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Abstract
Customers want fast checkout systems. Retailers are always searching for ways to improve
store checkout systems. This study comparectcdishier checkout and the electronic self
check out systems. Data for this study were collected by observations of checkout processes
at WalMart Super Centers in thiackson, Mississippi, aredormulated research questions
were statistically tested engying the independent sampletests and the chi square test for
independence. Results of these analyses showed that consumers preferred the cashier
checkout system to the electronic sdieckout system, although shoppers also want to learn
how to uséhe new sefcheckout technology. Further studies were suggested on methods of
introducing new Point of Sale technology to consumers, and ways to help managers compare

costs of checkout systems.
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The Search for the Better Line

CHAPTER I: INTRODUCTION

Background of the Problem

The consumebuying pattern is influenced by several factors including the length of
time the consumer spends waiting in line at the checkout counterleRetand businesses
that use checkout systems in their businesses spend considerable resources searching for
ways to improve their methods of customer checkout. Nevertheless, there is an
overwhel ming need for Dbusi nesnoeeffickd val ue cu
checkout systems to improve the efficiency of queues and waiting lines. A 1990 survey by
the Food Marketing Institute (Alcott, 1991) reported that 89% of shoppers interviewed
indicated that a fast checkout process is one of the toptjgsoin their choice of a store that
meets their expectations.

The i ssue of iIimproving customersod checkou
Managers in the retail i ndustry have been t a
checkout systems. Thismrern contributed to one of the earliest inventions for keeping
track of commercial transactions and checking out customers on a timely manner. The
abacus helped early merchants make arithmetic calculation and checkout customers in the
process. A varietgf abacus designs followed and led to the present checkout machines used
in the retalil stores today. The other dimension in the history of the checkout process
involved how managers decide on what system to implement to reduce the length of lines
and time customers spend in checkout lanes. Early research in this area concerned
identifying theoretical models to explain how consumers perceive longer than expected waits

I n checkout | ines. Lewinds (1943) timarly fi
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time is longer, the effect on customersodo res
further from the goal state of the service encounter or subsequent to goal achievement than
when close to the goal state. Cohoon and Edmonds (1980) investigatedt o me r s 0
anticipatory model. Hui, Thakor and Gill (1998) studied how delays affect customers at
different stages of the waiting period. Becker (1965); Osuna (1985); Katz, Larson and

Larson (1991); Tom and Lucey (1995), and Zhou and Soman (2003)dsaifdietive

reactions and the psychological effects of waiting lines. These studies concluded that when a
customer spends more than the expected waiting time in a checkout line, a psychological
effect builds and this effect creates a negative reactioartisithe store. The researchers

further concluded that time spent in a waiting line is an important component of the
customer6s reaction towards the store.

Weisselburg and Coweley (1969); Foote (1976), Crahill, Gross and Magazine (1977)
J o ne s, kiandGi(L980) produced studies concerned with how to minimize the time
customers spend waiting in checkout lines. The research gap in the previous studies is the
limited amount of research in the ways of selecting checkout systems that could help
maragers in their choice of selecting adequate checkout system for their stores.

Retailers, especially in grocery stores, have experienced decades of changes and
innovations toward the improvement of checkout systems. Today, grocery retailers are
leadersm the pursuit of efficient checkout methods in the retail industry. There are currently
curious minds in organizations in the retail industry that search for an answer to the question:
Which checkout system is better or best? Most of these organizat®narrently using the

store cashier checkout system while looking for methods to improve their system of grocery
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and merchandise checkout. Some retail store managers are combating this problem by
installing the electronic self checkout system. Otheesexploring different queuing
theories and waiting line techniques. Labor is a key driver behind the increasing demand for
seltcheckout in retail stores. Market research studies quote figures in the order-6080%
of customers who would change to #rer retailer for shorter checkout queues (Romsey,
1992). Typically, retailers are saving between 120 hours to 180 hours a week-enfiilont
labor. These numbers are dependent on how efficient the retailer was in the first place, but
retailers will also se a decrease in training and employee turnover due to the decrease in
necessary manpower. With low unemployment and wages on the rise, the costs of selecting
and retaining employees are higher than ever. The complexity of scheduling, unpredictable
attedance, and the inability for retailers to
compound the problem. Sadheckout is a solution that directly alleviates the labor shortage
issue in the retaihdustry(RousselDupre 2002).

According to Gross and Harris (1998), research indicates that there is more demand
for service than there is facility for service available. Retail store managers are constantly
making efforts® improve store checkout systems and to decrease the length of time
customers spend in checkout lines. The attempts towards improving these situations include
such techniques as choosing the best queuing models for the store checkout process and
updatingg he st oreds technology to meet current c
are frequently looking at measures to improve on the traditional cashier operated checkout
system and converting to self service machines that could add to meeting cu$tame d e ma n d

for speedier front end service. According to the Knight Ridder/Tribune Business News
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(2003), selfservice machines are multiplying in grocery and discount stores at a blistering
speed.

Selfservice is fast becoming a viable alternative todomting transactions, from
ATM machines to gas pumps to selieckout at retail stores. Customers are demanding
better and faster service, and the scarcity and cost of labor are leading to more and more
businesses exploring this alternative. The proldenfronting managers is the limited
source of available information to help them in their efforts to choose amongatieck
systems. Managerial decision making processes are more complex because front end service
requirements vary among stores. So, gnps®re managers are constantly exploring
different queuing techniques and evaluating current technology to help them make better
strategic decisions in their choices of POS (point of sales) ehaderminals.

