;
(4) forming a partnership with employees; and (5) making continuous learning part o f organi­
zation’s culture.

The last section o f this chapter presented data envelopment analysis (DEA) as a powerful m an­
agement science technique for measuring the efficiency o f economic units, which produce the 
same types o f outputs by using the same types o f  inputs. One o f the m ost ft-equently used m od­
els, the ratio model, was presented as a medium for the discussion o f issues relevant to the appli­
cation o f DEA. Examples were provided for insight into the concepts and advantages o f  DEA.
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14
MANAGEMENT OF PUBLIC AND 

PRIVATE NONPROFIT SERVICE 
ORGANIZATIONS

14.1 Introduction
Americans o f all ages, all stations in life, and all types of disposition are forever forming 
associations. There are not only commercial and industrial associations in which all take 
part, but others o f a thousand different types— religious, moral, serious, futile, very gen­
eral and very limited, immensely large and very m inute. Americans combine to give 
fetes, found seminaries, build churches, distribute books.. .if  they want to proclaim a 
truth or propagate some feeling by the encouragement o f a great example, they form an 
association. In every case, at the head o f any new undertaking, where in France you 
would find the government or in England some territorial magnate, in the United States 
you are sure to find an association.'

Alexis de Tocqueville, French social philosopher, visited the United States for nine months in 
1831. The preceding quote is from his famous book Democracy in America, which resulted firom 
observations he made during the visit. What de Tocqueville observed more than a century and a 
half ago is still true today; Americans are still forming and managing associations for a vnde vari­
ety o f purposes, but more often than not for public service.

These organizations form the nonprofit sector. The variety o f nonprofits is truly amazing. They 
range from the neighborhood church and local parent-teacher association to the National Rifle 
Association, Sierra Club, and American Bar Association. Nonprofit organizations play such an 
im portant role in the economic and social life o f the United States that it is also referred to as the 
third sector, private and public sectors being the other two.

The public sector consists o f organizations that are formed and managed by the federal, state, or 
local governments. In the strict sense o f the term, they are also nonprofit service organizations.
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For tJiis reason, sometimes they are called public nonprofits, and others are called private non­
profits (see Exhibit 14-1). In this book, the term “public” will be used for nonprofit organiza­
tions that are formed and managed by government at any level, and private nonprofits simply as 
“nonprofit.” The tax exempt status o f private nonprofits leads some scholars to claim that these 
are actually public organizations. They argue that the tax exemption for nonprofits represents a 
flow o f pubhc m oney to nonprofits; tax revenue that the state could rightfully collect from 
them.^

Exhibit 14-1 Categories o f Nonprofit O rganizations

<
 FEDERAL

AGENCIES/

STATE COMMISSIONS/■-
AUTHORITIES

NONPROFITS

t  Donor contributions are tax deductible.
* Donor contributions are not tax deductible.
Source: Adapted from Robert N. Anthony and David W. Young, Management Control in Nonprofit 
Organizations, 4th ed. (McGraw-Hill, 1988).

This chapter focuses on both types o f these service organizations. The purpose is to present a 
synopsis o f both public and nonprofit sectors and challenges their managers face. As you will 
discover, tasks and challenges o f management in these two sectors are similar and yet they 
exhibit some im portant differences from the private sector. Organizations in both the public 
and nonprofit sectors need managers and managerial skills just like private firms. Although 
m ost managers in public and nonprofit organizations have their education in fields other than 
business, some business graduates will be working for some o f  these service organizations. 
Therefore, it is essential for service managers to understand these two im portant sectors o f  the 
U.S. economy.

14.2 Public and Private Nonprofit Organizations Defined
As indicated earlier, the public sector consists o f agencies and organizations o f the federal, state, 
and local governments. They are formed as a result o f legislation at the appropriate level and 
are almost always financed by tax revenues and sometimes supplemented by fees. M ost public 
organizations have a m onopoly status. In other words, they usually have no competitors offer­
ing the same services. It is clear that they are not “profit-m aking” entities; actually no such con­
cept exists for pubhc organizations.^ They may have a “surplus,” but the surplus is not profit 
and is usually returned to the appropriate treasury at the end o f a fiscal year.
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The most important characteristic of nonprofits is that they are estabUshed for purposes other 
than making a profit. That is why sometimes they are called “not-for-profit.”  ̂It may be an over­
simplification, but we assume that the major objective of private sector organizations is to make 
a profit. Naturally, some may have additional objectives, but without profits a private company 
cannot survive too long. Nonprofits, on the other hand, are distinguished by the absence of the 
profit objective. This does not mean that they do not make a profit from their operations. They 
do make profits and they are allowed to keep them. Actually, some (for example, nonprofit hos­
pitals) at least partially depend on profits from their operations for their survival.

Perhaps the second important characteristic that defines nonprofits is the nondistribution con­
straint. N ondistribution means that no part of a nonprofit’s income, profits, or assets can be dis­
tributed to its members, directors, or officers.

The third important characteristic is that nonprofits produce pubhc goods— goods and services 
that provide benefits to the general public. Fourth, many nonprofits are exempt from federal cor­
porate income tax and some are exempt from other federal, state, and local taxes, such as prop­
erty tax, because they serve public purposes. There are more than 30 categories of tax exempt 
organizations under the U.S. tax law (see Exhibit 14-2). Only one group of nonprofits, 501 (c) (3) 
charitable institutions, receive extra privileges that contributions to them are tax deductible for 
individuals and corporations. Public charities constitute the largest group among nonprofits; 
more than 1 million charities exist in the United States.^ In addition to the public service aim, 
they are specifically designated as nonprofit when they are organized and are not allowed to dis­
tribute profits or assets to their members, officers, or directors. Nonprofits can engage in profit- 
making activities and keep their tax exempt status if the activity is related to the tax exempt 
purpose or unrelated but insubstantial.^

Yet another important characteristic of nonprofits is its reliance on volunteers. Some nonprofits 
rely only on volunteers.^ Many individuals contribute their time and labor to nonprofits, espe­
cially charitable organizations. It is estimated that in 2010, 26.8 million individuals, approxi­
mately 26 percent of U.S. adults, volunteered 15 billion hours of their time for a nonprofit 
organization. Assuming a full-time employee works 1,700 hours per year, the hours they con­
tributed was an equivalent of 8.8 million full-time employees, which is estimated to be worth 
$283.85 billion.8
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Section of 1'
IRS Code

Description of Organization

Exhibit 14-2 Tax Exempt Organizations

Entities Registered 
with the IRS

501(c)(1) Corporations organized under an act o f Congress 100

501(c)(2) Title-holding companies for exempt organizations 5,850

501(c)(3) Religious, charitable, and similar organizations 984,386

501(c)(4) Civic leagues and social welfare organizations 116,890

501(c)(5) Labor, agricultural, and horticultural organizations 56,819

501(c)(6) Business leagues, chambers of commerce, real estate 71,878
boards, and trade boards

501(c)(7) Social and recreational clubs 56,369

501(c)(8) Fraternal beneficiary societies and associations 63,318

501(c)(9) Voluntary employee-beneficiary associations 10,088

501(c)(10) Domestic fraternal societies and associations 20,944

501(c)(ll) Teachers’ retirement ftind associations 14

501(c)(12) Benevolent life insurance associations, mutual ditch 5,901
or irrigation companies, mutual or cooperative 
telephone companies, and so on

501(c)(13) Cemetery companies 9,808

501(c)(14) State-chartered credit unions and mutual reserve funds 3,565

501(c)(15) Mutual insurance companies or associations 1,646

501(c)(16) Cooperative organizations to finance crop operations 16

501(c)(17) Supplemental unemployment benefit trusts 300

501(c)(18) Employee-funded pension trusts created 1
before June 25, 1959

501(c)(19) War veterans’ organizations 35,113

501(c)(20) Legal service organizations 9

501(c)(21) Black lung benefits trusts 28

501(c)(22) Withdrawal liability payment funds 0

501(c)(23) Veterans associations founded prior to 1880 2

501(c)(24) Trusts described in Section 4049 of the Employment 1
Retirement Security Act o f 1974

501(c)(25) Title-holding corporations or trusts with 1,133
multiple parents
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501(c)(26)
coverage for high-risk individuals

10

501(c)(27) State-sponsored workers’ compensation reinsurance 
organizations

12

501(d) 160

501(e) Cooperative hospital service organizations 18

501(f) Cooperative service organizations of operating 
educational organizations 1

Other Organizations not classified previously, including 
charitable risk pools 4,105

Total 1,448,485

Sources: Urban Institute, National Center for Charitable Statistics, Core Files (2005) and IRS Business Master 
Files (2006). Notes: Not all Internal Revenue Code Section 501 (c) (3) organizations are included because cer­
tain organizations, such as churches (and their integrated auxiliaries or subordinate units) and conventions 
or associations of churches, need not apply for recognition of tax exemption unless they specifically request a 
ruling. Private foundations are included among 501 (c) (3) organizations. Adapted from Kennard T. Wing,

14.3 Significance of Public and Private Nonprofit 
Organizations
Whether they are private or public, the essence of nonprofit organizations is service; service to 
the pubhc in general, but in most cases, to a subgroup of public. There is little, if any, manufac­
turing done by public sector organizations or nonprofits. Think about some of the well-known 
agencies of the federal government, for example, the U.S. Coast Guard, U.S. Secret Service, 
Centers for Disease Control and Prevention, National Weather Service, Federal Aviation 
Administration, Forest Service, Federal Highway Administration, National Park Service, Social 
Security Administration. These organizations constitute only a small sample of the agencies of 
the U.S. government, but they are all service organizations like thousands of other organizations 
of federal, state, and local governments.

Now consider a few examples from the nonprofit sector, such as the U. S. Tennis Association, Red 
Cross, Salvation Army, Girl Scouts, Boy Scouts, private colleges and universities, fraternities and 
sororities on college campuses, professional associations, religious organizations (churches, syn­
agogues, mosques, and so on), United Way, American Heart Association, American Cancer 
Society, museums, and symphony orchestras. It is clear that these private nonprofits, just like 
public organizations, exist to provide a variety of services. Consequently, there is no question 
that pubhc and nonprofit sectors are service sectors.

It must be obvious that government organizations at all three levels perform vital services such 
as national defense, maintaining law and order, education, healthcare, banking (for example.
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Federal Reserve, Federal Deposit Insurance Corporation), safety of air, rail, highway, and m ar­
itime transportation. Hence, no m atter how much we complain about the size o f government, or 
the quality of its services, without public organizations, social and economic life as we know it 
would not be possible. There are more than 87,000 public organizations in the United States. 
Their activities create a lot of business for private sector and create many jobs for the population. 
The private sector is where most people work; as of 2012, 111.4 million people (approximately 
84 percent of the nonfarm workforce) are employed by the private sector. The pubUc sector is 
second in terms of the number of employees. The federal government is the single biggest 
employer; in addition to military personnel, the federal government employs approximately 3 
million (2.58 miUion full-time) civilians, which is approximately 1.9 percent of the nonfarm 
workforce. State governments employ approximately 7.5 million people and local governments 
employ 12 million (10.78 million full time). Hence, overaO the public sector provides jobs to 
more than 22 million people, almost 17 percent of the workforce.®

The nonprofit sector is also a major source of employment in the United States. More than 1.44 
million nonprofit organizations exist, and more than 10 million people work for these organiza­
tions, which is approximately 9 percent of the workforce. Volunteers provide about 37 percent of 
the labor input to the operations of nonprofits. The amount of volunteer and paid labor togeth­
er indicate that a total of about 16 million people work for nonprofits.

14.4 The Nature of Public Sector Organizations
As indicated earlier, the U.S. economy consists of three sectors: private, pubHc, and nonprofit. 
Most of the economic activity takes place in the private sector. However, as the data of the previ­
ous section demonstrated, the other two sectors are also im portant to Americans, not only in an 
economic sense, but also from a pohtical, sociological, and cultural perspectives. These two sec­
tors also differ from the private sector in some im portant respects. This section discusses some 
of the reasons that necessitate the existence of public organizations and their characteristics that 
make them so different from the private firms.

W hy Public Organizations Exist

Four major reasons for the existence of public organizations can be identified:'®

Providing public goods— Public goods are those goods and services that possess two important 
characteristics: (1) Their consumption by an individual does not prevent others from consum­
ing them or diminish the benefits others receive from them; and (2 ) exclusion of any potential 
consumer from the benefits of these goods is usually not possible. Some examples include 
national defense, clean air, a lighthouse, parks, paved roads and highways, and radio and televi­
sion broadcasts on the air. Although economists coined the term public goods, it is clear that 
most public goods are services.
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Private goods are those goods that you have to pay for before you can consume them. For exam­
ple, if you want to hsten to a music broadcast, you have to buy a radio, which is a private good. 
Your purchase and use of it prevents somebody else from the benefits of a radio, at least in the 
short term, because resources are limited. However, the radio broadcast is a public good; your 
enjoyment of it does not reduce its availabiUty for others. Also, when the broadcast is on the air, 
those who want to listen to it cannot be prevented from listening.

But who is going to pay for the broadcast? If it is a commercial radio station, most likely adver­
tisers will, but not the listeners. Listeners cannot be made to pay for the broadcast because it is 
available to anyone with a radio after it is produced. Hence, someone pays for it and most listen­
ers enjoy it free. In other words, there are many “free riders” in the consumption of public goods; 
of course, there are some radio and TV stations that receive voluntary financial support from 
their listeners or viewers (for example, the PubUc Broadcasting System and National Public 
Radio). However, this example illustrates the basic problem with public goods; those who do not 
want to pay for the service can neither be made to pay nor can they be prevented from their use. 
On the other hand, there is no incentive for private companies to produce public goods if they 
are not getting paid for it. Most people need those goods, but without someone paying for them, 
they will not be provided by the private sector. Hence, government steps in to provide most of 
the public goods such as national defense, pohce protection, and paved streets. Governments 
provide these services and finance them through taxation. The fact that private companies would 
not produce most public goods is sometimes called m arket failure because the market mecha­
nism that makes the production, distribution, and sale of private goods and services possible fails 
to provide most public goods.

C ontrolling externalities— Side effects o f economic activities are called externalities. 
Externalities are the outcomes that impact third parties. They may be negative or positive. A neg­
ative externality is called a social cost, and a positive one is called a social benefit. Pollution is a 
weU-understood negative externality. When a manufacturing process creates air pollution, for 
example, people who have nothing to do with this economic activity (that is, those other than the 
owners of the firm or its employees or customers) suffer the consequences. A well-kept house on 
a block may be an example of a positive externality because people who live around that house 
will get something positive from it even though they did not pay for the upkeep of the house. A 
well-kept house will provide a pleasant view, and increase the value, and hence prices, of other 
houses around it. Externalities are also considered a form of market failure because the market 
mechanism does not necessarily extract all the costs of negative externalities from those who 
benefit from the activity that created it. Similarly, the mechanism cannot collect payments from 
those who benefit from a positive externality. An effective way to solve this problem is usually 
government’s imposition of taxes on those who create negative externalities and subsidies 
to those who create positive externalities. Public organizations such as the Environmental 
Protection Agency and Nuclear Regulatory Commission are set up to deal with negative 
externalities.
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Equity— Another reason for the existence of government, and therefore public organizations, is 
the desire for equahty, which is predicated on the behef that human beings must have equal 
rights. Various forms of inequality may result from an unlimited and uncontrolled operation of 
the market mechanism. For example, a private company may ignore the safety and health of its 
employees because taking safety precautions reduces profits. Or a company may prefer to hire 
only v̂ rhite males as employees. When there are no laws against them, some private companies 
may follow such practices because of their superior economic position in the transaction. This 
type of practice will outrage many Americans today, and they will demand government action to 
stop them. Clearly, this function of government originates from the value system of its citizens. 
Equal Employment O pportunity Commission, for example, was estabhshed in 1964 to achieve 
equity in employment. Specifically, it promotes equal employment opportunities and prevents 
discrimination in hiring based on race, color, reUgion, sex, national origin, age, disability, or 
genetic information.

Providing a framework for law and order and economic stability—An obvious function of the 
government is to maintain law and order and ensure the safety of its citizens. Equally important 
is the creation and maintenance of a stable economic environment, which is essential for the 
operation of the free m arket mechanism. The Constitution of the United States gives the federal 
government the right to print money and regulate commerce. Pubhc organizations such as the 
Federal Reserve Board, Federal Trade Commission (FTC), and Securities and Exchange 
Commission (SEC) are some of the pubhc organizations that contribute to the achievement of 
this objective. The FTC, for example, is charged with keeping business competition free and fair 
and preventing the dissemination of false and deceptive advertising, regulating the labeling and 
packaging of commodities, and enforcing antitrust laws. SEC, on the other hand, oversees the 
public issuance and sale of corporate securities and regulates the U.S. stock exchanges (New York, 
American, and 12 regional exchanges).

Characteristics o f Public Organizations and Challenges 
for Their Managers

Individuals who supervise the activities of public employees and pubhc organizations are called 
public managers. Some of these people are elected and some are appointed. In the federal gov­
ernment, the president of the United States is the highest elected official; in a state government, 
it is the governor, and in a city government, it is the mayor. Elected officials usually appoint peo­
ple they know and trust to high administrative positions. They are political appointees, and some 
of these appointments need legislative approval. Political appointees may not be reappointed if 
the elected official loses his position. These managers may come from the inside or outside of a 
pubhc organization. Levels below them are executive managers, middle managers, and supervi­
sors who are usually appointed from among the career employees of the organization. This chap­
ter focuses on managers, including political appointees, but not elected officials.

Public managers face tremendous challenges because most of them have to perform duties 
in addition to duties private sector managers in similar positions undertake. They have to face

3 2 8  SERVICE MANAGEMENT



additional challenges created by the nature and environment of public organizations that are 
usually not related to management. To understand these challenges, the nature of public organi­
zations and the environment they operate in are reviewed next. The challenges public managers 
face are compared to those faced by managers in the private sector. Characteristics of pubUc 
organizations can be understood along the following dimensions.

Reason for existence—A private service company is created to make money for its owners. A 
public organization, on the other hand, is created by law passed by the appropriate legislative 
body In general, a public organization tries to fulfill one or more of the four purposes of gov­
ernment discussed in the previous section by providing one or more services to the public. In 
other words, its mission is determined by the legislative body and is ultimately accountable to the 
public, or to the legislative body that created it.

Source of funds—A private company is established with capital provided by its owners. 
Additional funds for investments or operating expenses may be obtained through loans from 
financial institutions. Also, revenues from the sale of goods and/or services constitute an impor­
tant source of funds for a private company. For a public company the capital (for example, build­
ings, furniture, and equipment) and operating funds and salaries paid to employees are provided 
by the government from tax revenues. Most public organizations have no revenue to speak o f 
Some may collect fees, but fees usually do not constitute a major source of income for public 
organizations. Remaining funds at the end of a fiscal year cannot be kept for the following year; 
they must be returned to the appropriate treasury.

Environment—A private company pursues its profit goal, and other goals, in a market environ­
ment and must follow the rules of the market. The market mechanism determines the answers to 
three basic economic questions: what combination of goods and services to produce, how to pro­
duce them, and for whom to produce them. Market mechanism works when buyers and sellers 
of a good or service interact to determine its price and quantity. Public organizations are not part 
of this environment; they do not seek profit and therefore they are not subject to most of the 
rules and forces of the market. They do not need prices to determine what services to produce 
and for whom. All these decisions are made by legislators. In short, public organizations are part 
of the government and the political system, but not the market system. They have to follow the 
rules of the political system, not the market system. The political system includes the laws and 
regulations, as well as the wishes of elected officials and legislators.

G oals"—The profit goal of a private organization is clear and easily understandable. Because of 
this clear goal, it is also relatively easy to measure efficiency in the private sector. Efficiency of 
operations is a significant contributor to the achievement of profitability. Consequently, efficien­
cy, in addition to effectiveness, is an important goal for private organizations. Efficiency and 
effectiveness are also important for public organizations, but they have other important goals, 
such as responsiveness to the general public, responsiveness to the affected clientele, and politi­
cal rewards for the legislature and executive. Often there is conflict among these goals. It is easy 
to imagine the difficult time a public manager has trying to balance these conflicting goals and 
satisfy demands from various stakeholders.
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Public pressure— Public organizations often operate under intense public pressure due to con­
troversial issues they sometimes have to deal with. Private companies may also come under pres­
sure from the public, politicians, and the news media. However, what public organizations face is 
usually much more complicated and intense. Some public managers feel like they live in a “fish 
bowl.” They are under constant public scrutiny because these organizations belong to the public, 
and they are supposed to serve the public interest.

Internal organization— PubUc organizations have formal hierarchical structures. However, their 
managers operate under a fragmented authority structure. This is mainly because there is a divi­
sion of authority in federal and state governments among executive, legislative, and judicial 
branches. In the private sector a manager usually has only one boss. In the public sector, m an­
agers have many bosses: their direct supervisor, their supporting interest groups, and the m em­
bers of the legislative overseeing committee.

Backgroimd of public managers— Public managers usually are not professional managers. In 
other words, their education is usually in a field other than business administration. Hence, it is 
not surprising to see lawyers running legal agencies, doctors running health-related agencies, and 
professional politicians heading a variety of other organizations. The lack of professional m an­
agement training puts pubhc managers at a disadvantage in dealing with some of the routine 
managerial tasks their counterparts face in the private sector.

Legal restrictions— Public organizations are bound by many legal restrictions in their external 
actions. They can do only what the laws and regulations allow them to do; going outside these 
boundaries for higher efficiency or effectiveness is usually not permitted. Internal operations of 
a public organization are also bound by extensive procedures and formal specifications and con­
trols designed to ensure accountability to the taxpayer and conformance to laws and regulations. 
Consequently, pubUc managers also have far m ore restrictions on their internal operations than 
managers in the private sector. Private sector managers hire, fire, promote, and demote employ­
ees with relative ease. They can add another shift to increase output or eliminate a shift to reduce 
output. Normally, these options are not available to pubHc managers. They are generally bound 
by “merit” systems that put severe restrictions on how they manage employees. Some actions 
may require approval from the top authority of the administration or even from the legislative 
body. In short, public managers have much less flexibility and authority in decision making.

14.5 The Nature of Private Nonprofit Organizations
In this section, the nature of the third sector of the U.S. economy is reviewed: private nonprofits. 
First, the question of how to classify nonprofits is considered. Then, the economic reasons for the 
emergence of this sector are discussed. Finally, some im portant characteristics of nonprofits that 
separate them from private companies and public organizations are summarized. As these 
characteristics are discussed, the challenges they create for managers in this sector are also 
pointed out.
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Types o f Nonprofit Organizations

Nonprofits exhibit great variety in terms of their purposes, causes they serve, sources of funding, 
services they provide, use of volunteers, size, and nature of their customers. Understanding why 
these organizations have so much diversity may be aided if they can be categorized into mean­
ingful groups. Hov/ever, this is not an easy task, simply because on every dimension of catego­
rization these organizations form a continuum, rather than clearly separated groups. The U.S. 
government classifies nonprofits for tax purposes (refer to Exhibit 14-2). Another attempt for 
classification is along two dimensions: ( 1) source of income and (2 ) the way in which they are 
contro lled .T w o groups of nonprofits can be identified with respect to source of income; dona­
tive and commercial (Exhibit 14-3).

Exhibit 14-3 A Four-Way Classification of Nonprofit Organizations 

Mutual Entrepreneurial

Donative Common cause CARE
National Audubon Society March of Dimes
Political clubs Art museums

National Geographic Society*’
Consumers Union  ̂ Educational Testing Service, Hospitals
Country clubs Nursing homes

a Publisher of Consumer Reports, 
b Publisher of National Geographic.
Source: Henry Hansmann, “The Role of Nonprofit Enterprise,” Yale Law Journal, vol. 89 (1980), pp. 835-901.

“Donative” nonprofits receive a substantial portion of their income in the form of donations, 
and “commercial” nonprofits receive their income primarily or exclusively from sales of goods 
and services. With respect to the control dimension, two groups exist: mutual and entrepreneur­
ial. If the ultimate control of the organization is in the hands of its patrons (that is, donors, m em­
bers, or customers) they fall into the first group. Nonprofits whose boards are self-perpetuating 
are in the second group. Of course, the four groups are not clearly separated from each other; 
organizations exist between the two groups along each dimension. For example, many private 
universities depend heavily on both donations and tuition, and some university boards of 
trustees include members elected by the alumni and members who are self-perpetuating.

Another useful way to categorize nonprofits is along the following four dimensions: nature of the 
product, nature of the market, mission focus on clients, and use of volunteers.'^

W hy Nonprofits Exist

The four major reasons discussed in the previous section are generally accepted as an explana­
tion for the existence of public organizations. When the same question is asked for private non­
profits, however, the answer is not unique. Economists have been debating the issue for some 
time and have advanced various theories which can be grouped under four titles.
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The public goods theory— The first of these theories attributes the existence of nonprofits to the 
failure of both the market and government in providing public g o o d s .A s  discussed earlier, the 
private sector would not produce public goods when it does not get paid for its efforts; hence, the 
government steps in to provide some o f those services and taxes people for the cost of provision. 
However, the government faces some Innitations as the provider of these services; the most 
important one is a limited budget. Consequently, it has to choose carefully the kinds and quan­
tities of public services to provide. In a democratic country a government normally chooses 
those services that would command majority support. This implies that there are services some 
segment of the public demands but cannot garner majority support for their provision. 
According to the theory, private nonprofit organizations are formed to meet the demand for 
such services.