Research shows that studies have beeedomn n t he area of how cus
in waiting |ines affects customerso6 behavior
choose appropriate checkout systems for their businesses. Hkust and Hkust (2002), in their
study expressed that limitedsearch has been conducted to determine how service waits can
be controll ed. They suggested that, to cont
must determine the factors that cause more than expected wait time in checkout lines. Some
researbers argue that service waits can be controlled by two techniques: operations
management or perception management (Katz, Larson, & Larson, 1991). By conducting this
research, AA Compar at i CleckSut Systeyn amdthe Cashger EIl ect r
Opeat ed checkout Systemd managers wil|l have a

them in their decisions between choosing among checkout systems.
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Statement of the Problem

Many previous studies have been conducted to investigate how waiting in checkout
lines affects customers. Some of these studies looked at how consumers perceived different
wait times in checkout lines and how the consumer perception of the time spent in lines
influenced their behavior towards the store they shop in. The studies bseWerg (1969),

Crahill et al (1977), Foote (1976), Jones et al (1980) explored how to minimize the time
customers spend waiting in lines. Their research further supported that time is an important
factor to consumers. The focus of their study was ontbawinimize the time that

customers spend waiting in a queue.

Despite the overwhelming research on factors that cause longer than expected
customersd wait in checkout | ines, manager s
themwhen makingdexii ons t hat involve their storesodo f
know which checkout system is better or best for their store and their customers. Extensive
literature review by the researcher did not reveal any known study that compared the
electranic selfcheckout system and the cashier operated checkout system. Many stores in
the Jackson, Mississippi, areae beginning to install or are contemplating the installation of
an electronic sel€heckout system. Managers in the area stores are dyeealuating
i mportant factors such as cost, customersod p
spend waiting in line and how to choose a better checkout system. Understanding and
controlling these factors could help managers make better decidi@msclioosing checkout

systems. Nevertheless, retail store managers in the area can enhance theirrdakisign
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process if there is available information on which checkout system will most benefit their
stores and customers.
Purpose of the Study

The pupose of this comparative study is to investigate whether the electronic self
checkout system is better than the cashier operated checkout system for a store and its
customers under a certain market condition. The current competitive market and the
develgpment of a dizzying array of electronic payment technologies in recent years, however,
has dramatically raised the profile of point of sales systems as key competitive weapons
within the retail industry. Managers are frequently confronted with the praifleieciding
whether to increase the number of cashier checkout counters or replace them with the new
electronic checkout machines. This study addresses some of the host of factors that can help
managers decide which customer checkout system is betiestoior their store and the
customers. The study will investigate such factors as the number of items checked out by
customers in each system within a specified time period and the average time it takes to
check out each customer within each system. rébearch will also investigate factors
dealing with error rates, manager sé6 and cust
Furthermore, the study will assess and compare acquisition, implementation and operation
costs for each system within a spedfigeriod of time. The answer to these questions will
complement the information managers require when making strategic decisions on their
choices of checkout system.

The rationale behind the investigation of the factors includes the average time it takes

to checkout each customer that enters the queue, the number of items checked out by each
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customer, the error rate calculated for each system, the operational cost associated with each
system, and the level of affective reactions and confidence of custam&imanagers
selected for this research. These factors are crucial to managerial decisions.
Research Question
The following research questions will be investigated: Is there a significant
difference between the electronic seftfeckout system and tleashier operated checkout
system? This leads to the following research sub questions: (1) Is there a significant
difference in the number of items checked out by customers in the two systems over a
stipulated time frame? (2) Is there a significantedéhce in the times that it takes to check
out a customer between the two systems over the specified time period? (3) Is there a
significant difference in the error rates between the two systems over a stipulated time frame?
(4) Is there a significardifference in the amount of operating cost between the two systems
within the stipulated period of time? (5) |
affective reactions and confidence between the two systems? (6) Is there a difference in
manages 6 af fective reactions and confidence be
The following research hypothesis and 6 sub research hypotheses were formulated
from the above stated research questions. The following hypotheses are stated in the forms of
null and alternte hypotheses:
Research Hypothesis
Hol (null hypothesis): There is no significant difference between the electronic self

checkout system and the cashier operated checkout system. Hal (Alternate hypothesis):
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There is a significant difference betweea tlectronic seltheckout system and the cashier
operated checkout system.
Sub Research Hypotheses

(1) Hol (null hypothesis): There is no significant difference in the average number of
items checked out by the two systems over a stipulated time fridate (alternate
hypothesis): There is a significant difference in the average number of items checked out by
the two systems over a stipulated time frame. (2) Ho2 (null hypothesis): There is no
significant difference in the average time that it takesheckout a customer between the
two systems over a specified time period. Ha2 (alternate hypothesis): There is a significant
difference in the average time that it takes it takes to checkout a customer between the
systems over a specified time perid@) Ho3 (null hypothesis): There is no significant
difference in the error rates between the two systems over a stipulated time frame. Ha3
(alternate Hypothesis) There is a significant difference in the error rates between the two
systems over a stiputd time frame.
(4) Ho4 (null hypothesis): There is no significant difference in the amount of operating cost
between the two systems within the stipulated time period. Ha4 (alternate hypothesis):
There is a significant difference in the amount of ofiegacost between the two systems
within a stipulated time period. (5) Ha5 (null hypothesis): There is no difference in the level
of customersdéd affective reacti onaltanmtd conf i d
hypothesis): There is a differencen t he | evel of customersd aff
confidence between the two systems. (6% bhull hypothesis): There is no difference

bet ween managers6 affective reactions and co
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(alternate hypothesis) Thereisla f f er ence bet ween manager so af
confidence between the two systems.
Significance of the Study

The retail business has experienced a steady increase in the level of competitiveness
within the industry. Managers of retail businessesalways confronted with the problem of
i mproving customer checkout systems, thereby
maintaining a good customer base, and increasing company profits. It is becoming a
widespread belief among retailers that ¢éhisra positive correlation between profit and good
customer service. Also, research has shown that conswyimg patterns are highly
influenced by how long they think they have to wait in line to be checked out, or to receive
services in a business.

The following issues make this study significant: (1) Businesses are very concerned
about how efficiently their checkout systems work and are always in search of ways to
improve them. (2) Consumers want fast checkout lanes: consequently the lengtheof time
customer waits in line to be checked out may influence the choice of a store in which he or
she shops.

(3) Influences from current advances and changes in retail and supermarket checkout
technology have increased managerial problems in choosing amematve methods of
checkout.