The contract failure theory— Consumers have difficulty^ in evaluating the quality of some serv­
ices, especially those that require technical knowledge and special skills and services provided by 
professionals. These services are said to be high in credence qualities.'® The quality^ and the 
quantity of some services are even harder to evaluate when the recipient of the service is differ­
ent firom the purchaser. Some examples include healthcare, care for the aged, and daycare servic­
es. Economists describe the situation as a case of asymmetric inform ation between the service 
provider and the consumer. In other words, the service provider has more information about the 
quality and the quantity of the service than a consumer. Consequently, when these services are 
provided by a profit-seeking private firm, there is an incentive to cheat. The theory predicts that 
the nondistribution characteristic of the nonprofit organizations, together with the fact that they 
are not primarily seeking a profit, makes these organizations more trustworthy in the eyes of 
consumers. For similar reasons, donors give money and/or their time to nonprofits because these 
organizations are more likely to use donations for the intended purposes.

The consumer control theory— Some nonprofits, such as mutual benefit organizations that 
provide services exclusively to their members or supporters, such as a country club, do not seem 
to result from the contract failure.'^ These organizations are formed, according to the theory, to 
provide more control to their members over the quality and cost of the services provided. Such 
control helps avoid monopolistic exploitation of members by the owners of a private company 
The major reason for joining exclusive clubs is the opportunity to meet and associate with peo­
ple who have qualities and connections that make them attractive companions. Consequently, a 
private owner of such an exclusive club would charge membership fees that cover not only the 
operating costs, but also the value to each member of associating with other members.'* The the­
ory also explains why a nonprofit form is preferred when quality rather than cost is the dominant 
concern in some social services or when donors are also consumers. For example, most people 
who serve on the boards of directors of opera companies, symphonies, and museums are also 
consumers of the services, and they serve to m onitor the quality of the output.'®

The subsidy theory—Governments at three levels contribute approximately 31 percent of the 
income of nonprofits. Contributions may be in the form o f grants or contracts for the provision 
of services for which government has accepted some responsibility. Other forms of government
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contribution are loans and loan guarantees. In addition to these, tax exemption status of most 
nonprofits is an implicit government subsidy. Hence, subsidies constitute a major source of 
funding for nonprofits. It has been suggested^® that these subsidies encourage the estabhshment 
of nonprofits especially in those industries in which nonprofits compete with private profit seek­
ing companies. An important question is why doesn’t the government provide these services but 
delegate the production task to nonprofits? According to one view, the major reason is that non­
profits can charge fees for these services so that the government’s share of total cost is reduced. A 
second important reason is that nonprofits may have lower costs than public organizations, espe­
cially for labor. Another relevant question is, “Why are nonprofits preferred for the provision of 
the needed services, whereas many equally capable private companies exist?” Of course, some­
times the government uses the private sector for some services. For example, large defense con­
tracts are given to private firms, and some private companies now provide prison services. In 
other cases nonprofits may be the only alternative, or the government may prefer to use non­
profits if costs can be lowered. For example, a nonprofit organization may come up with match­
ing donations for the desired service.^’

These theories present an economic perspective of nonprofits.^^ There is, however, another 
im portant noneconomic reason for the existence of nonprofits. As the quote from de Tocqueville 
hinted, in addition to economic reasons, Americans form nonprofit organizations to express 
their religious, political, social, or artistic views or promote a cause that may or may not be pop­
ular. In other words, through nonprofit organizations Americans can exercise their First 
Amendment freedoms. Nonprofits also limit the political impact of America’s remarkable reli­
gious, ethnic, and ideological diversity and help reduce tensions that may originate from this 
diversity.

Characteristics o f  Nonprofits and Challenges for Their Managers

Private nonprofit organizations not only constitute the third sector of the U.S. economy, but they 
also assume a role and a set of characteristics that fall somewhere between the private and pub­
lic sectors. In some respects they have characteristics similar to the private sector because they are 
established and run by private citizens and are subject to m ost of the rules and forces of the m ar­
ket. In other respects, they are similar to the public sector because their mission is public service. 
This section reviews some of these characteristics and the challenges they create for their 
managers.

Purpose/mission—Two of the most important characteristics of nonprofit organizations are 
that profit is not the main purpose, and there is a nondistribution constraint on their assets; they 
cannot distribute any part of their income, profits, or assets to their members, directors, or offi­
cers. These organizations m ust be specifically designated as nonprofit in their charters when they 
are established.^'* Nonprofits may provide a wide variety of services, which can be grouped in six 
major categories: healthcare, education and research, social services, arts and culture, communi­
ty development, and religion. A nonprofit organization tends to accumulate multiple purposes 
or missions for various reasons. Additional purposes may be added to increase the utilization of
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the existing fundraising and service delivery systems; with a few modifications to the existing sys­
tems additional needs may be met.^^ Multiplicity of purposes may make management’s task 
harder, especially if the purposes are incongruent.

Ideology— Ideology may be a major reason for the estabUshment of many nonprofits. Many 
organizations have been founded by people who have a set o f strongly held beliefs. These people 
are motivated by their ideals and spend their time and money to promote their ideals. Ideology 
may stem firom religious faiths or from secular thoughts, political behefs, different artistic 
approaches, or subscription to a particular theory in any field, such as education, science, or 
child development.^*

Ownership— Nonprofits do not have owners. Private companies belong to their shareholders, 
public organizations belong to the government, or the pubhc at large, bu t nonprofits do not have 
owners. This is because ownership unpUes a claim on assets that clearly contradicts the nondis­
tribution constraint. If a nonprofit organization is dissolved, its assets are transferred to another 
nonprofit organization or to the state or municipality in which it operates, but never to private 
individuals.^^

Source of funds/capital— Owners, or shareholders, provide the capital and operating funds for 
a private company, and for this reason they have claims on the company’s assets and profits. 
Because nonprofits cannot have owners, the capital, and possibly some portion of operating 
funds, must be donated. Fundraising is a vital function for many nonprofits. However, donors 
are not the only source of funds for nonprofits; they may charge a fee for some of their services. 
Even if they are not sufficient to cover all the costs, fees may be a significant source of revenue for 
a nonprofit organization. For example, a nonprofit hospital may rely on revenues fi-om its 
patients as well as donations. Similarly, a private university may mainly depend on tuition it 
receives from students for survival. Government grants and service contracts constitute the third 
important source of funds for nonprofits. As mentioned earher, tax exempt status of most non­
profits can be considered as an implicit government subsidy to these organizations.

M anagement structure— private corporation is governed by its board of directors, which rep­
resents the interests of its shareholders. A nonprofit organization is governed by a board of 
trustees, b ut because there are no owners, the board’s main responsibility is to see that the mis­
sion of the organization is accomplished. Other responsibUities o f the board include determin­
ing the mission and purpose, setting pohcies, making long-range plans, designing fiscal pohcy 
and plans, appointing a chief executive officer, and developing the bylaws of the organization.^® 
Most trustees of a nonprofit don’t receive any compensation for their services; in addition, many 
are also donors. They may be chosen for political or financial reasons rather than for their m an­
agerial talent or knowledge of the organization.

Volunteers— Volunteers provide approximately 37 percent o f the labor input o f nonprofits, and 
therefore constitute a significant resource. Because of this, they also create a challenge for m an­
agers. Because volunteers do not receive any compensation, they are not financially dependent 
on the organization. Some may even be major donors, and hence they may be difficult to
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manage and control. A nonprofit organization may also have paid employees. The existence of 
two types of employees multiplies the complexity of the tasks of management.

Internal organization— Formal hierarchical structure of pubUc organizations or clear lines of 
authority in private companies may not be found in nonprofits. Especially large nonprofit organ­
izations have a more complex and less rigid internal structure. Large nonprofits such as univer­
sities, hospitals, opera companies, and social welfare agencies lack clear lines of hierarchy.^^ For 
example, a university may have a hierarchical structure such as a board of trustees, president, 
provost, deans, and department chairs; but individual faculty members, especially tenured facul­
ty, have considerable fi-eedom of action and cannot be managed or controlled hke employees in 
a private company. Another unique feature of most nonprofit organizations is that they consist 
of two distinct systems. One system is for the development of resources, and the other is for the 
provision of services (Exhibit 14-4). In a private company there is only one system for both.^° For 
example, consider a nonprofit organization that runs a needle exchange program for the preven­
tion of the spread of AIDS. Although the funds for this mission may be raised by one branch of 
the organization, another branch may be in charge of the distribution of clean needles to drug 
addicts. The main reason for this dual system is increased efficiency fi-om specialization. It is 
clear that a nonprofit with such a structure has two categories of external customers: one, those 
who provide the funds, such as individuals, private companies, or government, and two, those 
who receive the services. This feature of some nonprofits also increases organizational complex­
ity and makes the job of managers harder.

Exhibit 14-4 Internal Systems of Private and N onprofit Enterprises

The Single System of a Private Firm

The Dual System ot a Nonprofit Firm

Source; Adapted from David E. Mason. Voluntary Nonprofit Enterprise Management (New York, Plenum Press, 
1984), p.65.
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G oals— Organizational goals in nonprofits are usually numerous, vague, and sometimes contra­
dictory. One reason for this is that some nonprofits pursue multiple purposes as discussed earli­
er. Multiple purposes lead to multiple, and possibly, contradictory goals. For example, a 
nonprofit whose mission is to help victims of an incurable disease may face conflicting goals of 
allocating resources to the care of victims of the disease and contributing funds to ongoing 
research to find a cure. The existence of multiple goals may lead to a diffusion of management 
attention and energy, and less than ideal outcomes. Vagueness of goals, on the other hand, con­
tributes to measurement problems as discussed in the next paragraph.

Measurement problems— Performance of a private company or its management can be assessed 
relatively easily by looking at the bottom  hne. In other words, profit is a reliable overall indicator 
of both effectiveness and efficiency in the private sector. Profit as a measure serves several pur­
poses in private companies. For example, it can be used for evaluating proposed courses of action 
in a quantitative analysis of alternatives; as a measure of managerial performance; and as a com­
mon measure for comparing the performance of dissimilar units.^^ Such a rehable measure does 
not usually exist for nonprofit organizations; therefore, it is difficult to develop an effective meas­
urement and control system in these organizations. Because goals are not usually expressed in 
monetary terms, assessment of organizational or managerial performance is difficult. These dif­
ficulties are in addition to measurement difficulties inherent in the provision of services because 
nonprofits are almost never manufacturing organizations.

Complexity—Complexity is the main source of challenges for the management of a nonprofit 
and therefore deserves special emphasis. We have mentioned that many nonprofits may consist 
of dual internal systems and may have two groups o f employees and two groups of customers. In 
addition, nonprofits typically have multiple purposes; their goals are abstract and sometimes 
contradictory. Each of these multiply the complexity of internal and external relationships of a 
nonprofit organization and implies a variable to control or manage. Add to these the difficulties 
of measuring outcomes or performance, and the constant struggle to generate enough funds to 
survive, it becomes clear that managers of nonprofits face tremendous challenges.

14.6 Summary
The economy of the United States consists of three sectors: private, public, and nonprofit. This 
chapter reviewed the nature of public and private nonprofit organizations and challenges their 
managers face. The private sector is clearly the most im portant sector because it employs the 
majority of the working population and produces most o f the goods and services of the econo­
my. However, the other two sectors are also important, not only for economic reasons, but also 
for sociological and political reasons. For example, without public organizations there may not 
be any national defense, safe neighborhoods, safe air travel, paved streets, pubUc education, state 
universities and colleges, national parks, a clean environment, warning and protection systems 
against natural disasters (such as hurricanes and flood), protection against epidemics and other 
health hazards, and many other services we take for granted. Also, vnthout private nonprofits
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many museums, symphony orchestras or other classical music groups, private universities and 
colleges, research organizations, religious organizations, charities, fraternal organizations, pro­
fessional societies, and organizations that fight incurable diseases may not exist. In short, with­
out public and private nonprofits, the society we live in would be very different and probably not 
as convenient or pleasant.

Organizations in public and nonprofit sectors have some characteristics in common: They have 
purposes other than profit making; they serve the public in general or a subgroup of it; and they 
are all service organizations. Pubhc organizations are created by law and may be federal, state, or 
local government organizations. Their main purposes are to provide public goods, control exter­
nalities, ensure equality and equal treatment of their citizens, and provide a framework for law 
and order and economic stability. Pubhc organizations are funded by tax revenues collected by 
the appropriate level o f government. They operate in a pohtical environment, they are subject to 
many internal and external restrictions brought upon by laws and regulations, and they are 
under public scrutiny most of the time. These characteristics create unique challenges for the 
managers of public organizations. Top-level public managers are usually elected; others who 
serve under them are usually appointed from within the organization. Most managers in public 
organizations have their training in fields other than business, which complicates the already dif­
ficult task they face.

The nonprofit sector is placed somewhere between the pubhc and private sectors. Nonprofits are 
not created by the government; therefore, they are not pubhc organizations. However, their pur­
pose, in general, is to serve the public. They not only provide a wide variety of services, but they 
also form an outlet for the expression of a variety of beliefs and ideologies. Nonprofits are estab­
lished by private citizens, but they have no owners. They can and do make a profit from their 
operations but cannot distribute their profits or assets to their officers, members, or directors. 
Main sources of funds for nonprofits are donations, fees they collect for their services, and gov­
ernment grants and contracts for services. Many nonprofits have dual internal systems: one for 
the acquisition of resources and the other for producing service. They also have two groups of 
external customers: donors and those who are the consumers of the nonprofit’s service. 
Furthermore, many nonprofits have two types of employees: volunteers and paid employees. 
These characteristics multiply the complexity of internal and external relationships of a non­
profit organization. Nonprofits usually pursue multiple goals that are abstract and sometimes 
contradictory These characteristics make measurement of individual or organizational perform­
ance difficult. Finally, most nonprofits constantly struggle to generate funds for survival. It is 
clear that managers of nonprofits face tremendous challenges.
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15
FORECASTING DEMAND 

FOR SERVICES

15.1 Introduction
Every day, managers make decisions without knowing what will happen in the future.

Making good estimates is the main purpose of forecasting. This chapter explains why forecasting 
is so important to service operations, what types of service outputs are forecast, and the factors 
that affect the choice of forecasting methods. A variety of forecasting models are also presented, 
such as exponential smoothing, moving averages, time series extrapolation, and linear 
regression.

Good forecasts are an essential input to all types of productive systems because they form the 
basis for planning. There are many types of services, however, that would be chaotic without 
careful forecasting of demand. A few situations that differ widely from manufacturing compa­
nies are described briefly

Fixed Capacity w ith  W idely Fluctuating D em and

If a service organization has a relatively limited range of capacity and widely fluctuating demand 
for its services, it must establish policies to prevent idle facilities when demand is normally low. 
It also must seek a means for treating customers when demand exceeds capacities. For example, 
tennis clubs in Soudi Florida usually have little activity during the summer, so courts may 
be used only 25 percent of the time. Policies may establish lower-priced summer memberships, 
tennis “camps,” party-tournaments, corporate tournaments, and short clinics to keep the courts 
in use. On the other hand, in the winter, when demand usually exceeds court time, policies may 
include higher prices to reduce demand. In addition, activities such as parties, tours, and m atch­
es with clubs that have available court capacity may be arranged to shift the demand to other 
facilities and avoid losing members.
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Service Systems That Cannot Carry Inventories
One of the features of manufacturing that enables adjustments for fluctuations to be made more 
easily is the capability to carry inventory for extended periods of time. Although many “embed­
ded” service outputs such as videotapes, books, maps, and blood for transfusions can be carried 
in inventory, most services are intangible and are consumed during production. For intangible 
outputs of services, capacity must be closely matched to demand. Delays in supplying the service 
may lead to lost sales or ill v̂ îll.

15.2 The Demand Forecast as the Basis for Operations 
Planning
The dem and forecast is the starting point for aU planning. If the good or service is new for the 
organization, it must estimate whether it should produce such a product. It is not necessary to 
design the product for the preliminary demand forecast. The organization needs to determine 
initially if there is a latent demand for a new product or what share of an established market it 
can reasonably obtain. Therefore, only the product concept is needed for this forecast. After the 
good or service has been designed in detail, the demand forecast may be revised based on design 
superiorities or differences from competitors’ offerings.

The demand forecast provides estimates of the number of units of services that could be sold by 
the organization, as bounded by the demand for the services and the potential capacity of the 
organization. The number o f units forecasted to be sold must be based on an approximate price. 
Therefore, the total annual revenue resuhs from the demand forecast. The forecast of revenue is 
im portant for making the decision as to whether the service should be marketed. It permits an 
annual budget and a breakdown analysis.

The preliminary annual budget is primarily based on the volume of production and marketing 
plans. Exhibit 15-1 shows income and expense items as components of profit plans for a m anu­
facturing company and a service firm— an airhne.
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Revenue plan

Exhibit 15-1 The Sales Forecast as the Basis for Operations Planning

Profit plan
(a) Manufacturing firm

Operations budget

Profit Plan
(b) Service firm (airline)
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15.3 What Types of Service Outputs Are Forecast?
In manufactured products, the forecast is clearly in terms of units of product. In the manufac­
ture of intermediate goods, the demand forecast may be in tons (steel), poxmds (chemicals), 
square feet (textiles, wallboard), or other similar physical units, as well as product units (motors, 
gears, and so on). All these goods are clearly defined “countables.” But what about services? The 
hospital may count emergency operations of accident victims, but these may vary considerably 
in nature and length of time. The consulting firm may want to forecast demand for services, but 
projects may vary in time and complexity. Although the service manager may forecast the num ­
ber of customers fairly accurately, the mix of services and the nature of services may vary 
tremendously The units of services forecasted therefore are

■ Number of customers

■ Number of hours of service supphed

■ Variety of services supplied and number of each (meals, surgical operations, tailoring, 
real estate transactions, bank services, financial projects, repair jobs, and so on)

■ Units of product supplied (gallons of gasoline, number of dial-a-song calls, number of 
newspapers sold)

One interesting difference between m anufacturing and services forecasting is that net demand in 
manufacturing involves sales minus returns of goods. In most services (except retail and whole­
sale sales), the service has disappeared or been used up so that the only “two-way” transaction is 
when a customer refuses to pay for unsatisfactory services.

15.4 Factors That Affect the Choice of Forecasting Method
The choice of forecasting method, like most operating decisions, is an economic one. Therefore, 
each method should be reviewed from a cost-benefit perspective. The factors that should be 
taken into consideration in forecasting are

1. Time

a. Span of the forecast
b. Urgency with which the forecast is needed
c. Frequency that updates must be made

2. Resource requirements

a. Mathematical sophistication available to the company

b. Computer resources

c. Financial resources
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3. Input characteristics

a. Antecedent data availability
b. Variability or fluctuation range and frequency
c. External stability

4. O utput characteristics required

a. Detail or degree of disaggregation
b. Accuracy

Choosing a Forecasting M ethod

The output of many services fluctuates widely according to hour of the day, day of the week, 
week of the month, and m onth of the year. Other random factors peculiar to demand for servic­
es are the weather, special news, items on sale, the economy, some famous personality, the results 
of a medical study, or changes in interpretations of the law, such as tax accounting services. 
Holidays and days before and after holidays also produce surprises many times.

Service forecasting requires, in many cases, forecasts of hour-by-hour and day-to-day activities as 
well as aggregate forecasts, whereas in manufacturing, weekly, monthly, and aggregate forecasts 
are more common. This means that in services, short-range forecasts must be made frequently. 
Basically, all forecasting techniques can be classified under these four groups:

■ Judgment

■ Counting

■ Time series

■ Associative or causal

Forecasting with judgm ent methods, the manager uses experience, mental estimates of the m ar­
ket, intuition, personal value systems, guesses, and an expert opinion to arrive at a forecast.

Counting means just that— counting the number of people who will buy or who say they will 
buy A count may be obtained through a random sample of the target population (that is, poten­
tial customers). With such surveys, forecasts may be in error because people change their minds 
after the survey or did not or could not answer the survey truthfully.

Time series—A time series is a set of numerical observations on a variable of interest (for exam­
ple, demand for a service and price of crude oil) obtained at regular intervals of time (for exam­
ple, daily, weekly, and monthly). Techniques based on time series are quantitative models that 
predict future values based on the assumption that the future values of the variable of interest is 
a function of the past. In other words, these models look at what has happened over a period of 
time and use past data to make a forecast. One weakness of this m ethod is that new factors in the 
future can throw off the results.
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Associative or causal methods—These methods try to find a relationship between a variable of 
interest (that is, a dependent variable) and another variable (that is, an independent or explana­
tory variable), or set of variables, which may influence or cause the variable of interest to change. 
Linear regression methods, simple and multiple regressions, are the most commonly used tech­
niques. A causal model for lawn mower sales might include factors such as new housing starts, 
advertising budget, and competitors’ prices.

Although many quantitative or mathematical forecasts include some subjectivity, some 
researchers believe that forecasters should rely more heavily on the output of a quantitative fore­
cast than on their own judgment. Ashton and Ashton have concluded that even simple quantita­
tive techniques outperform the unstructured intuitive assessments of experts in many cases. In 
addition, using judgment to adjust the values of a quantitatively derived forecast can reduce its 
accuracy.^ This is so because judgment methods are susceptible to bias, and managers are lim it­
ed in their ability to process information and also to maintain consistent relationships among 
variables.^

Although each forecasting technique has strengths and weaknesses, every forecasting situation is 
hmited by such constraints as time, funds, competencies, or data. Balancing the advantages and 
disadvantages of techniques for a situation’s limitations and requirements is an important, but 
tough, managerial task. The task is to find the technique that works best for the particular 
situation.

15.5 Time Series Forecasting Models
A time series is a sequence of evenly spaced (hourly, daily, weekly, monthly, and so on) data 
points. Examples include weekly sales of laptops, quarterly revenue passenger miles on an airline, 
monthly admissions to a hospital, and daily ridership on a metropolitan area subway. Forecasting 
with time series data implies that future values are predicted only from past values and that other 
variables are incorporated into the past behavior of the time series.

Decomposition o f a Time Series

Analyzing time series means breaking down past data into components and then projecting 
them forward. A time series typically has four components; trend, seasonality, cycles, and ran­
dom variation.

1. Trend is the gradual upward or downward movement of the data over time. (See 
Exhibit 15-2.)

2. Seasonality is a pattern of fluctuation above or below the trend line that occurs regular­
ly within a year or less. Seasonal variation may or may not be due to seasons. For exam­
ple, toy sales are highest during November and December due to holiday season gift 
buying. However, the number of customers in a fast food restaurant peaks around
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certain times of the day (that is, breakfast, lunch, and dinner) but this pattern c; 
observed any day of the year.

3. Cycles are patterns ii 
business cycles.

the data that occur over several years; they are usually tied u

. Random variations are “blips” in the data caused by chance and unusual situations; 
they follow no discernible pattern. In most models, forecasters assume that the random 
variations are averaged out over time. They then concentrate on only the seasonal com­
ponent and a component that is a combination of trend and cychcal factors.

Exhibit 15-2 Demand Charted over 4 Years with Trend and Seasonality Indicated

Source: Jay Heizer and Barry Render, Operations Management, 10th Edition (Upper Saddle River. NJ, Prentice 
Hall 2011), p. 109,

M oving Averages
Moving averages are useful if we can assume that demand for services will stay fairly steady over 
time. We can find a 4-month moving average by simply summing the demand during the past 4 
months and dividing by 4. With each passing month, the most recent m onth’s data is added to 
the sum of the previous 3 months’ data, and the earliest month is dropped. This tends to smooth 
out short-term irregularities in the data series.
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MathematicaUy, the simple moving average (which serves as an estimate of the next period’s 
demand) is expressed as

X  demand in previous n periods 
Moving average = ----------------------------------------------  (15.1)

where n is the number of periods in the moving average— for example, 4, 5, or 6 months, respec­
tively, for a 4-, 5-, or 6 -month moving average.

For example, customer demand at Donna’s Garden Supply is shown in the following table. A 
three-month moving average forecast appears on the right.

Month Actual Shed Sales 3-Month Moving Average

January 1 0 ------------------- \
February 1 2 ------------------- \

\  \
March 1 3 ------------------- \  \

X X \
April 16 (1 0 +  12+  13)/3 = 115̂
May 19 (12 + 13 + 16)/3 = 13t<
June 23 (13 + 16+ 19)/3  = 16
July 26 (16 + 19 + 23)/3 = 19)̂
August 30 (19 + 23 + 26)/3 = 225̂
September 28 (23 + 26 + 30)/3 = 26M
October 18 (26 + 30 + 28)/3 = 28
November 16 (30 + 2 8 +  18)/3 =25M
December 14 (28 + 18+  16)/3 =205^

Weighted M oving Averages

When there is a trend or pattern, weights can be used to place more (or less) emphasis on recent 
values. This makes the techniques more responsive to changes, because more recent periods may 
be more (or less) heavily weighted. Deciding which weights to use requires some experience and 
a bit of luck. Choice of weights is somewhat arbitrary, because there is no set formula to deter­
mine them. If the latest m onth or period is weighted too heavily, the forecast might reflect a large 
unusual change in the demand or sales pattern too quickly. A weighted moving average may be 
expressed mathematically as

Weighted moving average
^  (weight for period ?)(demand for period i) 

'Y^weights
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For example, using the demand shown above, Donna’s Garden Supply decides to forecast 
demand for services by weighting the past three months as follows.