(4) Managers of retail businesses are seeking information that can help them in their
decisionmaking process when choosing appropriate checkout systems. (5) There is a

paucity of academic research studies compatifigrences in checkout systems. (6)
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Findings from this study will add to the limited body of literature that could help managers
make better strategic decisions in their choices for selection of the better checkout system.
Finally and most importantlghere are very few retail businesses in Jackson,
Mississippi that have the electronic self checkout machines. Most of these stores are just
starting to install, or are contemplating replacing some of their traditional cashier operated
checkout terminalgvith the electronic self checkout machines. This research will add to the
level of needed information store managers require to make better decisions among their
choices of checkout systems.
Definition of terms
The following terms are defined fordlpurpose of this study:
A BETTER OR BEST CHECKOUT SYSTEM is defined in the context of this
research as a faster, efficient, convenient, and user friendly system for customers and store
management.
AFFECTIVE REACTION is defined as behavior or action ¢f tustomer that is
caused by or influenced by his or her encountered experience and or pain or misery resulting
from more than the expected wait in the store checkout line.
CASHIER is a representative of a retail business who has the responsibility to
chek out items purchased by customers, coll ect
CHECKOUT is the process of verifying and paying for items selected for purchase.
CHECKOUT LINE is the location or queue customers go through to verify and pay

for items seleted for purchase in a retail store.
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CHECKOUT SYSTEM is a method designed to checkout customers merchandise in
a store.

CONSUMER is a person who buys goods or services in a retail store for personal use
or for resale.

CUSTOMER is a person who shops or birgsn or patronizes a retail store or a
business regularly.

GROCERY is food or supplies sold by a grocer (retail store).

POINT OF SALES is a location or process relating to a place in a business or a retail
store where sales are made and purchases checkout

POS TERMINAL is a counter or a checkout point where sales and purchase
transactions are completed.

RETAILER is a person who owns or manages a retail store that sells directly to the
consumer.

SELFCHECKOUT is a process or method in which a customerlédysmesponsible
for checking out his or her merchandize(s).

SELFSERVICE is a situation or a process that does not require the services of a
store attendant to assist customers and complete checkout.

SHOPPER is a person who buys or is browsing or maldlegisons of merchandise
to be purchased in a retail store.

SERVER is a person who serves or attends to customers in a retail store
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Assumptions and Limitations
This comparative study is intended to provide some additional information that
managers cause when deciding on which checkout system is appropriate for their store.
The research makes the assumption that findings of this study can be structured to fit
different store situations that managers have and assist in their dengsiamy process. He
study also assumes that factors found in previous research studies that are attributed to the
causes for |l engthy customerso6é wait in |ine a
The major limitation to this study is that there are few retail businessesJadkson,
Mississippi, areathat currently have the electronic checkout systems. This situation can lead
to extensive sampling process to help in gathering the appropriate sample size adequate for
the population under study.
Nature and Conceptual Framework of the Study
Thefinding of this study is based on the analysis of data gathered from sampling and
surveying retail shoppers in tdackson, Mississippi, ared he conceptual framework for
this study i s based on Hui and Tsedrmsth¢ 1996)
positive and negative impact of waiting duration and information on consumer service
evaluation. The study is also based on Smit
managers can make better decisions on implementation of checkout systapsidve
clearer understanding of operation research dealing with queuing methods in the waiting line.
Finally, the study is also based on Dupreds

provide more selervice checkout options in their storddy research study draws from the
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effect of waiting duration and information
must consider when making decision on which checkout system to use in their store.

This study is presented in five chapters.aftier 1 introduces the background of the
study. The chapter also presents the statement of the problem, the purpose of the study, the
rationale, research questions, significance, and definition of terms, assumptions, limitations
and nature of the studyChapter 2 reviews related literature. Chapter 3 discusses the
methodology; this section describes the population under study, the research design, the
research hypothesis, data analysis, and the survey instrument. Chapter 4 covers data
collection and argsis, presents research findings and the interpretation of findings. Chapter
5 covers the summary, conclusion and recommendations. Finally, the study presents relevant

references, appendices, and bibliography.
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CHAPTER IIl: REVIEW OF LITERATURE

The review of related literature in this research is grouped into four main sections.
Section 1 reviews literature that discusses the factors that influence the length of time customers
spend in checkout lines and how thesefaor s af fect customersod6 shopp
reviews |iterature on how Aqueuing theoryo an
minimize the amount of time customers spend in checkout lines. Section 3 reviews the literature
on the fators that influence the decisionaking processes of managers in their effort to choose
between increasing the number of cashier checkout stations or replacing them with electronic
self checkout systems. Finally, Section 4 summarizes the major facbrettribute to longer
than expected waits in checkout lines and methods of queuing/waiting techniques that help
managers in their decisiamaking processes.
Factors that Influence the Length of Time Customers Spend Waiting in Line

The researcher dets total checkout service time as the time from when a customer is
ready for services and enters or joins the queue until when the customer receives service and
obtains the receipt for payment of goods purchased. A wait for service is defined as thattime
a customer is ready to receive service until the time the service commences (Taylor 1994). The
length of time this service takes varies from situation to situation and from store to store. Studies
indicate that the causes and effects of these singtire numerous and are analyzed based on
their varied circumstances.

A shopper feels that he or she is in charge when shopping or making selections of items
to be purchased. The shopper starts to feel the loss of control of his time at the paiimf joi
the queue to pay for purchases. Consumers expect store management to have in place an

adequate checkout system to expedite checkout processes. Customers who cannot immediately
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access a server experience a costly wait if they choose to stay ostat o line (Kocas,
2000). The traditional approach, especially in the operations research literature, has been to treat
this wait time to be of economic nature. Baker (1986) equates the value of time to its
opportunity cost. A typical assessment pportunity cost is the wage rate, which suggests a
linear economic cost to waiting time.