Weights Applied Period
3 Last month

2 2 months ago

1 3 months ago

The results of this weighted average forecast are shown in the following table.

Month Actual Shed Sales Three-Month Weighted Moving Average

January 10
February 12
March 13
April 16
May 19
June 23
July 26
August 30
September 28
October 18
November 16
December 14

[(3 X13) + (2X12) +(10)]/6 = 
[(3 X 16) + (2 X 13) + (12)]/6 = 
[(3 X 19) + (2 X 16) + (13)]/6 = 
[(3 X23) + (2X19) + (16)]/6 = 
[(3 X26) + (2 x23) + (19)]/6 = 
[(3 X30) + (2 X26) + (23)]/6 = 
[(3 x 2 8 )+ (2  x30) + (26)]/6 = 
[(3 X 18)+(2 X28)+(30)]/6 = 
[(3 X I 6) + (2 X 1 8 ) +(28)]/6 =

eighting the latest m onth more heavily provides aIn this particular forecasting situation, v 
slightly more accurate projection.

Both simple and weighted moving averages are effective in smoothing out sudden fluctuations in 
the demand pattern to provide stable estimates. Moving averages are not without problems, 
however. Increasing the size of n (the number of periods averaged) does smooth out fluctuations 
better, but it makes the m ethod less sensitive to real changes in the data. In addition, simple mov­
ing averages cannot pick up trends well. Because they are averages, they will always stay within 
past levels and will not predict a change to either a higher or lower level.

Exhibit 15-3, a plot of the data in the preceding examples, illustrates the lag effect of the moving 
average models.
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Exhibit 15-3 Actual Demand Versus Moving Average and 
Weighted Moving Average M ethods for Donna’s Garden Supply

Sales demand

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.
Month

Source: Jay Heizer and Barry Render, Opera 
HaU, 2011), p. 112.

:t, 10th Edition, (Upper Saddle River. NJ, Prentice

Exponential Smoothing

Exponential s: g is a moving-average forecasting method that is easy to use and efifi-
iently handled by computers. The basic exponential smoothing formula can be shown a 

foUows:

New forecast = last period's forecast

+a (last period's actual demand -  last period's forecast)
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where a  is a weight, or smoothing constant, that has a value between 0 and 1, inclusive. 
Equation 15.3 also can be written mathematically as

F,=F,_,+a(A,_,-F,_,)

where

f, = the new forecast

f , ,  - the previous forecast

a  = smoothing constant

A,., = previous period's actual demand (15 4 )

The concept is not complex. The latest estimate of demand is equal to the old forecast adjusted 
by some percentage of forecast error. This error is the difference between the last period’s actual 
demand and the old estimate, fA,., -  F,_,) .

Here is an example. In January, a car dealer predicted a February demand for 142 Ford Mustangs. 
The actual February demand was 153 autos. Using a smoothing constant of a  = 0.20, we can 
forecast the March demand using the exponential smoothing model. Substituting into the for­
mula, we can obtain

New forecast for March demand = 142 + 0.2(153 -  142) = 144.2

Thus, the demand forecast for Ford Mustangs in March is rounded to 144.

The smoothing constant a  can be changed to give more weight to recent data (when it is high) 
or more weight to past data (when it is low). The closer a  is to 0, the closer the forecast will fall 
to last period’s forecast of this period. This contrasts to a regular moving average, in which all 
data are given equal weight in computing the next period’s forecast.

Selecting the smoothing constant—The exponential smoothing approach is easy to use and has 
been successfully applied by numerous services industries. The appropriate value of the smooth­
ing constant a , however, can make the difference between an accurate forecast and an inaccurate 
forecast. In picking a value for the smoothing constant, the objective is to obtain the most accu­
rate forecast. The overall accuracy of a forecasting model can be determined by comparing the 
forecasted values with the actual or observed values.

The forecast e rror is defined as

Forecast error = actual demand -  forecast (15.5)

One measure of the overall forecast error for the model is the mean absolute deviation (MAD). 
This is computed by taking the sum of the absolute values of the individual forecast errors and 
dividing by the number of periods of data (n).
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Let us now apply this concept with a trial-and-error testing of two values of a .

The Port o f Baltimore has unloaded large quantities o f grain from ships during the past eight 
quarters. The port’s operations manager wants to test the use of exponential smoothing to see 
how well the technique works in predicting the tonnage unloaded. He assumes that the forecast 
of grain unloaded in the first quarter was 175 tons. Two values of a  are examined, a  = 0.10 and 
a  = 0.50. Exhibit 15-4 shows the actual tonnage, forecasts for both a  = 0.10 and a  = 0.50 (each 
rounded to the nearest ton) and the absolute deviations for both forecasts.

Based on this analysis, a smoothing constant of a  = 0.10 is preferred to a  = 0.50 because it’s 
MAD is smaller. Actually values for a typically lie in the range of 0.10 to 0.30. A simple comput­
er program can help evaluate potential smoothing constants and find the best value of a .

Exhibit 15-4 Exponential Smoothing MAD Calculations for the Port o f Baltimore 

Quarter Actual
Tonnage
Unloaded
180

Rounded 
Forecast 
with a  = 0.10
175

Absolute 
Deviations for 
a  = 0.10
5

Roimded 
Forecast 
with a  = 0.50
175

Absolute 
Deviation 
for a  = 0.50

5

168 176 8 178 10

159 175 16 173 14

175 173 2 166 9

190 173 17 170 20

205 175 30 180 25

180 178 2 193 13

182 178 A 186 _4

Sum of absolute 
deviations

84 100

MAD = MAD = 12.50

Source: Jay Heizer and Barry Render, Operations Management, 10th Edition (Upper Saddle River. NJ, Prentice 
HaU. 2011), p. 114.

Besides the MAD, there are three other measures of the accuracy o f historical errors in forecast­
ing that are sometimes used. The first, mean squared e rro r (MSE), is the average of the squared 
differences between the forecasted and the observed values. The second, mean absolute percent 
error (MAPE), is the average of the absolute difference between the forecasted and observed val­
ues expressed as a percentage of the observed values. The third, the bias, tells whether the fore­
cast is too high or too low, and by how much. In effect, bias provides the average total error and 
its direction.
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Time Series Extrapolation and Seasonal Adjustm ents

Time series extrapolation is a technique that fits a trend line to a series of historical data points 
and then projects the line into the future for medium- to long-range forecasts. This section looks 
at linear (straight-line) trends only.

If we decide to develop a linear trend line by a precise statistical method, we can apply the least- 
squares method. This approach, described in detail in every introductory statistics textbook, 
results in a straight hne that minimizes the sum o f the squares of the vertical differences from the 
line to each of the actual observations. We can express the line with the following equation

y = a + bx (15.7)

where y  = computed value of the demand for services to be predicted 

(called the dependent variable) 

a = y -  axis intercept

b = slope of the regression line (or the rate of change in y  

for one unit increase in x)
X = the independent variable (which is time in this case)

The slope is found by

b

The y  intercept is computed as follows:

a = y - b x  (15.9)

The following example shows how to apply these concepts. Shown in the following table are the 
data for the demand for copies of a popular financial software program from the developer of the 
program over the period 2006 to 2012. Now let us fit a straight-line trend to these data and fore­
cast 2013 demand.

Year Copies o f the Software Sold

2006 74

2007 79

2008 80

2009 90

2010 105

2011 142

2012 122
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With a series of data over time, we can minimize the computations by transforming the values of 
X (time) to simpler numbers. Thus, in this case, 2006 can be designated as year 1, 2007 as year 2,

Time Software
Period Demand

Year w (r) xy

2006 1 74 1 74

2007 2 79 4 158

2008 3 80 9 240

2009 4 90 16 360

2010 5 105 25 525

2011 6 142 36 852

2012 Z 122 49 854

Lx=28 Zy=692 Sx2= 140 Zxx=3,063

: ^ = 4 y = = ̂  = 98.86
7 / 7

h -
- n x y  3,063- (7)(4)(98.86)

u —
-«3c" 140-(7)(42) ' 28

a = y -V x -= 98.86-1054(4) = 56.70

Hence, the least squares regression line is j> = 56.70+ 10.54x. To project demand in 2013, first 
determine that x = 8 for the year 2013, and substitute this value in the equation:

Forecast for sales in 2013 = 7  = 56.70 + 10.54(8) = 141.02, or 141 copies of the software

We can estimate demand for other years in a similar fashion. For example, for 2014:

Forecast for sales in 2014 = y  = 56.70+ 10.54(9) = 151.56, or 152 copies of the software

To check the vaKdity of the model, plot the historical demand and the trend line in Exhibit 15-5. 
In this case, we may want to be cautious and try to understand the 2011-2012 swings in demand.
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Software demand

Exhibit 15-5 Demand for Fin ■e and the Computed Trend Line

f. lOth Edition (Upper Saddle

Time series forecasting such as that in the preceding example involves looking at the trend of data 
over a series of time observations. Sometimes, howfever, recurring variations at certain seasons of 
the year make a seasonal adjustment in the trend-line forecast necessary. Demand for coal and 
fuel oil, for example, usually peaks during cold vyrinter months. Demand for golf clubs or suntan 
lotion may be highest in summer. Analyzing data in monthly or quarterly terms usually makes it 
easy to spot seasonal patterns. Seasonal indices can then be developed by several common m eth­
ods. The next example illustrates one way to compute seasonal factors from historical data. 
Monthly sales of one brand of tablet computers at Plane Supphes are shown in Exhibit 15-6 for 
2011-2012. The exhibit also shows how seasonal indices can be calculated.
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Exhibit 15-6 Monthly Sales o f Tablet Computers for a 2-Year Period 

Sales (units)

Month 2011 2012 Average
2011-2012

Sales

Average
Monthly
Sales“

Seasor
Index‘

Jan 80 100 90 94 0.957

Feb 75 85 80 94 0.851

Mar 80 90 85 94 0.904

Apr 90 110 100 94 1.064

May 115 131 123 94 1.309

Jun 110 120 115 94 1.223

Jul 100 110 105 94 1.117

Aug 90 110 100 94 1.064

Sep 85 95 90 94 0.957

Oct 75 85 80 94 0.851

Nov 75 85 80 94 0.851

Dec 80 80

Total average 
demand =

80

1,128

94 0.851

„ , Average2011-2012demand
Seasonal m dex= ------- ^---------------------------

Average monthly demand

Suppose we forecasted the 2013 annual demand for tablets to be 1,200 units with a trend equa­
tion. Using these seasonal indices, we would forecast the monthly demand as follows:

F .b ^ x 0 . 8 5 1  = 85 1 ^ X 1 .0 6 4  = 106

Sep
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A_ -------- Al.UD^ =  lUO ^   ̂ --------Apr 12 Oct 12

For simplicity, trend calculations were ignored in the preceding example. The following example 
illustrates how indices that have already been prepared can be applied to adjust trend line 
forecasts.

Hospital forecasting example: As another example of an estimated trend line and seasonality 
adjustments, we borrow data from a hospital that used 66  months of adult inpatient hospital 
days to reach the following equation:

y = 8,091 + 21.5x

where y  = patient-days

X = time, in months

Based on this model, the hospital forecasts patient-days for the next m onth (period 67) to be 
patient-days -  8,091 + 21.5(67) = 9,532.

As well as this model recognized the shght upward trend in the demand for inpatient services, it 
ignored the seasonality that the admmistration knew to be present. Exhibit 15-7 provides sea­
sonal indices for inpatient days that are typical of hospitals across the nation. Note that January, 
March, July, and August seem to exhibit significandy higher patient-days on average, while 
February, September, November, and December reveal lower patient-days.

To correct the time series extrapolation for seasonality, the hospital should multiply the month­
ly forecast by the appropriate seasonal index. Thus, for period 67, which was in January,

Patient-days = (9,532) (1.04) = 9,913 (trend and seasonal)

Using this method, patient-days can be forecasted for January through June (periods 67 through 
72) as 9,913, 9,266, 9,766, 9,596, 9,618, and 9,639. Taking seasonal effect into consideration can 
lead to better patient-day forecasts, as well as more accurate budgets.
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Exhibit 15-7 Typical Seasonal Indices for Inpatient Days at Hospitals

M onth Seasonal Index

Jan 1.04

Feb 0.97

Mar 1.02

Apr 1.00

May 1.00

June 1.00

July 1.03

Aug 1.04

Sep 0.96

Oct 1.00

Nov 0.96

Dec 0.98

15.6 Causal (Associative) Forecasting; Regression Analysis
Causal or associative forecasting models usually consider several variables that are related to the 
variable being predicted. After these related variables have been found, a statistical model is built 
and used to forecast the variable of interest.

Many factors can be considered in a causal analysis. For example, the sales of a product might be 
influenced by the firm’s advertising budget, the price charged, competitors’ prices and prom o­
tional strategies, or even the economy and unemployment rates. In this case, sales would be 
caUed the dependent variable and the other variables would be called independent variables. 
The manager’s job is to develop the best statistical relationship between sales and the set o f inde­
pendent variables. The most common quantitative causal forecasting model is linear regression 
analysis.

We can use the same madiematical model we employed in the least-squares method of the time 
series extrapolation to perform a simple linear regression analysis.

The dependent variable that we want to forecast will still be y. But now the independent variable 
X need no longer be time.^

y  = a + bx

where y  = value of the dependent variable, sales in this case 

a = /-axis intercept 

b = slope of the regression line 

X = the independent variable
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To illustrate, consider the case of the Schatz Construction Company, which renovates old homes 
in W inter Park, Florida. Over time, the company has found that its dollar volume of renovation 
work is dependent on the Winter Park area payroll. The following table hsts Schatz’s revenues 
and the amount of money earned by wage earners in Winter Park during the past six years.

Schatz’s Sales Local PayroU
($000,000) ($000,000,000)

Using the least-squares regression approach, we find that 

y = 1.75 + 0.25x

Sales = 1.75 + 0.25payroll

If the local chamber of commerce predicts that the Winter Park area payroll will be $600 million, 
next year, we can estimate sales for Schatz with the regression equation.

Forecast for sales (in $000,000) = j) = 1.75 + 0.25(6) = 1.75 +1.50 = 3.25

Sales = $3,250,000

The final part of this example illustrates a central weakness of causal forecasting methods such 
as regression. Even when we have computed a regression equation, it is necessary to provide a 
forecast of the independent variable x— in this case payroll—before estimating the dependent 
variable y  for the next time period. Although not a problem for all forecasts, you can imagine the 
difficulty in determining future values of some common independent variables (such as unem­
ployment rates, gross national product, price indices, and so on).

15.7 General Approaches to Forecasting
There are three general approaches to forecasting demand for services that employ the various 
methods just discussed.
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Fundamental System-to-Suhsystem Approach

The fundamental method of demand forecasting may employ combinations of techniques 
described in diis chapter. It consists of forecasting the economy, then forecasting industry sales 
(which are dependent on the economy), and finally forecasting company sales (which are 
dependent on industry sales).

Economic forecast Industry demand forecast —> Company demand forecast

For example, if the industry demand forecast for next year is $1,222,000,000 and the company’s 
market share is estimated at 2 percent, the demand forecast is $24,440,000.

Most companies cannot afford a staff of economists, so their marketing departments either buy 
economic and industry forecasts when needed or use forecasts of the economy and industry 
found in Business Week, The Wall Street Journal, Forbes, government publications, or forecasting 
service pubUcations.

Industry demand forecasts may be made by using the past year’s demand and adjusting this fig­
ure up or down according to predictions about the economy for next year. Industry demand 
forecasts may be found in U.S. Industrial Outlook, published annually by the U.S. Department of 
Commerce, or in trade publications. In addition, most industries have a trade association (see 
Encyclopedia o f Associations, published by Gale, a Part of Cengage Learning) that may forecast 
industry demand. Individual studies of industries are prepared by Predicasts, Inc., in Cleveland, 
Ohio.

For a new firm, a demand forecast is determined by estimating the market share the company 
will obtain in its first year of busLaess. This depends on considerations of the value-in-use of the 
product or service, the degree of differentiation of its product or service, the competitive edge of 
the new firm, and the marketing program of the new firm. Usually, the initial share of an estab­
lished market will be small, and a conservative estimate should be made.

Aggregate-to-Com ponent Forecasts

A restaurant manager may forecast the total number of customers and then estimate the number 
of dinners, luncheons, and breakfasts. An auto repair shop may estimate the total number of jobs 
per year and then forecast the number of each type of job. A painting firm may estimate the 
aggregate of jobs for next m onth and then forecast the number o f residential and the number of 
commercial jobs. If the total or aggregate number of services can be forecasted, the forecast pro­
vides a general bound for the sum of the components and makes component forecasting easier.

Disaggregation into components may be on the following bases:

1. Service disaggregation

a. Services by classes or types
b. Services by time of day or week they are supplied
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2. Market disaggregation

a. Geographic disaggregation
b. Industry, government, and consumer sectors
c. Industry sectors within the total market

3. Performer disaggregation— a forecast for each person c • shop that performs the services

Component-to-Aggregate Forecasts

When an aggregate forecast is desired, it may be more accurate if a forecast o f each component 
of the aggregate is made and then these forecasts added. The preceding section has given the 
components that make up aggregates.

Using P O M  for W indows in Forecasting

The Forecasting module of POM for Windows can handle all the forecasting techniques dis­
cussed in this chapter. Exhibit 15-8 shows the weighted moving average forecast and relevant sta­
tistics for Donna’s Garden Supply example. Exhibit 15-9 has the detailed information on errors 
and forecasts. Exhibits 15-10 and 15-11 illustrate the time series trend line output from POM for 
Windows for the financial sofbvare example with all the relevant statistics.

Exhibit 15-8 POM for Windows Solution of Donna’s Garden Supply Example
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Exhibit 15-9 Details of Weighted Moving Average Forecast 
for Donna’s Garden Supply Example

Exhibit 15-10 POM for Windows Solution of Financial Software Example
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Exhibit 15-11 DetaUs of Time Series Trend Calculation for Financial Software Example

15.8 Summary
Forecasting demand for services is important ij 
cannot usually be taken care of by bu

a most services because fluctuations in demand 
:ntory. When the service is “embedded” in a phys­

ical product, forecasting and meeting demand fluctuations are analogous to the manufacturing 
situation. In either case, the demand forecast is the basis for all planning.

In manufacturing, demand is forecasted in terms of units of physical product. In services, it is 
not always clear what to forecast and what can be forecasted. That is, the outputs of some service 
firms are of almost infinite variety. Basically, however, service demand is in terms of the number 
of customers and the number of services, and a number of each anticipated service to be 
demanded.

The selection of a forecasting method depends on four basic factors:

1. Time requirements

2. Resource requirements

3. Input characteristics avaOable or required

4. Output characteristics required 

There are four basic methods of forecasting:

1. Judgment

2. Counting
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3. Time series

4. Associative or causal

Within these categories there are numerous methods with variations of each. The strategic 
approaches to forecasting use combinations of these methods. These approaches are

■ Economic system to industry system to company system

■ Aggregate forecast to component forecast

■ Component forecast to aggregate forecast

The technical aspects of actually making a forecast are complex, and a number of books and 
journals are available that deal with this subject. No forecasting method, as we learned in this 
chapter, is perfect under all conditions. And even after management has found a satisfactory 
approach, it must still m onitor and control its forecasts to make sure errors do not get out of 
hand. Forecasting can often be a very challenging, but rewarding, part of managing.

Endnotes
1. For survey articles that address this issue, see Essam Mahmoud, “Accuracy in 

Forecasting: A Smvej,” Journal o f Forecasting, vol. 3, no. 2 (April-June 1984), p. 139; 
Robin M. Hogarth and Spyros Makridakis, “Forecasting and Planning: An Evaluation,” 
Management Science, vol. 27, no. 2 (February 1981), p. 115; and A. H. Ashton and R. H. 
Ashton, “Aggregating Subjective Forecasts,” Management Science, vol. 31, no. 12 
(December 1985), pp. 1499-1508.

2. Leonard Sjoberg, “Aided and Unaided Decision Making Improved Intuitive Judgment,” 
Journal o f Forecasting,Vol. 1, no. 4 (October-December 1982), p. 349.

3. If there were more than one independent variable introduced, the general form of this 
multiple regression would be

y  = a + b,x,+  +... + b„x„

where the b- values represent slope coefficients for the respective x-independent 
variables.
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16
VEHICLE ROUTING AND 

SCHEDULING

16.1 Introduction
The scheduling of customer service and the routing of service vehicles are at the heart of many 
service operations. For some services, such as school buses, public health nursing, and many 
installation or repair businesses, service delivery is critical to the performance of the service. For 
other services, such as mass transit, taxis, trucking firms, and the U.S. Postal Service, timely deliv­
ery is the service. In either case, the routing or scheduling of service vehicles has a major impact 
on the quality of the service provided.

This chapter introduces some routing and scheduling terminology, classifies different types of 
routing and scheduling problems, and presents various solution methodologies. Although every 
effort has been made to present the topic of vehicle routing and scheduling as simply and as 
straightforward as possible, it should be noted that this is a technical subject and one of the more 
mathematical topics in this text. The chapter begins with an example of service delivery to illus­
trate some of the practical issues in vehicle routing and scheduling.

A Service D elivery Example: M eals-for-M E

A private, nonprofit meal delivery program for the elderly called Meals-for-ME has been operat­
ing in the state of Maine since the mid-1970s.' The program offers home delivery of hot meals, 
Monday through Friday, to “home-bound” individuals who are more than 60 years of age. For 
those individuals who are eligible (and able), the program also supports a “congregate” program 
that provides daily transportation to group meal sites. On a typical day within a single county, 
hundreds of individuals receive this service. In addition, individuals may be referred for short­
term service because of a temporary illness or recuperation. Thus, on any given day, the demand 
for the service may be highly unpredictable. Scheduling of volunteer delivery personnel 
and vehicles as well as construction of routes is done on a week-to-monthly basis by regional 
site managers. It is the task of these individuals to coordinate the preparation of meals and to
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determine the sequence in which customers are to be visited. In addition, site managers must 
arrange for rides to the “group meals” for participating individuals.

Although these tasks may seem straightforward, there are many practical problems in routing 
and scheduhng meal delivery. First, the delivery vehicles (and pickup vehicles) are driven by vol­
unteers, many of whom are students who are not available during some high-demand periods 
(Christmas, for example). Thus, the variabihty in available personnel requires that dehvery 
routes be changed firequently. Second, because the program delivers hot meals, a typical route 
must be less than 90 minutes. Generally, 20 to 25 meals are delivered on a route, depending on 
the proximity of customers. Third, all must be delivered within a limited time period, between 
11:30 A.M. and 1:00 P.M. daily. Similar difficulties exist for personnel who pick up individuals 
served by the congregate program. Given the existence of these very real problems, the solution 
no longer seems as simple. It is obvious that solution approaches and techniques are needed that 
allow the decision maker to consider a multitude of variables and adapt to changes quickly and 
efficiendy.

16.2 Objectives of Routing and Scheduling Problems
The objective of most routing and scheduhng problems is to minimize the total cost o f provid­
ing the service. This includes vehicle capital costs, mileage, and personnel costs. But other objec­
tives also may come into play, particularly in the pubhc sector. For example, in school bus 
routing and scheduhng, a typical objective is to minimize the total number of student-minutes 
on the bus. This criterion is highly correlated with safety and with parents’ approval of the school 
system.2 For dial-a-ride services for the handicapped or elderly, an im portant objective is to m in­
imize the inconvenience for all customers. For the Meals-for-ME program, the meals must be 
delivered at certain times of the day For emergency services, such as ambulance, pohce, and fire, 
m inimizing response time to an incident is of primary importance. Some companies promise 
package delivery by 10:30 A.M. the next morning. Thus, for both public and private services, an 
appropriate objective function should consider more than the dollar cost o f dehvering a service. 
The “subjective” costs associated with failing to provide adequate service to the customer m ust be 
considered as well.

16.3 Characteristics of Routing and Scheduling Problems
Routing and scheduling problems are often presented as graphical networks. The use of net­
works to describe these problems has the advantage of aOowing the decision maker to visuahze 
the problem under consideration. Exhibit 16-1 consists o f five circles called nodes. Four of the 
nodes (nodes 2 through 5) represent pickup and/or delivery points, and a fifth (node 1) repre­
sents a depot node, from which the vehicle’s trip originates and ends. The depot node is the 
“home base” for the vehicle or provider.
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Pickup/delivery Pickup/delivery

Exhibit 16-1 Routing Network Example

Connecting these nodes are line segments referred to as arcs. Arcs describe the time, cost, or dis­
tance required to travel from one node to another. The numbers along the arcs in Exhibit 16-1 
are distances in miles. Given an average speed of travel or a distribution of travel times, distance 
can be easily converted to time. However, this conversion ignores physical barriers, such as 
mountains, lack of access, or traffic congestion. If minimizing time is the primary goal in a rout­
ing and scheduling problem, then historical data on travel times are preferable to calculations 
based on distances.

Arcs may be directed or undirected. Undirected arcs are represented by simple line segments. 
Directed arcs are indicated by arrows. These arrows represent the direction of travel in the case 
of routing problems (for example, one-way streets) or precedence relationships in the case of 
scheduling problems (where one pickup or delivery task must precede another).

The small network in Exhibit 16-1 can be viewed as a route for a single vehicle. The route for the 
vehicle, also called a tour, i s l ^ 2 - > 3 - » 4 - > 5 ^ 1 o r  because the arcs are undirected 1 ^  5 
^  4 3 -> 2 -> 1. The total distance for either tour is 51 miles.

The tour described in Exhibit 16-1 is a solution to a simple routing problem in which the objec­
tive is to find the route that minimizes cost or any other criterion that may be appropriate (such 
as distance or travel time). The minimum-cost solution, however, is subject to the tour being fea­
sible. Feasibility depends on the type of problem, but, in general, implies that

1. A tour must include all nodes.

2. A node must be visited only once.

3. A tour must begin and end at a depot.
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The output of all routing and scheduling systems is essentially the same. That is, for each vehicle 
or provider, a route and/or a schedule is provided. Generally, the route specifies the sequence 
in which the nodes (or arcs) are to be visited, and a schedule identifies when each node is to be 
visited.

Classifying Routing and Scheduling Problems

The classification of routing and scheduling problems depends on certain characteristics of the 
service delivery system, such as the size of the delivery fleet, where the fleet is housed, capacities 
of the vehicles, and routing and scheduling objectives. In the simplest case, we begin v«th a set of 
nodes to be visited by a single vehicle. The nodes may be visited in any order, there are no prece­
dence relationships, the travel costs between two nodes are the same regardless of the direction 
traveled, and there are no delivery-time restrictions. In addition, vehicle capacity is not consid­
ered. The output for the single-vehicle problem is a route or a tour where each node is visited 
only once and the route begins and ends at the depot node (see Exhibit 16-1). The tour is formed 
with the goal of minimizing the total tour cost. This simplest case is referred to as a traveling 
salesman problem  (TSP).

An extension of the traveling salesman problem, known as the m ultiple traveling salesman 
problem  (MTSP), occurs when a fleet of vehicles must be routed from a single depot. The goal 
is to generate a set of routes, one for each vehicle in the fleet. The characteristics of this problem 
are that a node may be assigned to only one vehicle, but a vehicle will have more than one node 
assigned to it. There are no restrictions on the size of the load or number of passengers a vehicle 
may carry. The solution to this problem will give the order in which each vehicle is to visit its 
assigned nodes. As in the single-vehicle case, the objective is to develop the set of minimum-cost 
routes, where “cost” may be represented by a dollar amount, distance, or travel time.

If we now restrict the capacity of the multiple vehicles and couple with it the possibility of hav­
ing varying demands at each node, the problem is classified as a vehicle rou ting  problem  (VHP).

Alternatively, if the demand for the service occurs on the arcs, rather than at the nodes, or if 
demand is so high that individual demand nodes become too numerous to specify, we have a 
Chinese postm an problem  (CPP). Examples of these types of problems include street sweeping, 
snow removal, refuse collection, postal delivery, and paper delivery. The Chinese postman prob­
lem is very difficult to solve, and the solution procedures are beyond the scope of this text.^ 
Exhibit 16-2 summarizes the characteristics of these four types of routing problems.
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Exhibit 16-2 Characteristics o f Four Routing Problems

No. of 
Depots

No. of 
Vehicles

Vehicle
Capacity

Directed or 
undirected

Directed or 
undirected

Directed or 
undirected

Directed or 
undirected

Limited or 
unlimited

Type Dem;

Traveling At the 
salesman 
problem 
(TSP)

Multiple At the 
traveling 
salesman 
problem 
(MTSP)

Vehicle At the 
routing 
problem 
(VRP)

Chinese On thi 
postman 
problem 
(CPP)

Finally, let us distinguish between routing problems and scheduling problems. If the customers 
being serviced have no time restrictions and no precedence relationships exist, the problem is a 
pure routing problem. If there is a specified time for the service to take place, a scheduUng prob­
lem exists. Otherwise, we are deahng with a combined routing and scheduling problem.

Solving Routing and Scheduling Problems

Another important issue in routing and scheduling involves the practical aspects of solving these 
types of problems. Consider, for example, the delivery of bundles o f newspapers fi-om a printing 
site to drop-off points in a geographic area. These drop-off points supply papers to newspaper 
carriers for local deliveries. The drop-off points have different demands, and the vehicles have 
different capacities. Each vehicle is assigned a route beginning and ending at the printing site 
(the depot). For a newspaper with only 10 drop-off points, there are 2'» or 1,024 possible rout­
ings. For 50 drop-off points, there are 2 ^  or more than 1 trillion possible routings. Reahstic 
problems of this type may have over 1,000 drop points! It is evident that problems of any size 
quickly become too expensive to solve optimally even v«th supercomputers. Fortunately, some 
very elegant heuristics or “rule o f thumb” solution techniques have been developed that yield 
“good,” if not optimal, solutions to these problems. Some of the more well known of these 
heuristic approaches are presented in this chapter.
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16.4 Routing Service Vehicles

The Traveling Salesman Problem
The traveling salesman problem (TSP) is one of the most studied problems in management sci­
ence. Optimal approaches to solving traveling salesman problems are based on mathematical 
programming (see Chapter 18, “Linear and Goal Programming Applications for Services”). But 
in reality, most TSP problems are not solved optimally. When the problem is so large that an 
optimal solution is impossible to obtain, or when approximate solutions are good enough, 
heuristics are applied. Two commonly used heuristics for the traveling salesman problem are the 
nearest neighbor procedure and the Clark and W right savings heuristic.^

The nearest neighbor procedure— The nearest neighbor procedure (NNP) builds a tour based 
only on the cost or distance of traveling from the last-visited node to the closest node in the net­
work. As such, the heuristic is simple, but it has the disadvantage of being rather shortsighted, as 
we will see in an example. The heuristic does, however, generate an “approximately” optimal 
solution from a distance matrix. The procedure is outlined as foUows:

1. Start with a node at the beginning of the tour (the depot node).

2. Find the node closest to the last node added to the tour.

3. Go back to step 2 until aU nodes have been added.

4. Connect the first and the last nodes to form a complete tour.^

Example of the nearest neighbor procedure— We begin the nearest neighbor procedure with 
data on the distance or cost o f traveling from every node in the network to every other node in 
the network. When the arcs are undirected, the distance from i to j  will be the same as the dis­
tance from ; to i. Such a network with undirected arcs is said to be symmetrical. Exhibit 16-3 
gives the complete distance matrix for the symmetrical six-node network shown in Exhibit 16-4.

Exhibit 16-3 Symmetric Distance M atrix

To Node (Distances hti MUes)
1 2 3 4 5 6

— 5.4 2.8 10.5 8.2 4.1

5.4 — 5.0 9.5 5.0 8.5

2.8 5.0 - 7.8 6.0 3.6

10.5 9.5 7.8 - 5.0 9.5

8.2 5.0 6.0 5.0 - 9.2

4.1 8.5 3.6 9.5 9.2 -
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Exhibit 16-4 Traveling Salesman Problem

©
Depoto

©
©

©
Referring to Exhibit 16-5, the solution is determined as follows:

1. Start with the depot node (node 1). Examine the distances between node 1 and every 
other node. The closest node to node 1 is node 3, so designate the partial tour or path 
as 1 —> 3. (See Exhibit 16-5(a). Note that the —> means that the nodes are connected, 
not that the arc is directed.)

2. Find the closest node to the last node added (node 3) that is not currently in the path. 
Node 6 is 3.6 miles from node 3, so connect it to the path. The result is the three-node 
path 1 -> 3 6 (see Exhibit 16-5[b]).

3. Find the node closest to node 6 that has not yet been connected. This is node 2, which is
8.5 miles from node 6 . Connect it to yield 1 3 ^  6 ^  2 (see Exhibit 16-5[c]).

4. The node closest to node 2 is node 5. The partial tour is now 1 ^  3 6 ^  2 ^  5 (see 
Exhibit 16-5[d]).

5. Connect the last node (node 4) to the path and complete the tour by connecting node 4 
to the depot. The complete tour formed i s l —> 3 —> 6 - > 2 - > 5 - > 4 ^ 1 .  The length of 
the tour is 35.4 mOes (see Exhibit 16-5[e]).
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Exhibit 16-5 Nearest Neighbor Procedure

But is this the best-possible route? Examine the network again and try to create a better tour. 
How about l - ^ 2 - > 5 ^ 4 ^ 3 - > 6 ^ 1 ?  The total distance of this tour is 30.9 miles versus
34.5 miles for the nearest neighbor-constructed tour. This result points to the limitation of 
heuristics; they cannot guarantee optimality. For this small a network, it would be possible to 
enumerate every possible tour. However, for large problems with 100 to 200 nodes, enumerating 
every combination would be impossible.

Before leaving the nearest neighbor heuristic, it should be noted that, in practice, the heuristic is 
applied repeatedly by assigning every node to be the depot node, resolving the problem, and then 
selecting the lowest-cost tour as the final solution. For example, if we repeat the procedure using 
node 6 as the depot node, the tour that results i s 6 —> 3 ^ 1 - ^ 2 - » 5 —> 4 -^ 6  with a total length 
of 31.3 miles.
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Clark and Wright savings heuristic—The Clark and Wright savings heuristic (C&W) is one of 
the most well-known techniques for solvmg traveling salesman problems. The heuristic begins 
by selecting a node as the depot node and labeling it node 1. We then assume, for the moment, 
that there are n -1 vehicles available, where ti is the number of nodes. In other words, if we have 
six nodes in the network, there are five vehicles available. Each vehicle travels from the depot 
directly to a node and returns to the depot. Exhibit 16-6 shows this for a three-node network 
where the miles are shown on the arcs. The distance fi-om node 2 to node 3 is 5 miles. The total 
distance covered by the two vehicles in Exhibit 16-6 is 36 miles: 20 miles for the trip from the 
depot to node 2 and return, and 16 miles for the trip from the depot to node 3 and return.

But this is not a feasible solution because the objective of a traveling salesman problem is to find 
a tour in which all nodes are visited by one vehicle, rather than by two vehicles (refer to Exhibit 
16-6). To reduce the number of vehicles needed, we now need to combine the « -  1 tours origi­
nally specified.

Exhibit 16-6 Initial C&W Network Configuration: Three Node Problem

The key to the C&W heuristic is the computation of savings. Savings is a measure of how much 
the trip length or cost can be reduced by “hooking up” a pair of nodes (referring to Exhibit 16-6, 
nodes 2 and 3) and creating the tour 1 —> 2 —> 3 —> 1, which can then be assigned to a single vehi­
cle. The savings is computed as follows. By hnking nodes 2 and 3, we add 5 miles (the distance 
fi-om node 2 to node 3) but save 10 miles for the trip firom node 2 to node 1 and 8 miles for the 
trip from 3 to 1. The total tour length for the complete tour, 1 2 3 1, is 23 miles. The sav­
ings obtained, over the configuration shown in Exhibit 16-6, is 13 miles. For a network with n 
nodes, we compute the savings for every possible pair of nodes, rank the savings gains from 
largest to smallest, and construct a tour by linking pairs o f nodes until a complete route is 
obtained.
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A statement of the C&W savings heuristic is as follows:

1. Select any node as the depot node (node 1).

2. Compute the savings, S.., for linking nodes i and j:

S-j-Cj.+Cj.-Ci- for i a n d ; = nodes 2 ,3 ,. .. ,«  (16.1)

where

c. = the cost of traveling from node i to n ode ;

3. Rank the savings from largest to smallest.

4. Starting at the top of the list, form larger subtours by linking appropriate nodes i and j. 
Stop when a complete tour is formed.®

Example using the C&W savings heuristic— To demonstrate how the C&W heuristic is used to 
solve a TSP problem, consider the network shown in Exhibit 16-7. Here, as in Exhibit 16-6, we 
assume that there is one vehicle for every node (excluding the depot) in the network. The solid 
lines show arcs that are in use as we begin the C&W procedure. The dashed lines show arcs that 
may be used but are not in use currently. Distances, in miles, are shown on the arcs. The savings 
obtained from linking nodes 2 and 3 is 13 miles. This is computed as (10 miles -I- 8 miles) -  (5 
miles). The 10- and 8 -mile distances are the lengths of the return trip from nodes 2 and 3, 
respectively, to the depot; 5 miles is the distance from node 2 to node 3. Similarly, the savings of 
linking nodes 2 and 4 is 12 miles: (5 miles -1-10 miles) -  (3 miles). The last pair of nodes to be 
considered for linking is [4, 3], which yields a savings of 6 miles: (5 mOes -I- 8 miles) -  (7 miles).

We next rank the savings for every pair of nodes not yet linked. In order of savings, the pairs are 
[2,3], [2,4], and [3,4]. The first step in specifying a tour is to link the nodes with the highest sav­
ings, nodes 2 and 3. The resulting path is shown in Exhibit 16-8(a). Proceeding to the next high­
est savings, nodes 2 and 4 are linked as shown in Exhibit 16-8(b). The tour is now complete— the 
last pair, nodes 3 and 4, cannot be linked without “breaking” the tour. The complete tour is 1
4 ^  2 ^  3 -> 1, which has a total tour length of 21 miles. The total savings obtained over the 
“one vehicle per node” configuration shown in Exhibit 16-7 is 25 miles.
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Exhibit 16-7 Initial C&W Network: Four-Node Problem

In general, because C&W considers cost when constructing a tour, it yields better quality solu­
tions than the nearest neighbor procedure. Both the Clark and Wright savings heuristic and the 
nearest neighbor procedure can be easily adjusted to accommodate problems with directed arcs.

M ultiple Traveling Salesman Problem

The MTSP is a generalization of the traveling salesman problem where there are multiple vehi­
cles and a single depot. In this problem, instead of determining a route for a single vehicle, we 
wish to construct tours for all M  vehicles. The characteristics of the tours are that they begin and 
end at the depot node. Solution procedures begin by “copying” the depot node M  times. The 
problem is thus reduced to M  single-vehicle TSPs, and it can be solved using either the nearest 
neighbor or Clark and Wright heuristics.

The Vehicle R outing Problem

The classic VRP expands the multiple traveling salesman problem to include different service 
requirements at each node and different capacities for vehicles in the fleet. The objective of these 
problems is to minimize total cost or distance across all routes. Examples of services that show 
the characteristics of vehicle routing problems include United Parcel Service dehveries, public 
transportation “pickups” for the handicapped, and the newspaper delivery problem described 
earher.

The vehicle routing problem cannot be fully solved with the same procedures as the multiple 
traveling salesman problem. Consider the simple example illustrated in Exhibit 16-9. Suppose we 
have a single depot and two buses, 1 and 2. Vehicle 1 has a capacity of 20 people and vehicle 2 a
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capacity of 10. There are three nodes where travelers are to be picked up. The number of travel­
ers to be picked up is shown in brackets beside each node.

Exhibit 16-8 First and Second Node Hookups: C&W Heuristic

Ignoring for the m oment the capacity of the buses and the demand at each node, the Clark and 
Wright heuristic would construct a tour for each vehicle as follows;

■ Bus I ’s tour: 1 2 —> 3 —> 1

■ Bus 2’s tour: 1 ^  4 1
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This assignment, however, sends 21 passengers on bus 1, which violates the capacity constraints 
o f bus 1. Thus, this type of problem carmot be solved as a multiple traveling salesman problem. 
The characteristics of the vehicle routing problem also make it a difficult problem to solve opti­
mally However, a good heuristic solution can be obtained with the cluster first, route second 
approach.^

Exhibit 16-9 Four-Node Vehicle Routing Problem

Cluster First, Route Second Approach

The cluster first, route second approach is best illustrated by an example. Exhibit 16-10 shows a 
12-node problem in which two vehicles must deliver cargo to 11 stations and return to the depot. 
Cargo demand is bracketed at each node, and distances, in miles, are shown on the arcs. The 12 
nodes have been clustered initially into two groups, one for each vehicle. Nodes 2 through 6 are 
assigned to vehicle 1 and nodes 7 through 12 to vehicle 2. Node 1 is the depot node. In practice, 
clustering takes into account physical barriers such as rivers, mountains, or interstate highways, 
as well as geographic areas such as tovnis and cities that form a natural cluster. Capacity restric­
tions are also taken into account when developing the clusters. For this example, the capacities of 
vehicles 1 and 2 are 45 and 35 tons, respectively.
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Exhibit 16-10 Vehicle Rou

From the initial clustering, vehicle 1 must carry 40 tons, and vehicle 2 must carry 34 tons. 
Both assignments are feasible. (That is, the demands do not exceed either vehicle’s capacity.) 
Using the C&W heuristic, a tour is constructed for vehicle 1 (tour 1), 1—> 2 ^ 3 —> 4 ^ 5 — >6

1, with a total tour length of 330 miles. Vehicle 2’s tour (tour 2) is 1 - 
12 —> 1. Its length is 410 miles.ll

The next phase of the procedure is to determine whether a node or nodes can be switched from 
the longest tour (tour 2 ) to tour 1 such that the capacity of vehicle 1 is not exceeded and the sum 
of the two tour lengths is reduced. This step is referred to as tou r improvement. We first identi­
fy the nodes in tour 2 that are closest to tour 1. These are nodes 7 and 8 . Node 8 has a demand of 
6 tons and cannot be switched to tour 1 without exceeding vehicle I ’s capacity. Node 7, however.
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has a demand of 3 tons and is eligible to switch. Given that we wish to consider a switch of node 
7, how can we evaluate where the node should be inserted into tour 1 and whether it will reduce 
the distance traveled? Both these questions can be answered by means of the m inim um  cost of 
insertion technique.

The minimum cost of insertion is calculated in the same way as the Clark and Wright heuristic. 
If all distances are symmetrical, the cost of insertion, L-, can be calculated as follows;

Iij = Cik+ c-k-cy for all f and;, jV ; (16.2)

where

C.J = the cost of traveling from node i to node;

Nodes i and j  are already in the tour, and node k is the node we are trying to insert. Referring to 
Exhibit 16-10, node 7 is a candidate for insertion because it is near tour 1. Node 7 could be 
inserted between nodes 6 and 1 or between nodes 5 and 6 . Both alternatives will be evaluated. To 
calculate the cost of inserting node 7 into tour 1, we require the additional distance information 
provided in the following table. In practice, this information would be available for all pairs of 
nodes.

From Node o Node Distance

50 miles 

30 miles 

60 miles 

130 miles

1 8 60 miles

The cost of inserting node 7 between nodes 1 and 6 is 30 miles: (30 + 50 -  50). The cost of insert­
ing the node between nodes 5 and 6 is 0: (60 -I- 30 -  90). The lowest cost is found by inserting 
node 7 between nodes 5 and 6 , resulting in a completed tour for vehicle l o f l ^ 2 ^ 3 - ^ 4 - >
5 ^  7 ^  6 1. Exhibit 16-11 shows the revised solution. The total length of tour 1 is now 330 
miles, and the length of tour 2 is 400 miles. The distance traveled by the two vehicles has 
decreased from 740 to 730 miles.
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Exhibit 16-11 Vehicle Routmg Problem; Revised Solution 

[10]

16.5 Scheduling Service Vehicles
Scheduling problems are characterized by delivery-time restrictions. The starting and ending 
times for a service may be specified in advance. Subway schedules fall into this category in that 
the arrival times at each stop are known in advance, and the train must meet the schedule. Time 
windows bracket the service time to within a specified interval. Recall that in the Meals-for-ME 
program described earlier, meals had to be delivered between 11:30 A.M. and 1:00 RM. This is an 
example of a two-sided window. A one-sided tim e window either specifies that a service precede 
a given time or follow a given time. For example, m ost newspapers attempt to have papers deliv­
ered before 7:00 A.M. Furniture delivery is usually scheduled after 9:00 A.M. or before 4:30 RM. 
Other characteristics that further comphcate these problems include multiple deUveries to the 
same customer during a week’s schedule.
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The general input for a scheduling problem consists o f  a set o f tasks, each with a starting and 
ending time, and a set o f directed arcs, each with a starting and ending location. The set o f vehi­
cles may be housed at one or more depots.

The network in Exhibit 16-12 shows a five-task scheduling problem with a single depot. The 
nodes identify the tasks. Each task has a start and an end time associated with it. The directed 
arcs mean that two tasks are assigned to the same vehicle. The dashed arcs show other feasible 
connections that were not used in the schedule. An arc may join  node i to n od e; if  the start time 
o f t a sk ; is greater than the end time o f task i. An additional restriction is that the start time of 
task j  must include a user-specified period o f time longer than the end time o f task i. In this 
example, the time is 45 minutes. This is referred to as deadhead tim e and is the nonproductive 
time required for the vehicle to travel from one task location to another or return to the depot 
empty. Also, the paths are not restricted in length. Finally, each vehicle must start and end at the 
depot.

Exhibit 16-12 Schedule for a Five-Task Network (S=Start Tim e, E=End Time)

8:00
9:30

10:45

To solve this problem, the nodes m the network must be partitioned into a set o f paths and a 
vehicle assigned to each path. If  we can identify the m inimum number o f paths, we can minimize 
the number o f vehicles required and thus the vehicle capital costs. Next, if  we can associate a
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weight to each arc that is proportional or equal to the travel tim e for each arc (that is, the dead­
head tim e), we can minimize personnel and vehicle operating costs as well as tim e.

The Concurrent Scheduler Approach

This problem may be formulated as a special type o f network problem called a m inim al cost- 
flow problem .* Alternatively, a heuristic approach may be used. One that is simple to use is the 
concurrent scheduler approach. The concurrent scheduler proceeds as follows:

1. Order all tasks by starting tim es. Assign the first task to vehicle 1.

2. For the remaining number o f  tasks, do the following. I f  it is feasible to assign the next 
task to an existing vehicle, assign it to the vehicle that has the m inimum  deadhead time 
to that task. Otherwise, create a new vehicle and assign the task to the new vehicle.®

Exhibit 16-13 presents start and end times for 12 tasks. The deadhead tim e is 15 minutes. The 
problem is solved using the concurrent scheduler approach. Initially, vehicle 1 is assigned to task
1. Because task 2 begins before vehicle 1 is available, a second vehicle is assigned to this task. 
Vehicle 2 finishes task 2 in tim e to take care o f task 3 also. In the meantime, vehicle 1 completes 
task 1 and is available for task 4. A third vehicle is not required until task 5, when vehicles 1 and
2 are busy with tasks 4 and 3, respectively. Continuing in a sim ilar fashion, the schedule for vehi- 
cle l i s  1 ^  4 ^  7 10 ^  12, for vehicle 2 the schedule is 2 3 ^  6 ^  9, and for vehicle 3 the 
schedule is 5 ^  8 1 1 .

Exhibit 16-13 Task Tim es and Schedule for the Concurrent Scheduler Example

Assign to VehicleTask Start End

1 8:10 A.M. 9:30 A.M.

2 8:15 A.M. 9:15 A.M.

3 9:30 A.M. 10:40 AM.

4 9:45 A.M. 10:45 AM.

5 10:00 A.M. 11:30 AM.

6 11:00 AM. 11:45 AM.

7 1:00 P.M. 1:45 RM.

8 1:15 P.M. 2:45 RM.

9 1:45 P.M. 3:00 RM.

10 2:00 RM. 2:45 RM.

11 3:00 P.M. 3:40 RM.

12 3:30 P.M. 4:00 RM.
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Vehicle 1 1 8:10 A.M.

4 9:45 A.M.

7 1:00 P.M.

Vehicle 2 2 8:15 A.M.

3 9:30 A.M.

6 11:00 A.M.

Vehicle 3 5 10:00 A.M.

8 1:15 P.M.

16.6 Other Routing and Scheduling Problems
Scheduling workers is often concerned with staffing desired vehicle movements. The two are o f 
necessity related in that vehicle schedules restrict staffing options, and vice versa. In general, 
vehicle scheduling is done first, followed by staff scheduling. This approach is appropriate for 
services such as airlines, where the cost o f  personnel is small in comparison to the cost o f oper­
ating an airplane. It is less appropriate, however, for services such as mass transit systems, where 
personnel costs may account for up to 80 percent o f  operating costs. For such systems it is more 
appropriate to either schedule personnel first and then schedule vehicles or to do both at the 
same time.

Problems that have elements o f both routing and scheduling are nvmierous. Examples include 
school bus routing and scheduling, dial-a-ride services, municipal bus transportation, and the 
M eals-for-M E program and other meals-on-wheels programs. Certain routing problems also 
may take on the characteristics o f a combined problem. For example, snow plows must clear 
busier streets prior to clearing less-traveled streets. In addition, there are usually repeated visits 
depending on the rate o f snowfall. These components introduce a scheduling aspect to the rout­
ing problem. Considering that there may be hterally thousands o f variables involved in the for­
mulation o f such problems, it becomes apparent that an optimal solution is impossible to obtain. 
To solve real-world problems o f this type, management scientists have developed some elegant 
solution procedures. W ith rare exception, the procedures use heuristic approaches to obtain 
“good” but not optimal routes and schedules.

The delivery o f emergency services, such as ambulance, police, and fire, is not usually considered 
a routing or scheduhng problem.'^ Rather, emergency services are m ore concerned with resource 
allocation (how many units are needed) and facility location (where the units should be located).