Normally, consumers naturally tend to react with psychological feelings when confronted
with situations beyond their control. When consumers wait in line in gretergs, they
experience unpleasant feelings due to the fact that they, psychologically, feel restricted and do
not have much control over the time they have to wait to be checked out.
Time Wasted (ldle Time) In Grocery Store Lines

Osuna (1985) contendsdt besides economic costs, there are psychological costs to
waiting in queues. Many researchers in the field share this opinion. Osuma defines the
psychological cost of waiting as the psychological stress accumulated during the waiting period.
He propees that as individuals wait in idleness, they accumulate stress, where the rate of
accumulation at a particular moment is represented by the intensity of stress felt by the
individual at the moment. The intensity of stress that an individual experiafteesaving
waited a certain amount of time is due both to the time already wasted while waiting in idleness
to receive service as well as the uncertainty concerning the duration of the remaining wait. He
shows that this stress intensity increases duhegvaiting process and the total stress
accumulated during the waiting process is a marginal increasing function of time.
The Queuing Experience

Bennett (1998) discussed the possibility that waiting in grocery lines could be associated

with positive segations, analogous perhaps with the feelings of warmth and sociability
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experienced at a jaqpacked party, or the excitement felt at being a member of a crowd at a big
football match. Kostecki (1996) noted how the need to improve queue time could even be
regarded as an indicator of a storeds attracti
store is extremely busy, it must be a good store to shop in; otherwise large numbers of people
would not have been drawn into it. Arguably, the bottlenecksentday retail store checkouts
have the effect of generating a Acrown at mosp
purchases but could also generate delay at the checkout lines.

The sight of long checkout queues, Kostecki suggested, provides the guespect
customer with information about the caliber of an outlet. This information is easy to obtain,
costless, and possibly considered more reliable than advertisements, window displays, etc. Also,
the time spent in a queue could be interpreted as a (n@laome) break between the end of
one activity (shopping), and other activities requiring quite different mental orientations. Hence
the psychological rest experienced while waiingdine might result in the individual being
better prepared for forthcang exertions.

Previous research on waiting also explored psychological reactions to waiting. Katz,
Larson and Larson (1991) stated that as the length of wait in line increases, perceptions of
waiting time increase and customer satisfaction at the et evait tends to decrease. They
also suggested that increased distractions make the waiting experience more receptive and
therefore tend to increase customer satisfaction. Hui, Thakor and Gill, (1998) examine the
interaction effect of service stagesnceptualized as the distance to the goal, and delay type
such as procedural, correctional and unknown,
that the service stage at which a delay occurs can influence affective response to the wait without

affecting perceived waiting time.
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Customerso Perception on Filled and Empty Tim
Customer perception of time may differ from the objective measured time (Hornik, 1984,
Barnett and Saponaro, 1985). Intuitively, we have experienced the situation where the wait
seemed to be much longer or shorter than it actually is. For example, customers may perceive
objectivewaiting time as longer when it is unfilled or empty than when it is filled (Larson, 1987;
Maister, 1985).
Customers want to have a clear idea of homglthey have to wait in a line. When the
wait is shorter or longer than expected, consumers try to determine the reasons. Thus, a
consumer may conclude that an especially long wait is caused by an exceptionally slow
customer, a very inefficient and slaiecker or the time of the day when the store is usually
very busy and crowded. In similar fashion, when the wait is shorter than expected, consumers
may determine that the cause for the short wait is a fast, efficient checker or the availability of
multiple service lines to serve customers.
Hornik (1984) stated that customers have a tendency to overestimate passive duration and
underestimate active duration of time spent in checkout lines. He researched the effect of
different temporal and nontemporalu e s on i ndi vidual s6 time perce
data on actual and perceived time in retail checkout lines. He concludes that it is important to
consider time perception approaches when eval
Haynes (1990) states thattual time is a finite quantity; perceived time can be either
stretched or compressed. This research reveals that time is a critical component of the consumer
decisionmaking process. The experience of waiting for service at the point of sale can
signifi cantly affect customersdé perceptions of th

Furt hermore, waiting expectations are influen
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in comparison with the reason for the wait. Two factors dominate the waifegience. First,

the value of time spent in waiting is influenced by a customer's time/moneyotifad& second

factor is customerso6 perceptions of their con
conclusion, the study reveals that the final/®er encounter has the potential to influence not

only the customerods satisfaction with that pu
impression of the business. If the customer has not reached total satisfaction with the service
encounter and ghlength of the wait for service, the business operation may suffer in the

competitive market.

Bernakiva and Lerman (1995) argued that time spent in queues is resented because it
represents fdnempty ti meo, i . e. Ints;antelvalss pace bet
perceived as Astoleno from a persondés | ife an
short as possible. Evidence of the desire to minimize empty time was derived from studies
which have suggest ed delainvolvedirewaifing forsatbsisof a mi n
regarded by passengers as two or three times that of minutes actually spent traveling on it. In
addition, people who lose parts of their lunch breaks due to having to queue feel greater levels of
frustration than dether persons (Larson, 1987).

Research indicates that the amount of empty queuing time a person finds tolerable
depends on a number of variables. The physical environment surrounding the queue creates
perceptions, that a queue is being managed in allojcist manner (i.e. following strictly the
first-infirstout principle), and the presence of indi
Tse, 1996; Larson 1987; Maister, 1985). Uncertainty about how much time will be lost in a
gueue generates amrns over the possible consequences of being late for subsequent activities.

Hence cues regarding expected waiting time reduce stress and uncertainty and, it has been
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alleged, cause customers to feel more comfortable and thus to interpret the waibidgper
Areasonableo (Hui and Tse, 1996) .

Key indicators of likely waiting time are the number of people in a queue and how many
goods are in their shopping trolleys, signs of the likelihood of lengthy credit card transactions or
form-filling activities, and the observed speed of work of the employee in charge of a checkout.
The observed length of an existing queue can be misleading: bélrig lir® may raise less
concern in a customer than his or her mental calculation that it will take a cashiery(say
minutes to process a queue of six customers each carrying a large volume of purchases. The
frustration experienced through having to wait for a longer time in the former situation might be
far greater than in the latter.

More recently, behavioraésearchers in marketing have become interested in
understanding the psychological costs that consumers expend while waiting for service (Carmon,
Shanthikumar, and Carmon 1995) and in offering prescriptions on how to reduce these costs
(Bateson and Hui 199Hui and Tse 1996; Katz, Larson, and Larson 1991). In the investigation
of psychological perspective on service segmentation models (Carmon, Shanthikumar, and
Carmon 1995) stated that people typically do not like to wait, as it causes them to ex@erience
broad range of unpleasant responses such as boredom, irritation, anxiety, tension, helplessness,
and sometimes even humiliation. They examined how service should be divided and scheduled
when it can be provided in multiple separate segments. Furtlertheir analysis of variants of
this problem used a model with a conventional function describing the waiting cost, which is
modified to account for some aspects of the psychological cost of waiting in line.

Taylor (1995) st at erfbrmanteevaluationsahdpenfermanée over a

evaluation of reliability, and responsiveness are highest when perceived service provider is low
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and the waiting customerdés time is filled. Th
control is high and waitotime is not filled.
Attribution and Affective Reactions

Literature review shows that research assesses a majority of the factors that increase the
length of wait in line to be either controllable or uncontrollable store factors. This indicates that
store management can strategically plan remedies to minimize the length of time customers
spend waiting in checkout lines in grocery stores. Although consumer attributions for the
lengths of their waiting time in line may be numerous and varied, they bava@n underlying
di mensions (Weiner, 1985). Causes for the wa
control or as being due to factors beyond the
Taylor, 1994, 1995). For example, when a lorthan expected wait is caused by an
understaffed store, the length of the wait is store controlled. However, when a slow customer
causes a longer than expected walit, the length of the waitdstomncontrolled. These causes
differ, not only by the dege of control, but also by an orthogonal dimension, the degree of
stability (Folkes, 1984; Folkes et al., 1987; Taylor, 1994). These factors or causes can be further
classified as either stable or unstable. For example, causes that are relatively peangane
stable; in contrast, causes that are temporary or fluctuating are unstable. For example, customer
short waits caused by the storebs policy to o
three customers in line are stable (and also store corgral ) . The reason for a
than expected wait in line because he/she is selected to be served immediately by a checker who
opens up a new |ine is unstable (and also und

Attribution research would suggest that it nieynot just the length of the waiting time

t hat contributes to consumer satisfaction, bu
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wait as well. Consumer satisfaction with waiting time may differ depending on who is
blamed/credited withthelog / s hort wai t . Bitnerds model (19
attributions may determine the level of satisfaction associated with the service encounter.

Hui, Thakor, and Gill (1998) related that
away a delay ccurs from the goal state of the service encounter, the more negative its impact
will be on the consumers. The anticipatory model, however, suggests that the direction of the
impact should be the other way around. Hui, et al, on the basis of thetutigeraview
proposed that consumer reactions to a delay are a function of the stage at which the stage at
which the delay occurs during the service encounter and can be conceptualized as the distance to
the goal state of the encounter. They further stiua@ticthe direction of the function is
determined by consumersdé perceived I|ikelihood
types of delay (see Figure 1). Results obtained from their experimental study confirm that the
nature of the delay, in ters of whether it constitutes a threat to the successful completion of a
task or not, moderates the impact of service stage, (i.e., how close to the goal state the delay

occurs) on the consumerso6 reactions to the wa
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Figure 1: THE BASI THEORETICAL FRAMEWORK (Hui, Thakor, and Gill, 1998)
Service _
Stage » Distance to Goal
State
Reactions to Wait:
Perceived Waiting Time
Affective Response
Service Evaluation
Delay yPerceived Likelihood ¢f,

Type Service Completion
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Perception and I nfluences on Customerso6 Prefe

Cust omer 6s per qempetmayatso e hffedted by theiraekpectation for
the length of the wait. The disconfirmation paradigm (Oliver, 1980; Churchill and Surprenant,

1982; Tse and Wilton, 1988) suggests that consumers compare performance with prior
expectations. If perforamce surpasses or meets expectations, that is, the wait is shorter than, or
as long as, expected, positive disconfirmation results and the consumer is satisfied. On the other
hand, if the performance is less than had been expected, that is, the waéershan expected,
negative disconfirmation results and the consumer is dissatisfied.

The research on waiting time indicates that numerous factors affect perceived time and
cause consumers to experience it as longer as or shorter than objective tima@@arollman,

1990; Haynes, 1990). Moreover, perceived time, more than objective time seems to form the

basis of the reality for consumer and behavior (Barnett and Saponaro, 1985). Thus, although the
amount of time customers must spend waiting in chetcknes in stores can significantly
influence their satisfaction, it is likely th
role than objective time.

Tom and Lucey (1995) conducted a research
perceptios of the causes for longer than expected or shorter than expected waits affect customer
satisfaction with the store personnel and the store. The study shows that causes for shorter or
longer than expected waits can be classified as being under theosttyee @r caused by factors
beyond the store control. The purpose of Tom
which customer satisfaction is affected by their perception of the cause and stability of their
longer/shorter than expected waiResults of the study underscored the importance of waiting

time to consumer satisfaction. The study revealed that customers were more satisfied with
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situations where the wait was shorter than expected than in situations where the wait was longer
than epected. More importantly, the results of the study revealed the significance of
consumerso attribution. Consumers become dis
the wait is longer than expected and when they can lay blame on constantlyngcstore
controlled factors. In like manner, when the wait is longer than expected but the causal factors
are not within the storeds control, consumers
satisfaction with the store or its service. Tingings from this study indicate that it is not just
the length of the waiting time in line, but the reasons for the wait that determines consumer
satisfaction or dissatisfaction.