Task Start Time

Chapter 16 Vehicle Routing and Scheduhng 383



16.7 Summary
Effective routing and scheduling o f service vehicles are two im portant and difficult problems for 
managers o f services. The consequences o f poor planning are costly, and a decision maker must 
frequently fine-tune the system to ensure that the needs o f  the customers are m et in a timely and 
cost-effective fashion. The criterion used to measure the effectiveness o f  service delivery depends 
on the type o f service. Although m inimizing total cost is an im portant criterion, for some serv­
ices, criteria such as minimizing customer inconvenience and m inimizing response tim e may be 
equally if  not more important.

Solution o f routing and scheduling problems begins with a careful description o f the character­
istics o f  the service under study. Characteristics, such as whether demand occurs on the nodes or 
the arcs, whether there are delivery-time constraints, and whether the capacity o f the service 
vehicles is a concern, determine the type o f problem considered. The type o f  problem then deter­
mines the solution techniques available to the decision maker.

This chapter discussed the characteristics o f routing problems, scheduling problems, and com ­
bined routing and scheduling problems. Optimal solution techniques for these types o f  problems 
are generally based on m athematical programming. However, in practice, a good but perhaps 
non-optim al solution is usually sufficient. To obtain a good solution, several heuristic solution 
approaches have been developed. Two well-known heuristics for solving the traveling salesman 
problem were presented, the nearest neighbor procedure and the Clark and Wright savings 
heuristic. Also presented was the m inimum  cost o f  the insertion technique for use in solving the 
vehicle routing problem.

Endnotes

1. Gail Ward o f M eals-for-M E provided the information contained in this section. Also see 
Carol Higgins Taylor, “Meals for M E looks to bring people together,” Bangor Daily News 
(December 31, 2008) (accessed 09/28/2012).

2. See Lawrence Bodin, Bruce Golden, Arjang Assad, and M ichael Ball, “Routing and 
Scheduling o f Vehicles and Crews: The State o f  the Art,” Computers and Operations 
Research, vol. 10, no. 2 (1983), pp. 70-71 .

3. For m ore information on the Chinese postman problem, see Lawrence Bodin et al., 
“Routing and Scheduling o f  Vehicles and Crews: The State o f the Art,” Computers and 
Operations Research, vol. 10, no. 2 (1983), pp. 111-112. The problem name derives from 
the fact the original paper was pubhshed in the Chinese Journal o f  Operations Research.

4. For a comprehensive survey o f solution methods for the traveling salesman problem see 
David L. Applegate, Robert E. Bixby, Vas[ic]ek Chvatal, Wilham J. Cook, The Traveling 
Salesman Problem: A Computational Study, Princeton University Press, Princeton,
NJ (2007).
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5. The outline o f the nearest neighbor procedure is taken from Lawrence Bodin et al, 
“Routing and Scheduling o f Vehicles and Crews: The State o f the Art,” p. 87.

6. The outline o f  the Clark and Wright savings heuristic is taken from Lawrence Bodin et 
al., “Routing and Scheduhng o f Vehicles and Crews: The State o f the Art,” p. 87.

7. The cluster first, route second approach is m ost appropriate for situations characterized 
by isolated “clumps” o f demand points. However, there is another heuristic called the 
route first, cluster second approach that is more appropriate for areas in which demand 
points are evenly dispersed across a region. The procedure begins by constructing a 
large single tour using, for example, the Clark and Wright heuristic, but this first tour is 
infeasible because all the vehicles are not in use. The next step is to partition the single 
tour into smaller feasible tours such that all vehicles are used and the tours are con­
structed from nodes that are grouped in some natural fashion, if  possible. A description 
o f these approaches is given in Lawrence Bodin et al., “Routing and Scheduling of 
Vehicles and Crews: The State o f the Art,” p. 98.

8. The m inimal-cost-flow problem is a special type o f network problem that consists o f a 
depot node, a set o f intermediate nodes, and a set o f demand nodes. The depot node 
has a supply o f materials to be delivered to the demand nodes, each o f which has a 
known demand. The intermediate nodes do not have demand. For example, an inter­
mediate node could be a train stop where material is not removed from the cars. The 
network also consists o f a set o f arcs that may or may not have a limited capacity. For 
example, an arc may “carry” between 0 and 20 tons o f material. In addition, the per-unit 
cost o f transporting material over an arc is known. The objective o f the problem is to 
find the least expensive means (routing) o f transporting materials from the depot to the 
demand nodes. A description of this problem may be found in S. R Bradley, A. C Hax, 
and T. L. Magnanti, Applied Mathematical Programming (Reading, MA, Addison-Wesley, 
1977).

9. This oudine o f the concurrent scheduler approach is taken from Lawrence Bodin et al., 
“Routing and Scheduling o f Vehicles and Crews: The State o f the Art,” p. 133.

10. For a complete discussion of emergency service delivery, see R. C. Larson and A. R. 
Odoni, Urban Operations Research (Upper Saddle River, NJ, Prentice Hall, 1981).
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17
PROJECT MANAGEMENT

17.1 Introduction
Most service organizations have to take on large, complex projects at one point or another. For 
example, an airline opening new routes or pulling a jum bo jet out o f service for m ajor mainte­
nance faces large expenses if  these tasks are delayed for any reason. A department store chain 
installing a new inventory control system can suffer lost sales and painful ordering costs if time 
tables are unmet. A government agency installing and debugging an expensive computer spends 
months preparing details for a smooth conversion to new hardware. A hospital modernizing its 
operating rooms can endure not only inconvenience, but also a loss o f life if  the many technical 
steps involved are not properly controlled.

Large, often one-tim e projects are difficult challenges to sendee managers. The stakes are high. 
Millions o f dollars in cost overruns have been wasted due to poor planning on projects. 
Unnecessary delays have occurred due to poor scheduling. And companies have gone bankrupt 
due to poor controls.

Special projects that take m onths or years to complete are usually developed outside the normal 
operations system. Project organizations within the firm are set up to handle such jobs and are 
often disbanded when the project is complete. The management o f large projects involves three 
phases (see Exhibit 17-1):

■ Planning

■ Scheduhng

■ Controlling
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Exhibit 17-1 Project Planning, Scheduling, and Controlling

Before project ^  During project

start of project

This chapter begins with a brief overview o f these functions. Two popular techniques to allow 
managers to plan, schedule, and control— program evaluation and review technique (PERT) and 
critical path m ethod (CPM )— are then described in some detail.

17.2 Project Planning
Projects can usually be defined as a series o f related tasks directed toward a m ajor output. A new 
organization form, developed to make sure existing programs continue to run sm oothly on a 
day-to-day basis while new projects are successfully completed, is called project organization.

A project organization is an effective way o f pooling the people and physical resources needed for 
a limited time to complete a specific project or goal. It is basically a tem porary organizational 
structure designed to achieve results by using specialists from throughout the firm. For many 
years, NASA successfully used the project approach to reach its goals. You may recall Project
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Gemini and Project Apollo. These terms were used to describe teams NASA organized to reach 
space exploration objectives.

The project organization works best when

1. Work can be defined with a specific goal and deadline.

2. The job  is somewhat unique or unfamiliar to the existing organization.

3. The work contains complex interrelated tasks requiring speciahzed skills.

4. The project is temporary but critical to the organization.

When a project organization takes on a more permanent form, it is usually called a m atrix 
organization. This structure can be used when it is critical for the firm to be highly responsive 
to external pressures. The firm might find that a m atrix structure allows quicker responses to the 
environment while maintaining continuity and competence in the functional area. Some indus­
tries employing m atrix project management include chemical, banking, and electronics.

The project management team begins its task well in advance o f the project so that a plan can be 
developed. One o f its first steps is to set carefully the project’s objectives, and then define the 
project and break it down into a set o f activities and related costs. Gross requirements for peo­
ple, supphes, and equipment are also estimated in the planning phase.

17.3 Project Scheduling
P ro ject scheduling is determining the project’s activities in the time sequence in which they have 
to be performed. Materials and people needed at each stage o f production are computed in this 
phase, and the tim e each activity will take is also set.

One popular project scheduhng approach is the Gantt chart (named after Henry Gantt). As 
shown in Exhibit 17-2, Gantt charts reflect time estimates and can be easily understood. The 
horizontal bars are drawn for each project activity along a time line. The letters to the left o f each 
bar tell the planner which other activities have to be completed before that one can begin.

Gantt charts are low-cost means o f helping managers make sure that (1) all activities are planned 
for, (2) their order o f performance is accounted for, (3) the activity time estimates are recorded, 
and (4) the overall project time is developed.

Activity progress is noted, after the actual project is underway, by shading the horizontal bars as 
an activity is partially or fully completed. For example, as shown in Exhibit 17-2, activities a, b, c, 
and d  are on schedule because their bars have been shaded up to the vertical status date line. The 
date hne, July 1 in this case, is a status-reporting period that lets participants see which tasks are 
on time, which are ahead o f tim e, and which have fallen behind schedule. Activities e, f, and g  are 
all behind schedule; their bars are not shaded in their entirety or up to the status date line.
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Exhibit 17-2 Sample Gantt Chart

Circled items represent precedence relationships (for example, activity c, test/debug hardware, may n 
until activity a, v̂ hich is circled, is completed).

t begin

Scheduling charts such as this one can be used alone on simple projects. They perm it managers 
to observe the progress o f  each activity and to spot and tackle problem areas. Gantt charts are not 
easily updated, though. And m ore im portant, they don’t adequately illustrate the interrelation­
ships between the activities and the resources.

PERT and CPM , the two widely used network techniques that will be discussed shortly, do have 
the ability to consider precedence relationships and interdependency o f activities. On complex 
projects, the scheduling o f which is alm ost always computerized, PERT and CPM  thus hold an 
edge on the simpler Gantt charts. Even on huge projects, though, Gantt charts can be used as a 
summary o f  project status and may com plem ent the other network approaches.

To summarize, whatever the approach taken by a project manager, project scheduling serves sev­
eral purposes;

1. It shows the relationship o f  each activity to others and to the whole project.

2. It identifies the precedence relationships among activities.

3. It encourages the setting o f reaUstic tim e and cost estimates for each activity.

4. It helps make better use o f people, money, and material resources by identifying critical 
bottlenecks in the project.

17.4 Project Controlling
The control o f large projects, like the control o f any management system, involves close m oni­
toring o f resources, costs, quahty, and budgets. It also usually means using a feedback loop to 
revise and update the project plan and schedule and having the ability to shift resources to where 
they are needed m ost. Computerized PERT/CPM reports and charts are widely available today 
on mainframes and personal computers (PCs).
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There are a wide variety o f reports that can be generated for control purposes by project man­
agement software. Here is a summary and brief description o f  eight that are commonly available 
in PC software.

1. Detailed cost breakdown for each task.

2. Total program manpower curves showing each department’s resource contribution.

3. Cost distribution table listing yearly or quarterly costs by task. (It resembles a project 
cash flow summary for each activity.)

4. Functional cost and hour summary o f how person hours and dollars will be spent by 
each department.

5. Raw material and expenditure forecast showmg a cash flow based on vendor lead times, 
payment schedules, and commitments.

6. Variance report using a percent complete figure for each activity, including planned ver­
sus actual costs to date, estimated costs to date, total cost at completion, earned value of 
work in progress, and a cost performance index.

7. Time analysis reports related to PERT/CPM schedules, giving estimated completion 
times, slack and float time, project calendars.

8. Work status report giving weekly task analyses for submission to the project manager 
for aggregation.

17.5 Project Management Techniques; PERT and CPM
Program  evaluation and review technique (PERT) and the critical path m ethod (CPM ) were 
both developed in the 1950s to help managers schedule, monitor, and control large and complex 
projects. CPM  arrived first, in 1957, as a tool developed by J. E. Kelly o f Remington Rand and M. 
R. Walker o f DuPont to assist in the building and maintenance o f chemical plants at DuPont. 
Independently, the Special Projects Office o f the U.S. Navy, working with Booz, Allen, and 
H amilton, developed PERT in 1958 to plan and control the Polaris missile program. That proj­
ect involved the coordination o f thousands o f contractors, and PERT was credited with cutting 
18 months off the project length. Today, PERT is still required in many government contract 
schedules. I f  a person were to walk into the offices o f a project manager working on a defense 
department contract, it would not be unusual these days to find a wall covered with a 20-foot- 
long PERT printout.

The Framework of PERT and CPM
There are six steps com mon to both PERT and CPM. The procedure is as foEows:

1. Define the project and all its significant activities or tasks.

2. Develop the relationships among the activities. Decide which activities must precede 
and which must follow others.
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3. Draw the network connecting all the activities.

4. Assign time and/or cost estimates to each activity.

5. Compute the longest time path through the network; this is called the critical path.

6. Use the network to help plan, schedule, monitor, and control the project.

Step 5, finding the critical path, is a m ajor part o f controlling a project. The activities on the crit­
ical path represent tasks that will delay the entire project i f  they are delayed. Managers derive 
flexibility by identifying noncritical activities and replanning, rescheduling, and reallocating 
resources such as manpower and finances.

Although PERT and CPM  differ to some extent in term inology and in the construction o f the 
network, their objectives are the same. Furtherm ore, the analysis used in both techniques is sim ­
ilar. The m ajor difference is that PERT employs three time estimates for each activity. Each esti­
mate has an associated probability o f occurrence, which, in turn, is used in computing expected 
values and standard deviations for the activity tim es. CPM  makes the assumption that activity 
times are known with certainty, and hence only one tim e estimate is given for each activity.

For purposes o f iEustration, this section concentrates on a discussion o f PERT and PERT/Cost. 
PERT/Cost is a technique that combines the benefits o f  both PERT and CPM . M ost o f  the com ­
ments and procedures described, however, apply just as well to CPM.

PERT, PERT/Cost, and CPM  are im portant because they can help answer questions such as the 
following about projects with thousands o f  activities.

■ W hen will the entire project be completed?

■ W hat are the critical activities or tasks in the project, that is, the ones that will delay the 
entire project if  they are late?

■ W hich are the noncritical activities, that is, the ones that can run late without delaying 
the whole project’s completion?

■ W hat is the probability that the project will be completed by a specific date?

■ At any particular date, is the project on schedule, behind schedule, or ahead o f 
schedule?

■ On any given date, is the m oney spent equal to, less than, or greater than the budgeted 
amount?

■ Are there enough resources available to finish the project on time?

■ I f  the project is to be finished in a shorter am ount o f tim e, what is the best way to 
accomphsh this at the least cost?
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Activities, Events, and Networks

The first step in PERT is to divide the entire project into events and activities. An event marks the 
start or completion o f  a particular task or activity. An activity, on the other hand, is a task or sub- 
project that occurs betv r̂een two events. Exhibit 17-3 restates these definitions and shoves the 
symbols used to represent events and activities.

Any project that can be described by activities and events may be analyzed by a PERT network. 
Given the following information, for example, the network shown below can be developed.

Activity Im mediate Predecessors

Note that each event was assigned a number. As shown later, it is possible to identify each activ­
ity with a beginning and an ending event or node. For example, the preceding activity A is the 
activity that starts with event 1 and ends at node, or event, 2. In general, nodes are numbered 
from left to right. The beginning node, or event, o f the entire project is number 1, whereas 
the last node, or event, in the entire project bears the largest number. The last node shows the 
number 4.

Exhibit 17-3 Events and Activities 

Name Symbol Description

Event O (node) A point in time, usually a completion date or a starting date

Activity —> (arrow) A flow over time, usually a task or subproject

Networks can also be specified by events and the activities that occur between events. The fol­
lowing example shows how to develop a network based on this type o f specification scheme. 
Given the following table, the network illustrated below can be developed.
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Ending Event Activity

Instead o f using a letter to signify activities and their predecessor activities, activities can be spec­
ified by their starting event and their ending event. Beginning with the activity that starts at event
1 and ends at event 2, the following network can be constructed. AH that is required to construct 
a network is the starting and ending event for each activity.

Dummy Activities and Events

A network may be encountered that has two activities with identical starting and ending events. 
D um m y activities and events can be inserted into the network to deal with this problem. The 
use o f dummy activities and events is especially im portant when computer programs are to be 
employed in determining the critical path, project com pletion tim e, project variance, and so on. 
Dummy activities and events also can ensure that the network properly reflects the project under 
consideration. To illustrate, a network is developed based on the following information.

Activity Im mediate Predecessors Activity Im mediate Predecessors
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Given these data, the following network might result:

Look at activity F. According to the network, both activities C and D must be completed before 
we can start F, but in reality, only activity D must be completed (see the table). Thus, the network 
is not correct. The addition o f  a dummy activity and a dummy event can overcome this problem, 
as shown below.

Now the network embodies all the proper relationships and c 
activity should have completion time t o f zero.

1 be analyzed as usual. A dummy

PERT and Activity Time Estimates
As mentioned earlier, one distinguishing difference between PERT and CPM  is the use o f three 
activity tim e estimates for each activity in the PERT technique. Only one time factor is given for 
each activity in CPM.

For each activity in PERT, an optim istic tim e, a m ost probable (or m ost likely) tim e, and a 
pessim istic tim e estimate must be specified. These three time estimates are then used to calcu­
late an expected completion tim e and variance for each activity. I f  we assume, as many 
researchers do, that activity times follow a beta probability d istribution, we can use the follow­
ing formulas:^

Chapter 17 Project Management 3 9 5



t =  expected activity completion time 

a = optimistic tim e estimate for activity

b = pessimistic tim e estimate for activity completion

m = m ost likely tim e estimate for activity completion

^ -  variance o f activity com pletion time

In PERT, after the network has been developed, expected times and variances for each activity a: 
computed. For example, consider the following tim e estimates:

Activity a m  b

In the following table, expected 
computed.

mes and variances o f com pletion for each activity are

b - a
Activity a+4m +b t 6

2 4

1-2 24 4 6 36

4 16
1-3 18 3 6 36

2 4
2-A 36 6 6 36

2 4
3-4 42 7 6 36

Critical Path Analysis
The objective o f critical path analysis is to determine the following quantities for each activity:

ES = earhest activity start time. All predecessor activities m ust be completed before an 
activity can be started. This is the earhest tim e an activity can be started.
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an be found as follows:

(17.2)

(17.3)

(17.4) 

be analyzed.

LS = latest activity start tim e. All following activities must be completed without delay 
ing the entire project. This is the latest tim e an activity can be started vrithout 
delaying the entire project.

EF = eariiest activity finish time.

LF = latest activity finish tim e.

S = activity slack time, which is equal to (LS -  ES) or (LF -  EF).

For any activity, i f  ES and LS can be calculated, the other three quantiti 

EF = ES + f 

LF = LS + f

S = LS -  ES or S = LF -  EF 

After these quantities are known for every activity, the overall project 

Typically, this analysis includes

1. The critical path— The group o f  activities in the project that have a slack time o f zero. 
This path is critical because a delay in any activity along this path would delay the 
entire project.

2. T— The total project completion time, which is calculated by adding the expected tune t 
values o f those activities on the critical path.

3. cr̂  — Variance o f the critical path, which is computed by adding the variances o f 
those individual activities on the critical path.

Critical path analysis normally starts with the determination o f ES and EF. The following exam­
ple illustrates the procedure.

Sample calculations— Given the following illustration, ES and EF will be determined for each 
activity.

Activity

ES is found by moving fi-om the starting activities o f  the project to the ending activities o f  the 
project. For the starting activities, ES is either zero or the actual starting date, say, August 1. For 
activities 1 -2  and 1-3 , ES is zero. (By convention, all projects start at tim e zero.)
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There is one basic rule. Before an activity can be started, all its predecessor activities must be 
completed. In other words, search for the longest path leading to an activity in determining ES. 
For activity 2 -3 , ES is 2. Its only predecessor activity is 1 -2 , for which t = 2. By the same reason­
ing, ES for activity 2 -4  also is 2. For activity 3 ^  however, ES is 7. It has two predecessor paths: 
activity 1-3 with t = 7 and activities 1 -2  and 2 -3  with a total expected tim e o f 6 (or 2 + 4). Thus, 
ES for activity 3 -4  is 7 because activity 1 -3  must be completed before activity 3 -4  can be start­
ed. EF is computed next by adding t to  ES for each activity. See the following table.

Activity ES EF

1-2 0 2

1-3 0 7

2-3 2 6

2-4 2 5

3-4 7 9

The next step is to calculate LS, the latest activity starting tim e for each activity. Start with the last 
activities and w ork backward to the first activities. The procedure is to work backward firom the 
last activities to determine the latest possible starting tim e (LS) without increasing the earliest 
finishing time (EF). This task sounds m ore difficult than it really is.

To illustrate, determine LS, LF, and S (the slack) for each activity based on the following data:

Activity t

2

ES

0

EF

1-3 7 0 7

2-3 4 2 6 '

2-A 3 2 5

3-4 7 9

The earliest time by which the entire project can be finished is 9 because activities 2 - i  (EF = 5) 
and 3 -4  (EF = 9) both must be completed. Using 9 as a basis, work backward by subtracting the 
appropriate values o f t from 9.

The latest tim e activity 3 - i  can be started is at tim e 7 (or 9 -  2) in order still to complete the 
project by tim e period 9. Thus, LS for activity 3 -4  is 7. Using the same reasoning, LS for activity 
2 -4  is 6 (or 9 -  3). I f  activity 2 - i  is started at 6 and it takes 3 tim e units to complete the activity, 
it can still be finished in 9 tim e units. The latest activity 2 -3  can be started is 3 (or 9 -  2 -  4). If  
activity 2 -3  is started at 3 and it takes 2 and 4 tim e units for activities 2 -3  and 3 -4 , respectively, 
it can still be finished on time.

Thus, LS for activity 2 -3  is 3. Using the same reasoning, LS for activity 1 -3  is zero (or 9 -  2 -  7). 
Analyzing activity 1 -2  is m ore difficult because there are two paths. Both must be completed in
9 tim e units.
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Because both the preceding paths must be completed, LS activity 1 -2  is computed from the most 
binding, or slowest, path. Thus, LS for activity 1 -2  *5 i  (or 9 -  2 -  4  -  2) and not 4 (or 9 -  3 -  2). 
Noting the follovdng relationships, you can construct a table summarizing the results.

S = LF - E F  o r S  = L S --E S

Activity ES EF LS LF S

1-2 0 2 1 3 1

1-3 0 7 0 7 0

2-3 2 6 3 7 1

2-A 2 5 6 9 4

3-4 7 9 7 9 0

After ES, EF, LS, LF, and S have been computed, the entire project can be analyzed. Analysis 
includes determining the critical path, project completion tim e, and project variance. Consider 
the following example.

Pro ject analysis— ^We wish to find the critical path, total completion time T, and project vari­
ance (t\  o f the following network.

Activity t V ES EF LS LF S

2
1-2 2 6 0 2 1 3 1

3
1-3 7 6 0 7 0 7 0

2-3 4
1
6 2 6 3 7 1

2
2-1 3 6 5 6 9 4

4
3-^ 2 6 7 9 7 9 0

Chapter 17 Project Management 399



The critical path consists o f those activities with zero slack. These are activities 1 -3  and 3 -4 .

Critical path

The total project com pletion tim e is 9 (or 7 + 2). The project variance is the sum o f the activity 
variances along the critical path, which is 7/6 (or 3/6 + 4/6).

Knowing a network and values for activity times and variances (t and a  ) makes it possible to 
perform a complete critical path analysis, including the determination o f ES, EF, LS, LF, and S for 
each activity as well as the critical path, T, and V  for the entire project.

The Probability of Project Completion
Having computed the expected completion tim e T and com pletion variance cr^ we can deter­
mine the probability that the project will be completed at a specified date. If  we make the 
assumption that the distribution o f completion dates follows a normal curve, we can calculate 
the probability o f  com pletion as in the following example.

Let us say that the expected project completion tim e T is 20 weeks and the project variance 
is 100. W hat is the probability that the project will be finished on or before week 25?

(T =  critical path standard deviation = ^/critical path variance = V ?  =  %/lW = 10 

C =  desired completion date = 25 weeks
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The normal curve would appear as follows;

C - T  2 5 - 2 0

10
= 0.5

(17.5)

where Z  equals the number o f standard deviations from the mean. The area under the curve, for 
Z  = 0.5, is 0.6915. (See the normal curve table in the Appendix, “Areas Under the Standard 
Normal Curve.”) Thus, the probability o f completing the project in 25 weeks is approximately
0.69, or 69 percent.^

17.6 PERT/Cost
Until now, we have assumed that it is not possible to reduce activity times. This is usually not the 
case, however. Perhaps additional resources can reduce activity times for certain activities with­
in the project. These resources might be additional labor, more equipment, and so on. Although 
it can be expensive to shorten activity tim es, doing so might be worthwhile. I f  a company faces 
costly penalties for being late with a project, it might be economical to use additional resources 
to complete the project on time. There may be fixed costs every day the project is in process. 
Thus, it might be profitable to use additional resources to shorten the project tim e and save 
some o f the daily fixed costs. But which activities should be shortened? How much will this 
action cost? Will a reduction in the activity time in turn reduce the time needed to complete the 
entire project? Ideally, we would like to find the least expensive method o f shortening the entire 
project. This is the purpose o f PERT/Cost.