Taylor (1995) confirms the i mpystotheébrnce t hat
overall evaluation of service as well as to their evaluation of the tangible and reliability aspects
of service. The author argues that if you can not control actual wait duration, then control
customersd percept i eyitiswrmportantto undefstanddhe vatiablesghate f f e
influence the perception of the wait and the possible impact of the wait on service evaluations.
Unfortunately, empirical research in this area is extremely limited (Rivex, Schmitt, and
Leclerc 189; Katz, Larson, and Larson 1991). As consumers experience a greater squeeze on
their time, even short waits seem longer than
perceptions of the time they spend waiting to be served, the customers wileegpdess
frustration and may feel more satisfied with the service encounter (Katz, Larson, and Larson

1991).
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Service Relationships and Evaluations

Taylor (1994) explored customer reactions to a service delay by assessing the relationship
between delayand evaluations of service empirically and examining some variables that may
mediate this relationship. Drawing from prior research in the areas of waiting, service
evaluations, mood, and attribution theory, several hypotheses were generated regarding the
relationships among a delay, situational variables, affect, and service evaluations. The
hypothesized relationships were integrated into a single conceptual model, and were tested
empirically in a field setting involving delayed airline passengers. plingose of her article was
to strengthen manageri al understanding of the
considered such variables as delay, service evaluation, uncertainty, stress and anger.

Taylordés study wa s ntimat@msldcusmfithe attnibuteor, stabilityl e p e n d
of the causeeffect linkage, and controllability of the cause and effect. Thus, where the customer
places blame for the delay can be expected to influence the affective consequences of uncertainty
and anger.Specifically, who or what is blamed and how stability and ability to control the wait
occurrence are perceived to be wild.l influence
that there are numerous factors that cause the length of time ctstpead in checkout lines.
These factors range from time to controllable and uncontrollable store factors. Her study
represented the first of a series of possible studies investigating customers waiting experiences.
Given the theoretical and managesmjnificance of this research, Taylor stated that it would not
be the last. Taylor concluded that variables such as delay, service evaluation, uncertainty, stress,
and anger constitute customers reaction to service delay, hence time spent waiting in line

Bennett (1998) stated that researchers in the field have justified their concentration on

these matters on the grounds that customers consistently report great aversion to having to wait
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at retail stores (and other) checkouts (see Tom and Lucey.1896cially, it has been claimed
(e.g. Katz et al., 1991; Taylor, 1994) that long waits impact negatively on customer evaluations
of an outletds quality because |l ong queues af
of a service (i.e. how proptly customer requirements are satisfied) and hence his or her ratings
of the service provideros overall efficiency
should devote to reducing queue lengths is, however, subject to debate.

thasbeemr gued (see Hui and Tse 1996) that a ¢
ameliorates his or her physical and psychological reactions to stressful events because it
reaffirms the individual 6s competenceentalnd mas
distress associated with queuing may be seen by customers as resulting not from their own
misdemeanors, but rather the incompetence of those who manage the store. Hui and Tse further
suggest that both waiting duration information and queuing infoem#&avorably affect
customersod6 evaluation of the service. The is
effective in different wait durations? Their study further stated that the situation becomes
interesting when the wait is long. As farthe waitingduration information is long, it is logical
to expect that both the distraction effect (perceived waiting duration as the mediator) and the
uncertaintyreduction effect (affective response to the wait as the mediator) continue to operate.
However, when the customers are informed that the walit is extremely long, the anticipation of
substantial time lost may reduce the positive effect of wadungtion on their reaction to the

wait (see figure 2).
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Figure 2: An Integrative Model of Walg Information and Service Evaluation (Hui and Tse 1996)
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The Search for the Better Line
A number of empirical studies have conclud

of a delay significantly affects its emotional consequences (see Taylor, 1994; Tom and Lucey,
1995). According to these investigations, customezsrare unsatisfied with longer than
expected waits caused by difficulties that the store could have remedied (e.qg. inefficient checkout
personnel, understaffing, failure to provide express checkouts) than with delays due to external
factors such as randovariations in store crowding, till breakdowns, the time of day (some
periods are inevitably busier than others) or the presence of customers with large amounts of
shopping. This was especially true if little effort on the part of the service providereedsd
to improve the situation and/or the problem creating the delay was a regular occurrence. It
appeared, therefore, that the reasons for a long queue were major determinants of customer
satisfaction or dissatisfaction, not just the
The Psychology of Combining Queues

Combining queues have proven not to be a good technique for managing queues in
grocery stores and supermarkets. Studies have shown that even though combining queues have
been successful in some service organizationsetterhniques have proven to have negative
results in grocery stores. Among the factors that cause delays of customers who are in line at the
checkout counter in grocery stores i sS managem
common calculationshere are reasons for believing that combining queues, especially queues
of customers in checkout lines in grocery stores, may at times be counterproductive. Rothkopf
and Rech (1987) in their seminar had one participant citing the practice of combiranatsep
gueues as an obvious example of the benefits that can accrue from the use of operation research

technique that has proven to cause delays in lines. He suggested that managers might be
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reluctant to combine queue s acbeptaneeyutseecombiiedc oncer

gueues look longer.
Conclusively at the end of the seminar, Ro
were significant reasons for believing that combining queues may at time not be a good thing to
do. These reasons includestomer reaction, elimination of jockeying, increased service times
and costs for combined queues, and the absence of publisheddrefafeer studies. Of
course, this is not to say that combining queues is always a bad idea.
The authors further contds that even with jockeying that is nondiscriminatory with
respect to service time, the average wait in the single queue system will be longer if for any
reason combining the queues increases the service times even slightly. There are several
possible resons why such increases might occur. It may take time to get from the central queue
to the next available server. It may be that the physical proximity of the customer to his or her
ultimate server can allow some overlapping of service such as unlaadim@pping cart or
getting a form to fill out while the current customer signs one. It may also be that a server is
more accountable and feels more responsible for his or her own queue and may therefore be
inclined to work faster, especially when the gai@ilong. With individual queues, customers
Abel ongd to individual servers, and therefore
care of his or her customers. Finally, they stated that it may also be faster because of a subtle
degree of gecialization. If a customer usually uses the same teller, that teller may become more
efficient in dealing with the customeroés typi
Queues, Affective Experience, Satisfaction, and Decisions
Consumers dislike the idea of having to stamtine to check out groceries in stores after

they have walked through the aisles selecting their items. Many consumers find this process
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uncomfortable and a waste of time especially when they have to wait for more than the

expected duration of time. @b and Soman (2003) confirmed that queues were ubiquitous
consumer experience (Larson (1987); Hockeit 2000). Consumers routinely queue up to take

a bus to work, to use an ATM, to check into a flight, to send a parcel at the post office, to speak
to aticketing agent or to pay for groceries at a grocery store. At retail or grocery stores, there are
gueues for consumers to pay for groceries, there are queues for customers to obtain customer
services, and there are even special queues for customeraitospaicialized customer services.

In some queuing situations, consumers have little choice but to stay in the queue. For
example, those waiting for an operation or drivers waiting to go through a toll booth will
presumably continue to wait for thess@stial services. However, consumers in other settings
may have a choice. Should they wait at the post office or arrange for a pickup for an additional
charge? Should they wait in the grocery queue or use thetskout lane or should they
change lanat an additional hassle cost (Levin 2000)? Or, if possible, should they simply leave
the queue and return at another time? In this situation, the factors influencing the wait depend on
the choice the consumer can make. The study revealed that cuskesheissatisfied, helpless,
and stressed when such options are limited.

Hkust and Hkust (2002) conducted a study that involved presentations from three groups
of researchers. They stated that everyday, the average individual might have to wait & a queu
for various reasons. He or she may or may not have control of the length of wait time. The
researchers, on investigating fAthe Psychology
People Behind Matter?06 rel atommarcandumaer queues a
experiences. The researchers studied consumer experiences in queues and their decisions to

leave (renege) or willingness to pay (WTP) to avoid further waiting. A rational evaluation of
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these decisions should depend on the time already ®aéting and the expectations of the

remaining wait. However, they found that the number of people waiting behind a person also
influences the value associated with the queue position, satisfaction, affect and decisions to leave
the queue (reneging). &gfically, with more people behind, the mood and satisfaction is better,
and likelihood of reneging is lower. In a series of studies, they tested for the robustness of this
effect of the number of people behind, and its underlying mechanisms.

Study 1 desribes a waiting scenario taking place in the post office. Both numbers of
people ahead (5 vs. 10) and behind (0 vs. 5 vs. 10) were manipulated. Not surprisingly, more
people ahead led to more negative affect, greater willingness to renege and higher AVaig
further waiting. More interestingly, when there were more people behind, subjects reported
more positive mood, were less likely to renege, and indicated lower WTP. Similarly, Study 2
uses a scenario that involves hiring someone to wait iridingou and subsequently paying him
for this waiting service. Results show that subjects perceived the service more valuable and were
willing to pay much more for it when they found out there were more people behind the
positions that were held for them.

There exists a universal human tendency to learn about ones self through comparison
with others (Gilbert, Price and Allan, 1995). Customers in checkout lines tend to compare their
position in line with those of other customers. However, seeing peoplebslsomewhat a
comfort since Athere are people worse off tha
The study outlined three sets of factors (queue factors, personal factors, and situational factors)
that might shape the extent of sociahgarisons, each of which is tested.

Hkust and Hkust (2002) expressed that limited research studies have been conducted to

determine how service waits can be controll ed



SeltCheckout Versus Cashier Checkout Syst&h
researchers must determine the factbas tause the more than expected wait time in checkout

lines. Some researchers argue that service waits can be controlled by two techniques: operations
management or perception management (Katz, Larson, & Larson, 1991).
History of the Queuing Theory andafting Line Techniques

The origin of Queuing Theory can be traced back to A. K. Erlang who published his first
paper on queuing theory in 1909 (Riva et al, 1IC, University of Delhi (2002). Erlang was a
Danish Engineer who applied queuing theory extehsiwethe study of the behavior of the
telephone networks and automatic dialing equipment. By studying a village telephone exchange
he worked out a formula, now known as Erlangé
attempting to call someone side the village that must wait because all of the lines are in use.
Erlang spearheaded the development of several queuing performance evaluations that are still in
use today. Al 't hough Erlangés model i's a simp
conplex telephone networks are still based on his work. Managers today use his work as
background in dealing with waiting and queuing problems.
Queuing and Waiting Line Problems

Riva et al (2002) in a study of the history of the Queuing Theory furtherralsiolthat
gueuing theory deals with problems of waiting. Some typical examples of queuing might be: 1)
Banks and grocery storésvaiting for service or waiting in grocery store lines to check out
product selection, 2) Computérsvaiting for response,)JF-ailure situation waiting for a
failure to be corrected (e.g. in a piece of machinery), 4) Public transport dystaiting for a
bus or train.

Queuing Theory examines the process of customers who are waiting to receive the

service. Managers ofisece outlets should understand both the theoretical and the practical
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aspects of the queuing system. This will enhance better implementation and the quickening of

gueues and waiting processes in grocery store check out systems. Riva et al (2002)3dexpresse

t hat everyone might be thinking AWhat do the
wanted to know how these terms take various forms depending upon the application in which
they are used. Il n t he r es efarencfdcesrareas ina queue mpt t
service system, three areas were considered. They stated that the area of the focus considers 1)
Arrivals i entries into a productive system. The number of arrivals is significant (limited

few/many or unlimited possiblyinfinite). The pattern of arrivals admitted may be of a tight or

loose schedule (i.e. arrival rate may be a constant or may vary randomly). The behavior of

arrivals may consist of quiet, patient people, stable/unstable objects, querulous children/adults

etc., so this area consists of both the nature and the number of objects entering the process. 2)
Attention is drawn to the queue/waiting line. Once established, this (queue/waiting line) can have

a limited/unlimited number of customers. Of greater inguaee to the queue is the queue

discipline, the manner in which the arrived customers are served. The most common method is
FIFO (First In First Out), but there are other methods like LIFO (Last In First Outgnmpéive,
pre-assigned priority. Also soencustomers may remove themselves from an active waiting line

and so be fAilostod to the system. This may res
service is out of order (unavailable). 3) Finally, we arrive to the Service facility. Anigyldb

whether the service is free (available) or already in use is of prime concern. Service time is

another critical issue that depends on the capacity of the service facility i.e. whether one or more
server is available in the system. One or multgglerers may cater to the various needs of the

customer depending upon the system under consideration.
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Single Server Queue Model