In addition to time, the service manager is normally concerned with the cost o f the project. 
Usually it is possible to shorten activity times by com mitting additional resources to the project. 
Exhibit 17-4 shows cost-tim e curves for two activities. For activity 5 -6 , it costs $300 to complete 
the activity in 8 weeks, $400 for 7 weeks, and $600 for 6 weeks. Activity 2 -4  requires $3,000 o f 
additional resources for completion in 12 weeks and $1,000 for 14 weeks. Sim ilar cost-time 
curves or relationships can usually be developed for all activities in the network.
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The objective o f  PERT/Cost is to reduce the entire project completion tim e (also called project 
compression or project crashing), by a certain am ount at the least cost. Although there are sev­
eral good computer programs that perform PERT/Cost, it is useful to understand how to com ­
plete this process by hand. To accomplish this objective, a few m ore variables must be 
introduced. For each activity, there will be a reduction in activity tim e and the cost incurred for 

that tim e reduction. Let

Mj = maxim um  reduction o f tim e for activity i

C,- = additional cost associated w ith reducing activity tim e for activity i 

Kj = cost o f reducing activity tim e by one unit for activity i 

Ki = Cj / Mi

With this information, it is possible to determine the least cost o f reducing the project comple-

Exhibit 17-4 C ost-Tim e Curves Used in PERT/Cost Analysis

Activity 5-6 Activity 2-
(f=9) Cost (/=16)

Reducing com pletion tim e example— As an illustration, the following information is used to 
determine the least cost o f reducing the project completion tim e by one week.
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Activity t (weeks) M  (weeks) C Activity ES EF LS LF S

1-2 2 1 $ 300 1-2 0 2 1 3 1

1-3 7 4 2000 1-3 0 7 0 7 0

2-3 4 2 2000 2-3 2 6 3 7 1

2-A 3 2 4000 2-4 2 5 6 9 4

3-4 2 1 2000 3 ^ 7 9 7 9 0

The first step is to compute K  for each activity.

Activity M c K Critical Path

1-2 1 $300 $300 No

1-3 4 2000 500 Yes

2-3 2 2000 1000 No

2-4 2 4000 2000 No

3-4 1 2000 2000 Yes

The second step is to locate that activity on the critical path with the smallest value o f K̂ . The 
critical path consists o f activities 1-3  and 3 -4 . Because activity 1-3  has a lower value o f the 
project completion time can be reduced by 1 week, to 6 weeks, by incurring an additional cost of 
$500.

We must be very careful in using this procedure. Any further reduction in activity time along the 
critical path would cause the critical path also to include activities 1-2 , 2 -3 , and 3 -4 . In other 
words, there would be two critical paths and activities on both would need to be “crashed” to 
reduce project completion time.^

17.7 Other Service Applications of PERT
To further illustrate the potential for project management techniques in services, this section 
provides a larger illustration. This example deals with the relocation o f a hospital.

Relocating a Hospital with Project Networks
When St. Vincent’s Hospital and Medical Center moved from a 373-bed facility in Portland, 
Oregon, to a new 403-bed building in the suburbs 5 miles away, a large variety o f planning con­
siderations had to be taken into account. Army vehicles and private ambulances had to be used 
to move patients; police escorts would be needed; local stores would be affected by the move, 
among many other concerns. To coordinate all the activities, a project network was developed 
and used as a basic planning tool 8 months before the move. Although the actual network con­
tained dozens o f activities, a portion o f it is provided in Exhibit 17-5 to illustrate how valuable 
project management tools can be in planning and carrying out a complex project.
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Exhibit 17-5 A Portion of St. Vincent’s Hospital Project Network: Critical Activities

Source: Adapted from R.S. Hanson, “Moving the Hospital to a New Location,” J
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17.8 A Critique of PERT and CPM
It has been more than five decades since PERT and CPM  were first introduced as project man­
agement tools. This is just enough time to step back and examine their strengths and limitations 
objectively— a process that helps us understand the role o f critical path scheduling today.

Because the Department o f  Defense (D OD ) overwhelmingly adopted PERT and made its use a 
requirement for all defense contractors, PERT’s first 10 years were its zenith. Many managers, 
professors, computer professionals, and magazine and journal editors became converts (and 
“experts”). With enthusiasm and interest strong, PERT even became a verb, and all good projects 
were “perted out.” This sometim es meant wall-to-wall computer-generated and updated charts 
and a tendency to trust PERT as a solution to solve all project management problems.

As was probably inevitable, PERT’s fashionabihty dropped off during the 1970s. As some con­
verts became critics, others who had long resented the forced burdens o f the PERT and CPM 
approach became vocal in their scorn o f the tool.4

Now critical path analysis appears to be leveUng out and even increasing once again in popular­
ity. Project managers are more knowledgeable about the pluses and minuses o f PERT use and are 
aided by the spread o f powerful but easy-to-use microcomputer-based software packages. As a 
summary o f the discussions o f PERT, here are some o f  its features about which operations man­
agers need to be aware.

Advantages

1. PERT is useful at several stages o f project management, especially in the scheduling and 
control o f large projects.

2. It is straightforward in concept and not mathematically complex. Although projects 
with hundreds or thousands o f activities are usually computerized, smaller ones can be 
tackled easily by hand.

3. The graphical displays using networks help to perceive quickly relationships among 
project activities.

4. Critical path and slack time analyses help pinpoint activities that need to be closely 
watched. This provides opportunity for resource reallocation when the project needs to 
be shortened (“crashed” or “compressed”).

5. The networks generated provide valuable project documentation and graphically point 
out who is responsible for various activities.

6 . PERT is applicable to a wide variety o f service projects and industries.

7. It is useful in m onitoring not only schedules, but costs as well. This helps avoid cost 
overrun penalties and facilitates “early finish” bonuses.
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Limitations

1. Project activities have to be clearly defined, independent, and stable in their relation­
ships. In spite o f  the focus on the techniques o f project management, this step is typi­
cally the m ost difficult.

2. Precedence relationships must be specified and netvi^orked together. Sometimes prece­
dences are hard to clarify and are not shown correctly.

3. Tim e activities in PERT are assumed to follow the beta probability distribution. It is dif­
ficult for users to verify whether this actually holds true for each activity. There is now 
some question about the validity o f this assumption.

4. Tim e estimates tend to be subjective and are subject to fudging by managers who fear 
the dangers o f being overly optim istic or not pessimistic enough.

5. There is the inherent danger o f too m uch emphasis being placed on the longest, or criti­
cal, path. Near-critical paths need to be m onitored closely as well.

Using POM  for Windows for Project M anagement
PO M  for Windows Project Scheduling module can be used to determine expected project com ­
pletion time for a CPM  or PERT network with either one o r three tim e estimates. In addition, the 
software calculates the earliest start, earliest finish, latest start, and latest finish times, as well as 
the slack for each activity. Exhibit 17-6 shows the output fi-om PO M  for Windows solution o f the 
following example.
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Exhibit 17-6 POM for WL n of the Example

>  E* Hpdife Kd. amdw b*

17.9 Summary
PERT, CPM, and other scheduling techniques have proven to be valuable tools in controlling 
large and complex projects. W ith these tools, managers understand the status o f each activity and 
know which activities are critical and which have slack; in addition, they know where crashing 
makes the m ost sense. Projects are segmented into discrete activities, precedence relationships 
among them are determined, and specific resources are identified. This allows project managers 
to respond to the challenges o f managing large and complex projects. Effective project manage­
ment also allows firms to create products and services for global markets. A wide variety o f soft­
ware packages to help managers handle network modehng problems are available.

PERT and CPM  do not, however, solve all the project scheduling and management problems o f 
service organizations. Good management practices, clear responsibilities for tasks, and straight­
forward and timely reporting systems are also needed. Remember that the models described in 
this chapter are only tools to help managers make better decisions.

Endnotes
1. Although the beta distribution has been widely used in PERT analysis for many years, 

its applicability has been called into question. See M. W. Sasieni, “A Note on PERT 
Times,” Management Science, vol. 32, no. 12 (December 1986), pp. 1662-1663.

2. Here we are making a simplifying assumption that probability o f completing the project 
in 25 weeks is approximately equal to the probabiUty o f  completing the critical path in 
25 weeks.
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In this example cost/time curves are assumed to be linear (that is, constant slope). In 
other words, cost o f tim e reduction per tim e unit (for example, week and day) is 
assumed to be the same. However, in many practical apphcations this may not be true. 
The cost o f  the first few reductions may be low, but later ones may cost m uch more, 
resulting in nonlinear cost curves. For determining the optim al project compression, see 
J. Moussourakis and C. Haksever, “Project Compression with Non-linear Cost 
Functions,” Journal o f  Construction Engineering and Management, Vol. 136, No. 2 

(February 2010).

Two articles describing these attitudes both candidly and hiunorously are M. Krakowski, 
“PERT and Parkinson’s Law,” Interfaces, vol. 5, no. 1 (November 1974); and A. Vazsonyi, 
“L’Historie de la grandeur et de la decadence de la m ethode PERT,” Management 
Science, vol. 16, no. 8 (April 1970). Both articles make interesting reading (and are both 

written in Enghsh).
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18
LINEAR AND GOAL 

PROGRAMMING 
APPLICATIONS FOR SERVICES

18.1 Introduction
Many service operations management decisions involve trying to make the most effective use of 
an organization’s resources. Resources typically include labor, money, storage space/capacity, or 
materials. These resources may be used to produce services such as schedules for shipping and 
production, advertising policies, investment decisions, or hospital meal plans. Linear program ­
m ing (LP) and goal program m ing (GP) are widely used mathematical techniques designed to 
help operations managers in planning and decision making relative to the trade-offs necessary to 
allocate resources.

Examples o f problems in which LP and GP have been applied successfully in service manage­
ment include the following;

■ Performance management and evaluation at the American Red Cross'

■ Allocating police patrol units to high-crim e areas^

■ Capacity Management in Indian Railways^

■ Long-Range Planning for a West Texas Cathohc Diocese^

■ Revenue Management: Harrah’s Cherokee Casino & HoteP

■ Scheduling the Chilean Soccer League^

This chapter stresses the importance o f  formulating Unear programming problems; it leaves the 
mathematical details o f solving such problems to management science texts.^ Because computer 
programs are readily available to conduct the mechanics o f LP (and are illustrated in this chap­
ter), most operations managers can avoid the complex manual algorithms associated with LP 
and G P M ost o f the chapter looks at the more com mon linear programming formulations,
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in which a service organization has but one objective to be attained (such as minimizing 
labor costs or maximizing profit). Later, the chapter concludes with an extension o f LP known as 
goal progranuning (GP). GP is capable o f  handling decision problems having multiple goals, 
some o f which may be contradictory.

18.2 Overview of Linear Programming
All LP problems have four properties in common:

1. All problems seek to maximize or minimize some quantity (usually profit or cost). We 
refer to this property as the objective function  o f an LP problem. The m ajor objective 
o f  a typical firm is to maximize dollar profits in the long run. In  the case o f  a trucking 
or airline distribution system, the objective might be to minimize shipping costs.

2. The presence o f restrictions, or constraints, limits the degree to which we can pursue 
our objective. For example, deciding how many units o f each product in a firm’s ware­
house should be stocked in one retail outlet is restricted by space, available labor, and 
budgets. We want, therefore, to maximize or minimize a quantity (the objective func­
tion) subject to limited resources (the constraints).

3. There must be alternative courses o f  action to choose from. For example, if  a store stocks 
three different products, management may use LP to decide how to allocate among 
them its limited display space and advertising budget. I f  there were no alternatives to 
select fi-om, we would not need LP.

4. The objective and constraints in linear programming problems must be expressed in 
terms o f linear equations or inequalities.

The best way to illustrate these properties and how to formulate an LP problem is through an 
example. Now consider the case o f a smaU furniture retailer.

Dixon Furniture Store
Dixon Furniture is planning for its Labor Day weekend special sale. The two items that have been 
selected for prom otion, because o f the tim e o f  year, are folding tables and chairs; both are ideal 
for backyard parties. The store has only 100 square feet o f space available for displaying and 
stocking these items. Each table has a wholesale cost o f $4, takes up 2 square feet o f  space, and 
will retail for $1L  The wholesale price o f a chair is $3; each requires 1 square foot to stock and 
will sell for $8 . The manager beheves that no m ore than 60 chairs can possibly be sold, but that 
the demand for the $11 tables is ahnost unlimited. Finally, Dixon’s budget for procuring the 
tables and chairs is $240. The question facing the store manager is to decide how m any tables and 
chairs to stock so as to maximize profit.

We begin to formulate this situation as an LP problem by introducing some simple notations for 
use in the objective function and constraints. Let
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Xj =  number of tables in stock 

X2 = number o f chairs in stock 

Now create the LP objective function in terms o f X j and X2:

Maximize net profit = retail price -  wholesale cost 

= {$U X j + $8  X2) -  ($4 Xj + $ 3X 2;  = 7 X j + 5 X2 

The next step is to develop mathematical relationships to describe the three constraints in this 
problem. One general relationship is that the am ount o f a resource used is to be less than or 
equal to the amount o f resource available.

First constraint: Budget used < budget available

4X , + 3 X2 < 240 dollars available for purchases

Second constraint: Space used < space available

2 X j + X 2 < 100 square feet o f floor space

Third constraint: Chairs ordered < anticipated chair demand

X2 < 60 chairs that can be sold

All three o f these constraints represent stocking restrictions and, o f course, affect the total prof­
it. For example, Dixon Furniture cannot order 70 tables for the sale because if  X j = 70, the first 
two constraints will be violated. It also cannot order Xj = 50 tables and X^ = 10 chairs. Hence, we 
note one more im portant aspect o f linear programming. That is, certain interactions will exist 
between variables. The more units o f one product that the store orders, the less it can order o f 
other products.

18.3 Graphical Solution to a Linear Programming Problem
The easiest way to solve a small LP problem such as that o f the Dixon Furniture Store is the 
graphical solution approach. The graphical procedure is useful only when there are two decision 
variables (such as number of tables to order, X^ and number o f chairs to order, X^j in the prob­
lem. Where there are more than two variables, it is not possible to plot the solution on a two- 
dim ensional graph, and we must turn to more complex approaches or to the use o f a computer 
(which we shall do shortly). But the graphical method is invaluable in providing insights into 
how other approaches work.

Graphic Representation of Constraints
To find the optimal solution to a linear programming problem, we must first identify a set, or 
region, o f feasible solutions. The first step in doing so is to plot each o f the problem’s constraints 
on a graph.
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The variable Xj (tables, in the example) is usually plotted as the horizontal axis o f the graph, and 
the variable X2 (chairs) is plotted as the vertical axis. The complete problem may be restated as

Maximize profit = $7X j + $5X2

subject to the constraints:

4X^+ 3X2 < 240 (budget constraint)

2 X j + < 100 (space constraint)

X2 < 60 (chair demand constraint)

X j> 0  (num ber o f tables ordered is greater than or equal to 0)

^2  > 0 (num ber o f chairs ordered is greater than or equal to 0 )

To represent graphically the constraints o f  this problem, the first step is to convert the constraint 
inequalities into equalities (or equations); that is,

Constraint 1; 4X j + 3X 2 = 240 

Constraint 2: 2X j + X 2 = 100 

Constraint 3: X j  = 60 

The equation for constraint 1 is plotted in Exhibit 18-1.

Exhibit 18-1 Plotting the Budget C onstraint for Dbcon

X2
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To plot the line in Exhibit 18-1, find the points at which the line 4X j + 3X2 = 240 intersects the 
Xj and X2 axes. When Xj= 0 (the location where the line touches the axis), it impUes that 
= 240 or that = 80. Likewise, when X^= 0, we see that 4X^= 240 and that X  ̂ = 60. Thus, con­
straint 1 is bounded by the line running from (Xj = 0, X2 =  80) to (Xj = 60, X^ = 0). The shad­
ed area represents all points that satisfy the original inequality. Constraints 2 and 3 are handled 
similarly. Exhibit 18-2 shows all three constraints together. Note that the third constraint is just 
a straight line, which does not depend on the values o f  Xj.

Exhibit 18-2 All Constraints Plotted to Produce the Feasible Region for Dixon

X2

The shaded region in Exhibit 18-2 is the part that satisfies all three restrictions. This region is 
called the area o f feasible solutions, or simply the feasible region. This region must satisfy all 
conditions specified by the program’s constraints and thus is the region in which all constraints 
overlap. Any point in the region would be a feasible solution to the Dixon Furniture Store prob­
lem. Any point outside the shaded area would represent an infeasible solution. Hence, it would 
be feasible to order 30 tables and 20 chairs (Xj = 30, X^ = 20), but it would violate the constraints 
to order 70 tables and 40 chairs. This can be seen by plotting these points on the graph of 
Exhibit 18-2.
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Iso-Profit Line Solution Method
Now that the feasible region has been graphed, we may proceed to find the optimal solution to 
the problem. The mathematical theory behind linear programming states that an optimal solu­
tion to any problem (that is, the values o f X ,̂ X2 that yield the m aximum profit) will he at a 
c om er point, or extrem e point, o f the feasible region. The optimal solution is then the corner 
point lying in the feasible region that produces the highest profit.

There are several approaches that can be taken in solving for the optimal solution after the feasi­
ble region has been established graphically. The speediest one to apply is called the iso-profit line 
m ethod.

Start by letting profits equal some arbitrary, but small, dollar amount. For the Dbcon Furniture 
problem, we may choose a profit o f $210. This is a profit level that can easily be obtained 
without violating any o f  the three constraints. The objective function can be written as 
$210 = 7X j -I- 5X2-

This expression is just the equation o f a Une; we call it an iso-profit line. It represents all com bi­
nations o f fX j, X2) that would yield a total profit o f $210. To plot the profit line, we proceed 
exactly as we did to plot a constraint hne. First, let =  0 and solve for the point at which the hne 
crosses the axis.

$210 = $ 7 ( 0 ) -I-$5X 2

X^= 42 chairs

Then let X^ = 0 and solve for X j

$210 = $7X j + $5(0)

X j=  30 tables

These two points can now be connected with a straight line. This profit line is illustrated in 
Exhibit 18-3. All points on the line represent feasible solutions that produce a profit o f $210.
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Exhibit 18-3 A Profit Line o f $210 Plotted for Dixon 

^2

Number of Tables

Now, obviously, the iso-profit line for $210 does not produce the highest possible profit to 
Dbcon. In Exhibit 18-4, we try graphing a new line, one yielding a higher profit. Note that the fur­
ther we move fi-om the origin, the higher the profit will be. Another im portant point to note is 
that these iso-profit lines are parallel. There are now two clues as to how to find the optimal solu­
tion to the original problem. A series o f parallel profit lines can be drawn (by carefully moving 
the ruler away from the origin parallel to the first profit hne). The highest profit line that still 
touches some point o f the feasible region will pinpoint the optimal solution.
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Exhibit 18-4 Optimal Solution for the Dixon Furniture Problem

Number of Tables

The highest possible iso-profit line touches the tip o f  the feasible region o f  Exhibit 18-4 at the 
corner point (Xj = 30, X2 = 40) and yields a profit o f  $410.

18.4 Computer Solution to a Linear Programming Problem
As m entioned earlier, it is not possible to solve any linear programming problem graphically that 
has more than two variables. Fortunately, many linear programming software packages are avail­
able for larger problems. This section demonstrates how to interpret the output o f PO M  for 
Windows software. POM  for Windows, as well as many other com mercial LP software, operates 
by using an algebraic technique known as the sim plex algorithm .

The sim plex m ethod systematically examines corner points o f the feasible region, always search­
ing for the corner point that yields a better value for the objective function. It not only provides 
the optimal solution to any LP problem, but also provides information in the form o f  shadow 
prices and sensitivity analysis that may be very valuable to managers in their decision-making 
process. One o f the early steps o f die simplex m ethod is the conversion o f inequality constraints 
into equalities. It does this by adding a slack variable to the left-hand side o f  each less than or 
equal to (<) constraint, and subtracting a slack (or surplus) variable from  the left-hand side o f
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each greater than or equal to (>) constraint. Slack and surplus variables represent the difference 
between the right-hand and left-hand sides o f constraints. After this conversion, the constraints 
o f the Dixon Furniture problem would be

Xj + 3X2 + Sj =240 (budget constramt)

X j+  X2 + S2 =100  (floor space constraint)

X 2 + S3 = 60 (chair demand constraint)

For a resource constraint, such as the budget constraint in the Dixon Furniture problem, the 
slack variable (S^) represents the unused portion o f that resource (that is, budget). The slack 
variable for the floor space constraint $2 represents unused floor space, and the slack for the third 
constraint S3 is the unsatisfied portion o f chair demand.

Exhibit 18-5 shows the solution to the Dixon Furniture problem. This is only one o f several out­
puts you can obtain from POM  for Windows for linear programming problems. If  the problem 
has two variables, the graphical solution is also available (Exhibit 18-6). The optimal solution in 
Exhibit 18-5 indicates that slack variables Sj and $2 are both zero. This means that both budget 
and floor space resources will be used to the fuDest extent if  the optimal solution is implement­
ed, that is, if 30 tables and 40 chairs are purchased. Slack variable S3 = 20 indicates that the chair 
demand will not be fully satisfied.

Exhibit 18-5 POM  for Windows Solution o f Dixon Furniture Problem
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Exhibit 18-6 POM for Windows Graphical Solution of Dixon Furniture Problem

Dixon Fumiture^mJ}^ OM«7X1*5X2 
r  «<1*3<2<-240 ! 
P»<U1X2<-100

i t e r .... 0

1 ^ " ““

X1

Shadow Prices

Output shown in Exhibit 18-5 also leads to the im portant subject o f shadow prices. Shadow 
prices are indicated as dual values in the computer output. Shadow  price (or dual value) repre­
sents the change in the objective function value (that is, profit for Dixon Furniture) for one unit 
increase in the right-hand side o f a constraint. For example, how m uch should Dixon Furniture 
be wUling to pay to obtain an additional unit o f each resource (that is, increase the number on 
the right-hand side o f each constraint by one)? Is renting one m ore square foot o f floor space 
worth $1 or $5 or 25 cents to Dixon? WiU an extra dollar added to the budget increase profit by 
m ore than $1, or will it not be worthwhile to seek additional funding for the sale? Will an adver­
tising campaign to increase the demand for chairs be a worthwhile effort?

Exhibit 18-5 shows that each additional unit o f the first resource (that is, budget dollars) will 
increase Dixon’s overall profit by $1.50. This shadow price is valuable inform ation for manage­
m ent. Furthermore, each additional square foot o f  display area (above the 100 square feet cur­
rently fuUy used) would increase the current $410 profit by $0.50. There is clearly no value to an 
increase in chair demand. Increasing the demand for chairs from  60 to 61 will not increase prof­
it at all; this is indicated by a zero shadow price. This is so because the optimal solution does not 
recommend stocking enough chairs to satisfy the chair demand for 60 chairs; there is no point in 
increasing a demand we are not currently meeting. Slack variable = 20 indicates that the opti­
mal plan is 20 units short o f  satisfying the chair demand. A shadow price will always be zero if  its 
constraint’s corresponding slack variable is not zero.

Sensitivity Analysis

Shadow pricing is actually one form o f sensitivity analysis, that is, the study o f how sensitive the 
optimal solution would be to errors or changes in inputs to the LP problem. For example, if  the 
store manager at Dixon Furniture had been off by 10 percent in setting the net profit per table at
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$7, would that drastically alter the decision to order 30 tables and 40 chairs? W hat would be the 
impact o f a budget o f $265 instead o f $240?

Exhibit 18-5 has information available to help a decision maker know whether a solution is rel­
atively insensitive to reasonable changes in one or more o f  the parameters o f the problem. First, 
consider changes to the right-hand side o f a constraint. In doing so, we assume changes are made 
in only one constraint at a time; the other two remain fixed at their original values. Lower bound 
and upper bound values tell us over what range o f right-hand side values the shadow prices 
(dual values) for that constraint will remain valid. In the Dixon example, the $1.50 shadow price 
for the budget constraint will apply even if  the current budget o f $240 drops as low as $200 or 
increases as high as $260.

This concept that the right-hand side range limits the shadow price is im portant in sensitivity 
analysis. Suppose Dixon Furniture could obtain additional funding at a cost less than the shad­
ow price. The question o f how much to obtain is answered by the upper bound, that is, secure 
$20 more than the original value $240.

Now let us look at changes in one o f the objective function coefficients (unit profits for chairs 
and tables in the Dixon problem). Sensitivity analysis provides, for each decision variable in the 
solution, the range of objective function coefficients over which the answer will be the same. For 
example, the net profit o f $7 per table (Xj) in the objective function could range from $6.67 to 
$10.00 without the optimal solution o f Xj = 30, =  40 changing. O f course, if  a profit coeffi­
cient changed at all, the total profit o f $410 would change, even if the optimal quantities o f X̂  
and do not.

18.5 Formulating Linear Programming Models
The purpose o f this section is to show how a large number o f real-life problems can be tackled 
using LP. We do this by presenting appUcations in the areas o f ingredient blending, transporta­
tion/shipping, employee scheduling, labor planning, and media planning. Although some of 
these problems are relatively small numerically, the principles developed here are definitely 
applicable to larger problems.

Ingredient Blending Applications: The Diet Problem
The diet problem , one of the earliest applications o f linear programming, was originally used by 
hospitals to determine the m ost economical diet for patients. Known in agricultural applications 
as the feed m ix problem , the diet problem involves specifying a food or feed ingredient com bi­
nation that satisfies stated nutritional requirements at a m inimum cost level.