As customers, we generally do not like to wait more than the expected wait time. The
managers of the establishments at Wwhi@ wait also do not like long waiting times, since such
waits may adversely affect customersodé |l oyalty
gueuingserver problem Edwards and Chelst (2002) looked at the segler queuing problem.
They relaéd that, in general, a queuing system involves customers who enter the system, perhaps
wait in a line (a queue), are served, or leave the system not served. Although many familiar
gueuing situations involve people as customers and servers, one or thatdeoéntities are
inanimate in other applications. For example, an ATM could be the server, or airplanes lined up
waiting for takeoff could be the customers.
still commonly used.

Edwards and Chelst (P2) stated that two important issues managers needed to consider
when analyzing a singigerver queue concerned the timing of arrivals and the rate of service. In
the simplest singlserver queuing problems, arrivals and service times are assumed to be

random. Usually, the timing of arrivals is described by specifying the average number of arrivals

per unit of time, &, or the average interarrtr.
arrivals is & = ten custvoamertsi npeeri sh olura,= 1t/ hleD ah
minutes.

In a singleserver queuing system, anend only oné server serves each customer.
The rate of service, €, I's the average number

reciprocal, 1 / gequirad 0 sdrvh ene eust@mera thes, iftaisemver can serve an
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average of e = fifteen customers per hour, th

service time for one customer.
Queuing Discipline

The queue discipline is the rule or setwés that specifies which of the waiting
customers is next to receive service. The most common rule isdirg, firstserved or (FIFO).
Other queue disciplines include lagime, firstserved or (LIFO); service in random order; and
shortest processirtgne first. Ittig (1994) in his research on how the queuing theory can help
managers dealing with shortening the wait time in lines presents a model designed to help
determine the number of clerks or servers in a retail queuing situation. The modestiates
a realistic treatment of the effect of waiting time on customer demand and revenues by treating
the average waiting time as a form of price where the demand rate and service level are
interrelated. The number of servers is obtained by balaneéengast of additional servers
against the revenues and profits arising from
from a retail business to demonstrate the insight gained from applying the model. Some
extensions and research possibilities @vnsidered, including a treatment of ancillary activities.

|l ttigds study, covering subject areas: Cap
Operations Management, was conducted in service sector organizations, in which a fundamental
problem waghe selection of the appropriate service capacity to provide in various situation. For
example, a retailer must determine the number of checkout clerks to provide in various time
periods. His study deals with this problem in a situation where the ingoosftlong waiting
times may cause a reduction in demand. In such situations a waiting time represents a form of
price for the service. Customers will acquire some notion of the price demanded by various

providers in money and in waiting time, andwilic t accor dingl vy. The apprt
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paper is to model the sensitivity of demand to changes in the average waiting time. The

average waiting time may be obtained from queuing models if demand is known and if capacity
is fixed. Projections otk customer response may then be used to obtain optimal service
capacity using an iterative procedure. This is a different approach to the capacity planning
problem from those commonly in use, and it is an approach that offers some insight and a
realistictreatment of the effect of waiting time on demand and profit that helps managers
strategically plan their waiting line systems.

Ittig further stated that the model presented in his paper is intended to assist in retall
service level decisions by providjra realistic and intuitively appealing way to account for the
effect of customer waiting time on demand and profit. There is a tendency for some managers to
favor a situation with high utilization rates and low (lean) staffing. The model may help to
demastrate a more realistic perspective.
Causes of Waiting in Line

As noted earlier, there is more demand for service than there is facility for service
available. According to Gross and Harris (1998), that there might be many reasons for this: there
maybe a shortage of available servers; it may be infeasible economically, for a business to
provide the level of service necessary to prevent waiting; or there may be a limit to the amount of
service that can be provided (generally, this limitation can bevedhwith the expenditure of
capital). The researchers further stated that to know how much service should be made
available, one would need to know answers to
wait?0 and AHow many peoueuwnbl theomyiattkep
guestions through detailed mathematical analysis, and in many cases it succeeds. They stated

t hat the word figueueo is i n more commonh usage



SeltCheckout Versus Cashier Checkout Syst&
United States, but it iapidly gaining acceptance in this country. However, it must be

admitted that it is just as unpleasant to spend time in a queue as in a waiting line (Gross and
Harris 1998).

The mathematics of queuing theory enables a deems@hker to model the behaviof a
gueuing system. Mathematical equations are used to calculate the time spent waiting and the
number of customers waiting. In some situations, if the lines are too long, customers may go
elsewhere to be served. In this case the queuing managtrésted in the number of
customers lost due to long waits. Generally, if the waiting time seems excessive and customers
are dissatisfied, a manager will explore eeffective strategies for increasing the service
capacity by adding more servers or gesing the speed of service Gross and Harris (1998);
Smith (1999).

However, raw numbers fail to tell the whole story. The experience of waiting in line is
influenced by the waiting area environment and our expectations as to the length of the wait.
Imag ne having to wait standing up in a denti st
screaming in an adjacent examination room. Now imagine an alternative wait in comfortable
chairs with access to the 0l astee Forgouriegiegra zi ne s
old child there is a video game machine, and the area is sound proof.

Gross and Harris (1998) related that managers of many companies are working to
become experts in understanding the psychology of waiting. Queuing and waging |
techniques help managers to come up with innovative ways to manage these slow moving or
stagnant lines. Waiting in a line that is moving seems less boring than standing still in the same

spot.