The Whole Food Nutrition Center uses three bulk grains to blend a natural cereal that sells by the 
pound. The store advertises that each 2-ounce serving o f  the cereal, when taken with one-half 
cup of whole milk, meets an average adult’s m inimum daily requirement for protein, riboflavin.
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phosphorus, and magnesium. The cost o f  each bulk grain and the protein, riboflavin, phospho­
rus, and magnesiimi units per pound o f each are shown in Exhibit 18-7.

Exhibit 18-7 W hole Food’s Natural Cereal Requirements

Grain C ost per Protein Riboflavin Phosphorus Magnesium
Pound (Units/Ib) (Units/lb) (Units/lb) (Units/lb)

A 33<t 22 16 8 5

B 47<t 28 14 7 0

C 38« 21 25 9 6

The m inimum  adult daily requirement (called the U.S. Recommended Daily Allowance, or 
USRDA) for protein is 3 units; for riboflavin, 2 units; for phosphorus, 1 unit; and for m agnesium,
0.425 units. Whole Food wants to select the blend o f grains that will meet the USRDA at a m in­
imum cost.

Let

= pounds o f grain A in one 2-ounce serving o f cereal 

Xg =  pounds o f grain B in one 2-ounce serving o f cereal 

X(̂  = pounds o f grain C in one 2-ounce serving o f cereal 

Objective function:

Minimize total cost o f mixing a 2-ounce serving = $0.33X^ -t- $0.47Xg + $0.38X(, 

Constraints:

22X^ 4- 28Xg -I- 2 1X(. > 3 (protein units)

16X^ -I- 14Xg -h 25X^ > 2 (riboflavin units)

8X^ -I- 7Xg + 9X(- > 1 (phosphorus units)

5X^ + OXg -I- 6X(. > 0.425 (magnesium units)

X^ + Xg + Xc = 1/8 (total m ix is 2 ounces or 1/8 pound)

X ^ ,X b ,X c > 0

The solution to this problem requires mixing together 0.025 pounds o f grain A, 0.050 pounds of 
grain B, and 0.050 pounds o f grain C. Another way o f stating the solution is in terms o f the pro­
portion o f the 2-ounce serving o f each grain, namely, 2/5 ounces o f  grain A, 4/5 ounces o f grain 
B, and 4/5 ounces o f grain C in each serving. The cost per serving is $0.05075, a little over $0.05 
per serving.
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Transportation Applications: The Shipping Problem
The transportation  or shipping problem  involves determining the amount o f goods or items to 
be transported from a number o f  origins to a number o f destinations. The objective is usually to 
minimize total shipping costs or distances. Constraints in this type o f problem deal widi capaci­
ties at each origin and requirements at each destination. The transportation problem is a specif­
ic case o f  linear programming.

The Top Speed Bicycle Company markets a Une o f 10-speed bicycles nationwide. The firm has 
warehouses in two cities, New Orleans and Omaha. Its three retail outlets are located near the 
large market areas o f New York, Chicago, and Los Angeles.

The sales requirements for the next year at the New York store are 10,000 bicycles, at the Chicago 
store 8,000 bicycles, and at the Los Angeles store 15,000 bicycles. The capacity at each warehouse 
is limited. New Orleans can store and ship 20,000 bicycles, while the Omaha site can warehouse 
15,000 bicycles per year.

The cost o f shipping one bicycle from each warehouse to each retail outlet differs, and these unit 
shipping costs are the following:

From New York Chicago Los Angeles
New Odeans $2 $3 $5

The company wants to determine a shipping schedule that will minimize its total annual trans­
portation costs.

To formulate this problem using LP, we employ the concept o f double-subscripted variables. For 
example, we can let = number o f bicycles shipped from New Orleans to New York. Let the 
first subscript represent the origin (warehouse) and the second subscript the destination (retail 
oudet). Thus, in general, X- refers to the number o f bicycles shipped from origin i to destination 
j. We could instead denote Xg as the variable for origin 2 to destination 3, but you will find the 
double subscripts more descriptive and easier to use. So we also let

X j2 = number o f bicycles shipped from New Orleans to Chicago

X j3 = number o f bicycles shipped from  New Orleans to Los Angeles

X 2J = number o f  bicycles shipped from Omaha to New York

X22 = number o f  bicycles shipped firom Omaha to Chicago

X 23 = number o f bicycles shipped from Omaha to Los Angeles

The objective function and constraints then become

Minimize total shipping costs = 2X̂  ̂+ iX^^ + 5X̂  ̂+ 3X 1̂ + 1X^2 + 4X 3̂
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Subject to:

X j i  +  X 21 = 10,000 (New York demand)

X 12 +  X22 = 8,000 (Chicago demand)

X i3 + X 23 =  15,000 (Los Angeles demand)

X j i  + X j 2 + X j3 < 20,000 (New Orleans warehouse supply)

X 21 +  X22 + X 23 < 15,000 (Omaha warehouse supply)

W hy are transportation problems a special class o f linear programming problems? The answer is 
that every coefficient in front o f a variable in the constraint equations is always equal to 1. This 
special trait is also seen in another special category o f LP problems, the assignment problem.

The computer-generated solution to Top Speed’s problem is shovra here. The total shipping cost 
is $9,600.

To

From New York Chicago Los Angeles

New Orleans 10,000 0 8,000

Omaha 0 8,000 7,000

Employee Scheduling Applications: An Assignment Problem

Assignm ent problem s involve determining the m ost efficient assignment o f  people to jobs, 
machines to tasks, police cars to city sectors, salespeople to territories, and so on. The objective 
might be to minimize travel times or costs, or to maximize assignment effectiveness. Assignment 
problems are unique because they not only have a coefficient o f 1 associated v«th each variable 
in the LP constraints, but also because the right-hand side o f each constraint is always equal to 1. 
The use o f LP in solving this type o f problem yields solutions o f  either 0 or 1 for each variable in 
the formulation. The following is an example situation.

The law firm o f  Ivan and Ivan maintains a large staff o f  young attorneys who hold the title o f 
junior partner. Ivan, concerned wdth the effective utilization o f his manpower resources, seeks 
some objective means o f making lawyer-to-cUent assignments. O n March 1, four new chents 
seeking legal assistance come to Ivan. Although the current staff is overloaded, Ivan would like to 
accommodate the new clients. He reviews current case loads and identifies four junior partners 
who, although busy, could possibly be assigned to the cases. Each young lawyer can handle at 
m ost one new chent. Furthermore, each lawyer differs in skills and specialty interests.

Seeking to maximize the overall effectiveness o f  the new client assignments, Ivan draws up the 
following table in which he rates the estimated effectiveness (on a l- to -9  scale) o f  each lawyer on 
each new case.
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Client’s Case

Lawyer Divorce Corporate Merger Embezzlement Insider Trading

Adams 6 2 8 5

Brooks 9 3 5 8

Carter 4 8 3 4

Darwin 6 7 6 4

To solve using LP, we again employ double-scripted variables.

Let X -j= { I if  attorney i is assigned to case ;
0 otherwise}

Where i=  1,2 ,  3 ,4  stands for Adams, Brooks, Carter, and Darwin, respectively

= 1, 2, 3, 4 stands for divorce, merger, embezzlement, and insider trading, respectively 

The LP formulation follows.

Maximize effectiveness = 6X ,[ + 2 X jj + 8X j3 + 5Xj^

+  9X2, +  3X22 +  5X23 +  8X24 

+ 4 X 3, +  8X32 +  3X33 +  4X3,

+  6X4, +  7X42 +  6X43 +  4X ^

Subject to:

X „  + X 2, + X 31 + X „  = 1 (divorce case)

X 12 + X 22 + X 32 + X 42 = 1 (merger)

X i3 + X 23 + X 33 + X 43 == 1 (embezzlement)

X i4 + X 24 + X 34 + X 44 = 1 (insider trading)

X ji + X j2 + X [3 + X (4 = 1 (cases assigned to Adams)

X 2, + X 22 + X 23 + X 24 = 1 (cases assigned to Brooks)

■̂ 31 + ^32 + ^33 + - 3̂4 = 1 (cases assigned to Carter)

X 41 + X 42 + X 43 + X 44 = 1 (cases assigned to Darwin)

The law firm’s problem is solved with a total effectiveness rating o f 30 by letting X j3 = 1, X 24 = 1, 
X 32 = 1, and X 41 = L All other variables are therefore equal to 0.
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Labor Planning
Labor planning problem s address staffing needs over a specific tim e period. They are especially 
useful when managers have some flexibility in assigning workers to jobs that require overlapping 
or interchangeable talents. Large banks frequently use LP to tackle their labor scheduling.

Arlington Bank o f  Commerce and Industry is a busy bank that has requirements for between 10 
and 18 tellers depending on the tim e o f  day The lunch time, fi-om noon to 2 P.M. is usually heav­
iest. Exhibit 18-8 indicates the workers needed at various hours that the bank is open.

The bank now employs 12 full-tim e tellers, but many people are on its roster as available part- 
tim e employees. A part-tim e employee m ust put in exactiy four hours per day, but can start any­
tim e between 9 a.m. and 1 p.m. Part-tim ers are a fairly inexpensive labor pool because no 
retirement or lunch benefits are provided to them. Full-timers, on the other hand, work from 9 
A.M. to 5 P.M. but are allowed one hour for lunch. (H alf the full-timers eat at 11 a.m., the other 
half at noon.) Full-timers thus provide 35 hours per week o f  productive labor time.

By corporate policy, the bank limits part-tim e hours to a maxim um  o f 50 percent o f the day’s 
total requirement.

Part-timers earn $4 per hour (or $16 per day) on average, while full-timers earn $50 per day in 
salary and benefits on average. The bank would like to  set a schedule that would minimize its 
total labor cost. It will release one or m ore o f  its full-tim e tellers if  it is profitable to do so.

Exhibit 18-8 Arlington Bank Com m erce and Industry 

Tim e Period Number o f Tellers Required

9 A.M.-10 A.M.

10A.M.-11 A.M.

11 A.M.-Noon 

Noon-1 P.M.

1 P.M.-2 P.M.

2 P.M.-3 P.M.

3 P.M.^ P.M.

4 P.M.-5 P.M.

We can let

F = number o f  fiiU-time tellers

P j = number o f  part-timers starting at 9 A.M. (leaving at 1 p.m.)

P2 =  number o f  part-timers starting at 10 a.m. (leaving at 2 p.m.)

P3 =  number o f part-timers starting at 11 a.m. (leaving at 3 P.M.)
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= number of part-timers starting at noon (leaving at 4 p.m.)

Pj = number of part-timers starting at 1 p.m. (leaving at 5 p.m.)

Objective function:

Minimize total daily labor cost =  $50F + $16(Pi + ?2 + P̂  + P  ̂+ P )̂

Constraints: For each hour, the available teller-hours must be at least equal to the required teller- 
hours.

F + P̂  > 10 (9 A.M. to 10 A.M. needs)

F + P^+P^ > 12 (10 A.M. to 11 A.M. needs)

V2F  + P^+P2 + P̂  > 1 4 ( 1 1  A.M. to noon needs)

'hP -I- P j + ?2  + P3 + P4 > 1 6  (noon to 1 p.m. needs)

F  + P2 + P3 -I- P4 + P5 > 18 (1 P.M. to 2 P.M. needs)

F -I- P3 + P4 -I- P5 > 17 (2 P.M. to 3 P.M. needs)

F + P̂  + P^>15 {3 P.M. to 4 P.M. needs)

F  + P5 > 10 (4 P.M. to 5 P.M. needs)

Only 12 full-time tellers are available, so

F<12

Part-time worker hours cannot exceed 50 percent o f total hours required each day, which is the 
sum o f the tellers needed each hour.

4 (P j -I- P2 -t- P3 + P4 -I- P 5) < 0 .50(10 + 12 -I- 14 - H 6 + 18 + 17 -I- 15 -h 10)

4 P j + 4P2 -t- 4P3 -I- 4P4 -t- 4P5 < 0.50(112)

P,P^,P2,PyP^,P^>0

There are two alternative optimal schedules that Arlington Bank can follow. The first is to 
employ only 10 full-time teOers {F = 10) and to start two part-timers at 10 a.m. (P2 = 2), seven 
part-timers at 11 a.m. (P3 = 7), and five part-timers at noon (P4 = 5). No part-timers would 
begin at 9 A.M. or 1 p.m.

The second solution also employs 10 fiall-time tellers, but starts six part-timers at 9 a.m. (P j = 6 ), 
one part-timer at 10 a.m. (P̂  = 1), two part-timers at 11 a.m. and noon (P3 = 2 and P4 = 2 ), and 
three part-timers at 1 P.M. (P5 = 3). The cost o f either o f these two pohcies is $724 per day.
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Marketing Applications: Media Selection
Linear programming models have been used in the advertising field as a decision aid in selecting 
an effective media mix. Sometimes the technique is employed in allocating a fixed or limited 
budget across various media, which might include radio or television commercials, nev^rspaper 
ads, direct mailings, magazine ads, and so on. In other applications, the objective is taken to 
be the m aximization o f audience exposure. Restrictions on the allowable media m ix might 
arise through contract requirements, limited media availability, or company policy. An example 

follows.

The Win Big Gambling Club promotes gambling junkets from a large Midwestern city to casinos 
in the Bahamas. The club has budgeted up to $8,000 per week for local advertising, the m oney to 
be allocated among four prom otional media: TV  spots, newspaper ads, and two types o f radio 
advertisements. W in Big’s goal is to reach the largest possible high-potential audience through 
the various media. The following table presents the number o f potential gamblers reached by 
making use o f an advertisement in each o f the four media. It also provides figures regarding the 
cost per advertisement placed, and the m aximum number o f ads that can be purchased per week.

M edium Audience Cost per Ad M axim um
Reached per Ad Ads per Week

TV spot (1 minute) 5,000 $800 12

Daily newspaper (full-page ad) 8,500 $925 5

Radio spot {'h minute, prime time) 2,400 $290 25

Radio spot (1 minute, afternoon) 2,800 $380 20

W in Big’s contractual arrangements require that at least five radio spots be placed each week. To 
ensure a broad-scoped prom otional campaign, management also insists that no more than 
$1,800 be spent on all radio advertising every week.

The problem can now be stated mathematically as follows. Let

X j = number o f 1-minute T V  spots taken each week

= number of fiill-page daily newspaper ads taken each week

X j  = number of 30-second prim e-tim e radio spots taken each week

X 4 =  number of 1-minute afternoon radio spots taken each week

Objective function:

Maximize audience coverage = 5 ,000X j + 8 ,500X 2 2 ,400X 3 2 ,800X 4

426 SERVICE MANAGEMENT



X 2 < 5 (maximum newspaper ads per week)

X 3 < 25 (maximum 30-second radio spots per week)

X 4 < 20 (maximum one-m inute radio spots per week)

8OOX1 + 925X 2 + 290X 3 + 38OX4 < 8,000  (weekly advertising budget)

X 3 + X 4 > 5 (minim um  radio spots contracted)

290X 3 38OX4 < 1,800 (maximum $ spent on radio)

The solution to this LP formulation, using our microcomputer software package, was found to be

X , = 1.9 T V  spots

X 2 = 5 newspaper ads

X 3 = 6.2 30-second radio spots

X 4 = 0 1-minute radio spots

This produces an audience exposure o f 67,240 contacts. Because X j and X 3 are fractional, Win 
Big would probably round them to 2 and 6 , respectively. Problems that demand all-integer solu­
tions are discussed in detail in m ost management science textbooks.

18.6 Goal Programming
In today’s business environment, profit maximization or cost minimization are not always the 
only objectives that a service organization sets forth. Often, maximizing total profit is just one of 
several goals, including such contradictory objectives as maximizing market share, maintaining 
full employment, providing quality ecologic management, minimizing noise level in the neigh­
borhood, and meeting numerous other noneconomic goals.

Linear programming has the shortcoming that its objective function is measured in one dimen­
sion only. It is not possible for linear programming to have multiple goals unless they are all 
measured in the same units (such as dollars), a highly unusual situation. An im portant technique 
that has been developed to supplement linear programming is called goal program m ing.

In typical decision-making situations, the goals set by management can be achieved only at the 
expense o f other goals. It is necessary to establish a hierarchy o f importance among these goals 
so that lower-priority goals are tackled only after higher-priority ones are satisfied. Because it is 
not always possible to achieve every goal to the extent the decision maker desires, goal program­
ming attempts to reach a satisfactory level o f multiple objectives. This, o f course, differs from lin­
ear programming, which tries to find the best possible outcome for a single objective.

Subject to:

Xj < 12 (maximum TV spots per week)

Chapter 18 Linear and Goal Programming Applications for Services 4 2 7



How, specifically, does goal programming differ from linear programming? The objective func­
tion is the main difference. Instead o f  trying to maximize or minimize the objective function 
directly, vnth goal programming we try to minimize deviations between set goals and what we 
can actually achieve v^thin the given constraints. In the LP simplex approach, such deviations 
are called slack variables, and they are used only as dummy variables. In goal programming, these 
slack terms are either positive or negative, and not only are they real variables, but they are also 
the only terms in the objective function. The objective is to minimize these deviational variables.

Once the goal programming model is formulated, the computational algorithm is almost the 
same as for an LP problem solved by the simplex method.

Goal Programming Example: Dixon Furniture Revisited
To illustrate the form ulation o f a GP problem, let’s look back at the Dixon Furniture Store case, 
presented earlier in this chapter as an LP problem. That form ulation, you recall, was

M aximize net profit = $7 X j + SSX j

Subject to:

4X j + 3X 2 < 240 ($ o f budget constraint)

2X 2 + 1X2 < 100 (space constraint)

X2 < 60 (chair demand constraint)

X p  X 2 > 0

where

X j = number o f tables ordered 

X 2 = number o f chairs ordered 

We saw that if  Dixon management had a single goal, say profit, linear programming could be 
used to find the optimal solution. But let’s assume that the store is breaking in a whole new staff 
o f sales clerks on the Labor Day weekend and feels that maximizing profit is not a realistic goal. 
The store manager sets a profit level, which would be satisfactory during the training period, o f 
$380. We now have a goal programming problem in which we want to find the m ix o f  tables and 
chairs that achieves the goal as closely as possible, given the budgetary and space constraints. This 
simple case will provide a good starting point for handling m ore complicated goal programs.
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di = the underachievement o f the profit target 

1̂ = the overachievement o f the profit target 

Now we can state the Dixon Furniture problem as a single-goal programming model.

Minimize under- or overachievement o f target profit =  d~ + d*

Subject to;

7X| + 5X 2 + -  d* -  380 (profit goal constraint)

4X, + 3X 2 < 240 (budget constraint)

2X j + 1X 2 < 100 (space constraint)

X2 S  60 (chair demand constraint)

X j,X 2 , d ;  , <  > 0

Note that the first constraint states that the profit made, $7X j + $5X 2, plus any underachieve­
ment o f profit minus any overachievement o f profit has to equal the target o f $380. For example, 
if X , = 10 tables and X 2 = 60 chairs, then $370 profit has been made. This misses the $380 target 
by $10, so must be equal to 10. Since the profit goal was underachieved, Dixon did not 
overachieve and d l  will clearly be equal to 0. This problem is now ready for solution by a goal 
programming algorithm.

If  the target profit o f $380 is exactly achieved, we see that both d*  and d~ are equal to zero. The 
objective function will be minimized at 0. I f  Dixon’s manager was only concerned with under­
achievement o f the target goal, how would the objective function change? It would be

M inimize underachievement = d^

This is also a reasonable goal since the store would probably not be upset with an overachieve­
ment of its profit target.

In general, after all goals and constraints are identified in a problem, management should ana­
lyze each goal to see if  under- or overachievement o f that goal is an acceptable situation. I f  over­
achievement is acceptable, the appropriate variable can be elim inated from the objective 
function. I f  underachievement is okay, the d' variable should be dropped. I f  management seeks 
to attain a goal exactly, both d~ and must appear in the objective function.

An Extension to Equally Important Multiple Goals
Now look at the situation in which Dixon’s manager wants to achieve several goals, each equal in 
priority.

We first define two deviational variables:
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Goal 1: To produce as m uch profit above $380 as possible during Labor Day sale

Goal 2: To ftilly utilize the available budget o f $240

Goal 3: To avoid using m ore than the allotted floor space

Goal 4: To avoid overstocking chairs

The deviational variables can be defined as follows;

= underachievement o f the profit target

= overachievement o f the profit target

<̂ 2 = underspending o f the allotted budget (underutilization)

d* = overspending o f the allotted budget (overutilization)

^3 =  underuse o f the floor space allotted (underutilization)

= overuse o f the floor space allotted (overutilization)

<̂ 4 = underachievement o f  the chair goal

rfj = overachievement o f the chair goal

Dixon is unconcerned about whether there is overachievement o f the profit goal, overspending 
o f the allotted budget, underuse o f the floor space, or whether less than 60 chairs are ordered; 
hence, d * , d * , d ~, and d~ may be omitted from  the objective function. The new objective func­
tion and constraints are

M inimize total deviation = d̂  + d~ + d *  + d*

Subject to:

7X j + 5X 2 + <̂ i~ -  = 380 (profit constraint)

4 X j + 3X 2 + d^ -  d *  = 240 (budget constraint)

2X j + 1X 2 + = 100 (space constraint)

X 2 + ^4 -  <̂ 4 =  60 (chair constraint)

All X j, d; variables > 0

The setup and solution o f  this goal programming problem is shown in Exhibit 18-9 and sensi­

tivity analysis output is given in Exhibit 18-10. According to the optim al solution 15 tables and 

60 chairs will be stocked. This solution will help Dixon Furniture exceed the m inimum  profit 

goal by d l  = $25, and achieve an underutilization o f floor space o f d^ -  10 square feet. The

other two goals will be achieved exactly ( rfj = ^2 =  <̂ 4 = <̂ 4 = 0 )-
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Exhibit 18-9 Setup and Solution o f  Dixon Furniture 
Multiple Goals Problem  by PO M  for Windows

Exhibit 18-10 Sensitivity Analysis Output for Dixon Furniture 
Multiple Goals Problem from  POM  for Windows
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Ranking goals— In m ost goal programming problems, one goal will be m ore im portant than 
another, which in turn will be m ore im portant than a third. The idea is that goals can be ranked 
with respect to their importance in management’s eyes. Lower-order goals are considered only 
after higher-order goals are met. Priorities (Pjs) are assigned to each deviational variable— with 
the ranking that P j is die m ost im portant goal, the next im portant, then Py  and so on.

Say Dixon Furniture sets the priorities shown in the accompanying table.

Goal Priority
Reach a profit as much above $380 as possible Pj

Fully use budget available P2

Avoid using more space than available P3

Ordering less than 60 chairs P4

This means, in effect, that the priority o f meeting the profit goal (P j)  is infinitely m ore im por­
tant than the budget goal {Pj), which is, in turn, infinitely m ore unportant than the space goal 
(P3), which is infinitely m ore im portant than ordering no m ore than 60 chairs (P4).

W ith ranking o f goals considered, the new objective fim ction becomes

Minimize total deviation = P d̂~ + + P^d* + P^d^

The constraints remain identical to the previous ones.

18.7 Summary
Linear programming has proven to be a popular tool that can handle a v«de variety o f service 
operations management problems. Although a graphical method can be used to actually solve 
small problems, m ost organizations have access to LP software that runs on either m icrocom ­
puters or larger systems and uses a solution procedure known as the sim plex algorithm . LP not 
only finds optimal solutions to problems that can be formulated mathematically, but it also pro­
vides valuable management inform ation in the form  o f  shadow pricing and sensitivity analysis.

In this chapter we saw how to formulate LP problems with marketing, shipping, labor schedul­
ing, assignment, ingredient blending, and retail ordering apphcations. Many o f  the problems at 
the end o f the chapter involve extending the skills you have developed so far and tackling yet 
more complex service problems.

The final section introduced an extension o f LP known as goal programming. GP helps the 
service manager who is faced vnth multiple goals. It tries to satisfy goals in priority order rather 
than maximize or m innnize a single objective. The sim plex method o f  LP can be manipulated to 
also solve goal programming problems, but special software is available specifically for the GP 
technique.
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19
SERVICE INVENTORY SYSTEMS

19.1 Introduction
To date, operations managers, both practitioners and academicians, have focused on developing 
the theory and planning o f inventory control systems for manufacturing operations. This chap­
ter extends this theory to the area o f service inventory management.

If  a service is a deed, performance, or effort, as some writers have defined it, why should we be 
concerned with inventory problems? There are several reasons for giving considerable consider­
ation to inventories in service businesses.

First, practically all services use some sort o f input materials that are kept in inventory Second, 
many services supply an output product in addition to some sort o f performance. Third, ade­
quate service levels usually mean that performance o f service cannot be permitted to be delayed 
for lack o f materials or related products.

Input inventory for services is required for matching service to demand. It is also an operating 
cost o f the system, as in manufacturing. However, the cost o f running out o f inventory is usual­
ly much higher for services because o f  customer expectations o f prompt service. In manufactur­
ing, inventories separate production from customers. In contrast, in services, input materials in 
inventory are used on customers, provided for customers during the performance of the service, 
or used up to generate the service.

Many services fall in a classification called the knowledge industry. These services usually pro­
vide stored rather than oral information. The storage device (book, disk, tape, or report) that 
contains the information is the unit that is sold. The service is embedded in a low-value con­
tainer that may be stored. Other services, such as retail, wholesale, and restaurants, must usually 
retain some output goods in inventory. Exhibit 19-1 shows examples o f input materials and out­
put goods for services.
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Exhibit 19-1 Input Materials and Output Goods in Services

Type o f Service Input M aterials 
(W hat Is Processed)

O utput Goods 
(W hat Is Sold)

Consumer goods, repair parts Consumer goods, repair parts

Restaurant Raw food, cooked food, beverages Prepared food, beverages

PubUsher Paper, ink Books, magazines, newspapers

Bank Currency, gold Currency, gold, coins, legal 
documents

Consulting and advisory Forms, paper, ink or ribbons Reports

Legal firm Forms, paper Legal documents, reports

Airline, bus, rail line Gasoline or oil, food and 
beverages, tickets

Tickets, food and beverages

Movie theater Tickets, snack foods Tickets, food

Real estate Forms, real estate Legal documents, reports, 
real estate

19.2 Characteristics of Service Inventories 

Input and Output Materials
M anufacturing is concerned with changing the form  o f  input materials. In many services, how­
ever, the form  o f input materials remains unchanged. Retailing and wholesaling, for example, 
usually involve no change in the form  o f goods. Real estate services usually accept property as the 
owner supphes it to sell. Even restaurants serve some foods in exactly the form  in which they buy 
them. Banks, o f course, deal in currency, so that input and output are identical.

In services, input materials are often a trivial cost o f  doing business. That is, many services use 
only blank paper or forms as process input m aterials. Inventories o f these are usually a small cost 
o f operations.

Output materials may be used on the custom er direcdy, as in the cases o f  proprietary cosmetics, 
surgical thread, anesthetics, and prepared food. The custom er cannot store such output m ateri­
als for use at such tim e as she needs them  again. In manufacturing, the custom er can always store 
the goods he needs and continue uninterrupted production. I f  the service supplier runs out of 
raw materials, however, the service cannot be performed and customers may be lost.
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Perishability
Style goods o f retailers, input and output food items o f  restaurants, and newspapers are exam­
ples o f perishable inventory items o f  services. Exhibit 19-2 shows examples o f input and output 
goods with different degrees o f perishability.

Exhibit 19-2 Perishables in Service Inventories 

Life o f Items Items

Very short Certain transplant organs, tickets for same-day event

Short Fresh fruit, certain transplant organs, retail items for a commemorative occasion

Medium Certain retail goods, hospital drugs, seasonal style goods in retailing, credit cards

Long Postage stamps, books, certain retail and wholesale goods

Sometimes an item in input inventory may have a long life, while the same item in output inven­
tory may have a short life. For example, newspapers keep files on notable living people. Such data 
are kept for long periods. However, when data from the files are used in a newspaper article, the 
resale output item (newspaper) has a short inventory life. Conversely, the input information rep­
resented by actors playing in a movie is short, but the finished film has a very long inventory Hfe.

These examples o f perishability are indications that in services the inventory problem varies 
tremendously and is often quite different from that o f manufacturing. In many services, the 
amount o f inventory purchased is heavily weighted by perishability factors. This impUes that the 
cost o f holding perishable items beyond a certain period is high.

Lumpiness of Input Materials
Lumpiness refers to the need to buy in quantities, or “lumps,” because of the nature of the input 
materials, the lead tim e, and the difficulty or high cost o f obtaining small shipments from ven­
dors. It is common in services to have a low-degree o f lumpiness and a smoother flow of input 
materials than in manufacturing. Many small services simply pick up input materials locally as 
needed. Exhibit 19-3 gives examples o f materials for various levels o f lumpiness. This aspect o f 
services means that holding costs for input inventory tend to be negligible.

Lumpiness

Smooth

Minor lumpiness

Exhibit 19-3 Lumpiness o f Input Materials in Services 

Examples

Provision of gas for cooking/heating applications by gas service firms 

Office supplies, paint, food supplies, and other locally avaOable items 

Office forms, mail order supplies, textile materials, or lumber cut to order 

Office forms, clothing, cosmetics, and chemicals requiring months of lead ti
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19.3 The Input Material Decision Problem
There is a close relationship between the timing o f inventory orders and the size o f an order. The 
greater the frequenq^ o f orders, the smaller is the order size.

There is also a decision to be made as to whether orders o f  variable size are to  be placed at regu­
lar intervals, whether constant-size orders will be placed at irregular intervals, or whether it is 
possible to place consistent-size orders at regular periods.

Because o f random variations in demand for services and in lead time for delivery o f input m ate­
rials, the two variables o f order size and tim ing o f purchases may be difficult to specify. The 
adverse effects o f errors in quantity or timing include excessive carrying costs, poor customer 
service, and excessive order processing or purchase costs.

The input m aterial decision problem must often take into account a series o f inventories through 
which materials move. Exhibit 19-4 shows that the service maintains its own inventory. For 
replenishment, the service calls on its vendor or supplier. The vendor calls on the factory ware­
house, which, in  turn, calls on m anufacturing for replenishment. I f  any link in the supply chain 
runs short, replenishment o f the service firm’s inventory may be additionally delayed. Such a sys­
tem, vwth information loops, has been simulated by distribution requirements planning models.

Exhibit 19-4 Storage Points for Alternative Channels for M aterials Supply

Inventory Inventory Inventory Inventory

19.4 Service Inventory Control Systems
Managers o f service operations can establish control systems for managing inventory. The first 
step in such a system is to classify inventory items by the ABC m ethod o f classification.

ABC analysis divides on-hand inventory into three classifications based on annual dollar vol­
ume. ABC analysis is an inventory application o f what is known as the Pareto principle. The 
Pareto principle states that there are a critical few and trivial many.i The idea is to focus 
resources on the critical few and not the trivial m any
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To determine annual dollar volume for ABC analysis, we measure the annual demand o f each 
inventory item times the cost per unit. Class A items are those on which the annual dollar volume 
is high. Such items may represent only approximately 15 percent o f total inventory items, but 
they represent 70 to 80 percent o f  the total inventory cost.

Class B items are those inventory items o f medium annual dollar volume. These items may rep­
resent approximately 30 percent o f the items and 15 percent o f the value. Those with low annu­
al dollar volume are class C, which may represent only 5 percent o f the annual dollar volume but 
approximately 55 percent o f the total items.

Graphically, the inventory o f many organizations would appear as presented in Exhibit 19-5. 

Exhibit 19-5 Graphic Presentation o f ABC Classification System

Percent of Inventory Items

19.5 Inventory Control Systems for Independent Demand 
Items
The inventory models discussed in this section are based on the assumption that demand for a 
service/service item is independent o f the demand for another service/service item. These servic­
es (or service items) are directly demanded by the customer, usually as a completed service (or 
service item ), which is also known as an end service or end item. For example, the demand for 
the services o f a dentist may be independent o f the demand for the services o f a heart surgeon. 
The demand at your drugstore for a USA Today newspaper may be independent o f the demand
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for a copy o f the PC World magazine. This section is concerned with the application o f classical 
inventory models and systems to an independent service demand situation. Section 19.7 discuss­
es models dealing with dependent service demand situations, where the demand for one service 
will depend on the demand for another. This means that the demand for this service is direcdy 
related to or derived from  the demand for other end services.

As services subject to independent demand are directly demanded by the customers, they are 
exposed to demand uncertainty and therefore need to be forecast. Hence, it becomes necessary 
to forecast the number o f  patients who will require the services o f a dentist, as well as the num ­
ber o f daily newspapers that are to be ordered by a newsstand.

An inventory control system has a set o f procedures that indicate the quantity o f material that 
should be added to inventory and the tim e to do so. Control systems for independent demand 
service inventory can be broadly divided into two classes: fixed quantity and fixed-period (that 
is, periodic) systems.

Fixed-Quantity Systems
A f ixed-quantity system, also known as a continuous review system, adds the same am ount to 
the inventory o f an item each tim e it is reordered. Orders are placed when the inventory on hand 
is reduced to an am ount known as the reorder point. Hence, it is event-triggered, with the event 
o f reaching a reorder point occurring any time, depending on the demand for the specific inven­
tory item. Each tim e the inventory balance is depleted by a sale, the am ount o f inventory on hand 
is compared with the reorder point. I f  the on-hand balance has dropped to this point, a new 
order (of a prespecified quantity) is placed. I f  not, no action is taken by the inventory system 
until the next sale (see Exhibit 19-6).

Exhibit 19-6 Inventory Level in a Fixed-Q uantity System

The advantage o f a fixed-quantity system is that sometimes a fixed order size is desirable, as in 
the case o f  quantity discounts being offered for an order that exceeds a certain size. This method 
is also appropriate when an order is constrained by certain physical limitations. For example, one 
may have to order by the truckload, and the capacity o f  a truck will define the size o f  the order.
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An additional advantage o f the fixed-quantity system is that it has lower safety stocks when com­
pared to a fixed-period system. This is because it has to guard against demand uncertainty only 
during the period between the placement o f a new order and the receipt o f that order.

Fixed-Period Systems
In a fixed-period system, the inventory level is checked at uniform time intervals. It is time- 
triggered, with the replenishment o f inventory occurring by the passage o f a given amount of 
time. Therefore, there is no tally o f  the on-hand balance o f an item when a withdrawal takes 
place. The stock on hand is counted only when the ordering date occurs. The quantity ordered is 
the amount necessary to bring the inventory level up to a prespecified target level. Exhibit 19-7 
illustrates this concept.

Exhibit 19-7 Inventory Level in a Fixed-Period System

The advantage o f the fixed-period system is that there is no physical count o f inventory items 
after an item is withdrawn— this occurs only when the time for the next review comes up. This 
procedure is also convenient administratively, especially if  inventory control is one o f several 
duties o f an employee.

This type o f inventory control system and the placement o f orders on a periodic basis are appro­
priate when vendors make routine (that is, at a fixed tim e interval) visits to customers to take 
fresh orders or when purchasers want to com bine orders to save ordering and transportation 
costs. (Therefore, they will have the same review period for similar inventory items.) Drugstores 
are an example for this type o f system where suppliers make periodic visits (for example, every 
week, every 2 weeks) to check on the level o f  items such as toothpaste, shampoo, conditioner, 
vitamins, pain killers, and so on. If  the inventory o f an item is below a certain predetermined 
level, an order will be placed in an amount to bring the level back up to a desired level.
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The disadvantage o f this system is that because there is no tally o f  inventory during the review 
period, there is the possibility o f a stockout during this tim e. This scenario is possible if  a large 
order draws the inventory level down to zero right after an order is placed. Therefore, a higher 
level o f safety stock (as compared to a fixed-quantity system) needs to be maintained to provide 
protection against stockout both during the review period and during the tim e required for a 
fresh order to come in.

19.6 Inventory Planning

Economic Order Quantity (EOQ) Model
Services may buy and store such items as printed forms, various office supphes, cosmetics (in 
beauty parlors), medical supplies, consumer goods (in retail and wholesale firms), food (in 
restaurants), and sporting goods (in resort shops). The service firm’s inventory control objective 
will be to minimize the cost o f input inventories.

We will develop a fixed-quantity model in which the econom ic order quantity is used to m ain­
tain an inventory o f business forms. Such forms may be purchased loose, in pads, or in cartons. 
We must specify the unit whenever calculations are made. In the example, assume that the forms 
com e in a box o f  24 pads.

The inventory cost system is made up o f  two components: holding costs and procurement costs. 
H olding costs are the costs o f  holding one box for one year.

These costs consist o f such items as rent for space, insurance, obsolescence, utihties, and oppor­
tunity cost o f m oney tied up in inventory (The tim e period is arbitrary and could be days, weeks, 
or months, for example.) Procurem ent costs are the costs involved in placing a single purchase 
order, receiving the goods, moving the goods to storage, and processing payment.

To develop the inventory m odel, let

Q = number o f units purchased at one time

D = demand (usage) rate for the printed forms for one year

LT = lead tim e, that is, the tim e between placing and receiving an order

ROP = reorder point

The first part o f the model is shown in Exhibit 19-8. An order o f size Q is used up at rate D. 
When the inventory reaches zero, a new order arrives. This is so because we placed an order when 
the inventory reached the ROP to allow for the lead tim e (LT) that it takes to obtain the goods. 
Assume that the usage occurs at a constant rate and the lead tim e is a fixed number o f  days or 
weeks.
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Exhibit 19-8 Inventory Usage Over Time

The second part o f the model shows the cost side. In selecting the order size, the larger the order 
that is placed, the larger is the average inventory for the year. Hence total inventory cost for a year 
is larger for a large order size Q than for a small order quantity. On the other hand, as Q is 
increased, fewer orders need to be placed during the year. Therefore, procurement costs decrease 
as the order size is increased.

Let

H = holding cost for one box o f forms for one year 

S = cost o f placing a single order

Then

Q/2 = average inventory (assuming constant demand)

D/Q = the number o f purchase cycles per year 

The total system cost TC is then

In Exhibit 19-9, the component costs and total c o s t ; 
occurs when the com ponent costs are equal.

(19.1)

e  sketched. The economic order size Q*
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As an example, suppose that the cost o f  placing an order for business forms is S =  $20, the cost 
o f holding one box in inventory for one year is H = $3.6 per year, and the demand for the forms 
is D = 36 boxes per year. Then,

l2x$20 
= V $3.1

$ 2 0 x 3 6

Exhibit 19-9 Cost Com ponents

If  it takes 2 m onths from the tim e that an order is placed until the forms arrive in the stock room, 
then the reorder level is

ROP = (m onthly demand X lead tim e) = 3 x 2  = 6  boxes (19.3)

As a safety precaution, a bu ffer stock o f  two or three extra boxes may be kept in reserve so that 
if  the shipment is delayed, a stockout may be avoided.

Perishable Goods Model

A simple example can illustrate a model for ordering perishable goods. Suppose that a student 
club has obtained rights to sell brochures for a high school football game. These brochures 
describe the players o f both teams, personalities o f  the school, and photos o f  interest. Some local 
advertising helps pay the publication cost.

The brochures sell for $3 and may be ordered from a local printer for a cost o f $1 each. The club 
faces the problem o f how many brochures to order from the printer because those that are not 
sold are worthless. The cost o f the unsold brochures m ust be deducted from the profits o f  those 
that are sold.
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■ Estimate alternative possible demands for the brochure.

■ Estimate a probability that each demand will occur.

■ Compute the conditional profit for stocking an am ount equal to each potential 
demand.

Exhibit 19.10 shows these data. To illustrate the computations, consider a demand o f 2,100 
brochures and an inventory o f  2,300 brochures. Then earn $2 X 2,100 but have an additional cost 
o f $1 on each o f the 200 unsold brochures. The net profit o f $4,000 is shown in the right column, 
second row.

As a start, the students

Exhibit 19-10 Conditional Profit for Different Com binations 
o f Demand and Order Quantity

Order Quantity

Alternative
Demands

Probability 2,000 2,100 2,200 2,300

2,000 0.10 $4,000 $3,900 $3,800 $3,700

2,100 0.30 $4,000 $4,200 $4,100 $4,000"

2,200 0.40 $4,000 $4,200 $4,400 $4,300

2,300 0.20 $4,000 $4,200 $4,400 $4,600

a [$2 X 2,100) -  [$1 X (2,300 -  2,100)] = $4,000

Exhibit 19-11 shows the computations o f expected values for each alternative amount to be 
ordered. The expected value (or profit) o f a particular order quantity is calculated by multiply­
ing each demand probability in Exhibit 19-10 by its respective conditional profit, and then sum­
ming over all possible levels o f demand. Exhibit 19-11 shows that ordering 2,200 brochures gives 
the highest expected profit, $4,225. Therefore, the club should order and, hopefully, sell 2,200 
copies.

Exhibit 19-11 Expected Values for Ordering Different Quantities

Order Quantity

Alternative 2,000 2,100 2,200 2,300
Demands

2,000 $ 400 $ 390 $ 380 $ 370

2,100 $ 1,200 $1,260 $1,230 $1,200

2,200 $1,600 $1,680 $1,760 $1,720

2,300 $ 800 $ 840 $ 880 $ 920

Expected profit $4,000 $4,170 $4,225 $4,210
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19.7 Requirements Planning for Dependent Demand
The demand for many services or service items may be classified as dependent demand, which 
requires a different type o f inventory control system than previously discussed. Service demand 
is considered dependent when it is directly related to or derived fi'om the demand for other serv­
ices (known as end services or end items). For example, in a restaurant where bread and vegeta­
bles are included in every meal ordered, the demand for bread and vegetables is dependent on the 
demand for meals.

The demand for meals may be forecasted. The demand for bread and vegetables is calculated or 
derived from the demand for meals. The meal is an end item. The bread and vegetables are com­
ponent items.

A b ill o f  m aterials (BO M ) may be created for end items or services, such as a meal, that lists the 
materials and quantity o f materials needed to provide the final service in the order they are need­
ed. Exhibit 19-12 shows a bill o f materials for Hard Rock Cafe’s H ickory BBQ  Bacon 
Cheeseburger.

Exhibit 19-12 BiU o f M aterials for B BQ  Bacon Cheeseburger

Decription Q uantity

Bun 1

Hamburger patty 8 oz.

Cheddar cheese 2 slices

Bacon 2 strips

BBQ onions 1/2 cup

Hickory BBQ sauce loz.

Burger set

Lettuce lleaf

Tomato 1 slice

Red onion 4 rings

Pickle 5oz.

French fries 5oz.

Seasoned salt Itsp.

11-inch plate 1
HRC flag 1

Source: Source: Jay Heizer and Barry Render. Operations Management, 10* Edition (Upper Saddle River. NJ, 
Prentice Hall, 2011), p. 172.
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Basically, a requirem ents planning system takes a schedule or forecast o f end items or services 
and, using the bill o f materials and bill o f labor, determines what component items or services 
are required and when they are required. It also specifies when an operation should be started or 
item purchased so that it will be completed or arrive when it is required. Thus, a requirements 
planning system is both an inventory control system (it decides when to order materials and how 
much to order) and a scheduling system (it decides when an operation should begin).

Requirements planning systems in manufacturing firms initially were called MRP for material 
requirements planning. As the name implies, these systems were used to plan for the availability 
o f materials as required to manufacture a product. Later, as the systems evolved to include the 
planning and control o f resources other than materials, such as labor hours, machine hours, 
tooling, and cash, they became known as M RP-II systems for manufacturing resource planning. 
Exhibit 19-13 defines some terms com mon to M RP systems. As you can see, many o f these terms 
can be used in services as well as manufacturing. The next section describes in more detail the 
use o f M RP-II systems in services.

Exhibit 19-13 Definitions o f Terms Used in an M RP Context

Aggregate Production Planning The planning function o f setting the overall level o f m an­
ufacturing output. Usually stated in broad terms (for example, product groupings and fami­
lies o f products), its main aim is to establish production rates that will achieve management’s 
objectives (for inventory levels, backlogs, work-force levels, and so on).

Bill o f  Labor (BOL) or B ill o f  Resources A statement o f the key resources required to pro­
duce an item or service. This can be used to predict the impact o f the service (or item) sched­
uled in the master service (or production) schedule.

Bill o f M aterial (BOM ) A hsting o f all the parts, components, and raw materials and the 
quantities required o f each that go into an end item or parent assembly.

Dependent Dem and The demand for an item or service when it is directly related to or 
derived from the demand for other items or services. Dependent demand is calculated firom 
the production plans for parent items.

End Item  An item sold as a completed item (that is, finished product) or repair part. Any 
item subject to a customer order or sales forecast is an end item.

End Service A service subject to customer orders or sales forecasts. Often, this is the service 
directly offered to the customer.

Independent Dem and The demand for an item or service when such demand is not relat­
ed to the demand for other items or services. Independent demand is generated directly by 
the customers and needs to be forecast.
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M RP (M aterial Requirem ents Planning) A set o f  techniques that uses bills o f  material, 
inventory data, and the master production schedule to calculate requirements for materials. It 
is used to efficiendy order and schedule the production o f dependent demand inventory 
items.

M RP-II (M anufacturing Resource Planning) A set o f  techniques for the effective planning 
of all the resources (and capacities) o f a m anufacturing company. It includes and links a vari­
ety o f functions: business planning, aggregate production planning, master production 
scheduhng, materials requirements planning (M RP), capacity requirements planning, shop- 
floor and production activity control, and so on. Output from  M RP-II systems can be inte­
grated with financial reports, shipping budgets, and inventory projection in dollars.

M aster Production  Schedule (M PS) A statement o f  what the firm expects to manufacture 
o f end items and service parts. It provides the specific quantities to be produced and dates for 
producing them.

MRP-II in the Service Context

Business planning— Both long-term  resources (for example, equipment requirements) and 
short-term  resources (for example, working capital requirements, inventory costs, and wages) are 
considered at this level, together with their corresponding budgets. Units o f service are convert­
ed to dollars to keep the business plan up to date and are integrated with financial reports. 
Marketing strategies such as industry variables, com petitors’ actions, and service m ix are also 
considered in developing the business plan.

Aggregate service planning— The aggregate service plan is a general plan on how the service 
organization expects to respond to forecasted demand. It is an overall contract between finance, 
marketing, and operations, answering questions o f  what services to provide, how m uch to pro­
vide, and when to provide them. This function should be performed m onthly or quarterly and 
should consider current business conditions along with im mediate past company performance. 
It consists o f identifying resources and service rates required to support the business plan in a 
m anner consistent with the overall objectives o f  the company. These overall objectives mclude 
how demand variations are to be absorbed. Exhibit 19-14 shows some alternatives for handling 
demand variations by modifjang demand and/or controlling supply.
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Exhibit 19-14 Alternatives for Absorbing Variations in Demand 

To Modify Demand To Control Supply

Vary price— seasonal prices Specialize tasks during peak demand periods

Vary services offered during peaks and troughs Vary customer participation 

Develop alternative services to shift peaks Vary available work force

Smooth demand via reservations Under/overtime

Hire/fire 

Subcontract

Resource requirem ents planning— Resource requirements planning involves establishing long­
term overall levels o f capacity. Its purpose is to evaluate the aggregate service plan prior to its 
im plementation. To check its impact on key resources, the aggregate service plan is converted to 
standard cost dollars, m an-hours, and/or equipment hours by using service load profiles and 
bills o f resources. Capacity levels or limits are established, measured, and adjusted so that they 
are consistent with the aggregate service plan.

M aster service scheduling— The master service schedule (M SS) is a reaUstic, detailed statement 
o f what the service firm expects to accomplish for services delivered to the customer; what, 
when, and how many. It is more detailed than the aggregate service plan for timing (hours or 
days) and the type o f service (specifically what the customer has requested).

The master service schedule can vary considerably depending on the type o f service. The master 
schedule is based on customer orders if the service can be prepared in advance. However, if 
demand for the service is immediate, it must beforecast for inclusion in the master schedule. For 
example, a physician uses an appointment calendar as a master schedule. This master schedule 
includes a number o f customer orders (appointments made in advance, such as routine check­
ups or nonemergency calls), as well as forecast demand (blocks o f time reserved for walk-ins and 
emergency calls). The master schedule for a beautician would also take the form of an appoint­
ment calendar. The master schedule for restaurants may be derived solely from customer orders 
(when reservations are required), solely from forecast demand (when no reservations are taken), 
or a com bination of the two.

Rough-cut capacity planning— Rough-cut capacity planning (RCCP) involves short-term 
capacity considerations affected by irregularities in demand. It establishes benchmarks for the 
proper use o f personnel, machines, and shifts.

Bills o f capacity and bills o f labor for critical services or resources are the primary inputs to deter­
mine rough-cut capacity .̂ From these biUs, the capacity requirements for critical work centers are 
itemized and evaluated. Any work center that cannot produce the desired output within a given 
time frame because o f capacity limitations is highlighted for adjustment. Such adjustments may 
include increasing capacity, reassigning services to other work centers if  possible, and/or reschedul­
ing planned services. If  the RCCP shows that the capacity is available, the numbers in the master 
service schedule become the set o f planning numbers that “drive” the service requirements plan.

Chapter 19 Service Inventory Systems 449



A ppen d ix  A
AREAS UNDER THE STANDARD 

NORMAL CURVE

standard Deviations

Mean Z

Exam ple o f  finding an area that extends from  m inus infinity {°°) to  a point to the r ight o f the 
m ean— To find the area under the normal curve, you must know how many standard deviations 
that point is to the right o f the mean. Then the area under the normal curve can be read direct­
ly firom the normal table. For example, the total area under the normal curve for a point that is 
1.55 standard deviations to the right o f the mean is 0.9394.
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Standard Deviations 
, 1.55 , 1.55 ,

Exam ple o f  finding an area that extends equal d istances on b oth  sides o f  the m ean— For some 
problems, you may want to find the area under the normal curve between two tails (for example, 
when the problem states ±  a certain number o f standard deviations). Then, additional calcula­
tions are required. For example, the total area under the normal curve for a point that is 1.55 
standard deviations to the right o f the mean and -  1.55 standard deviations to the left o f the 
mean is

1.0 -  [(1.0 -  .9394) X 2] = .8788 

See the table on the following page.
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