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Abstract

Queue is regarded as the central aspect of service organisations. Effective queue
management in businesses has a high impact on customer behaviour and service operations.
Understanding the behaviour of people when they look at the length of the physical queue is
vital for the managers of service organisations on how to keep the queue at the optimum
length to attract customers. It also helps the operations managers to determine the number
of servers and staff in each period by minimising costs and making more profit. This thesis
empirically investigates the impact of physical queue on the customer and the optimum
length of the physical queue in service organisations to send a positive signal for customers
to join the queue. In doing so, this research aims to understand the effect of queue on service

variables and the optimum length of the queue in restaurants.

The focus of past research studies was on minimising the queue through mathematical
calculations; it fails to identify the advantages of the queue and find empirically determine
the right length of queues in service organisations. This research contributes to the queueing
literature in several ways; first, understanding the impact of physical queue length on the
service attributes like quality of services to attract customers in the business. It also provides
the service operations managers with specific guidelines on how to manage the length of

physical queues in their businesses.

To fill these gaps in the literature, the optimum length of physical queues is examined
and analysed in different service industries. For this purpose, firstly, the questionnaire-based
survey is carried out to test the theoretical framework to understand the interaction of the
physical queue length, type of customers and business locations on the quality, offers and
intention to switch to alternatives as service variables. Self-completion questionnaire is
distributed to collect data online and hardcopy from a random sample of 1515 service
consumers in the UK. Factorial MANOVA is adopted to analyse data and examine the
relationship between variables. The findings show that under different queue lengths,
customers evaluate the service variables differently. Secondly, to find the optimum length
of physical queues for restaurants in the UK, this thesis used the mathematical approach of
queueing theory to calculates the efficiency parameters of the right model. Based on the
queueing model (M/M/1) in the restaurants, data are collected empirically through
observation of four restaurants in urban and suburban areas for seven days in each restaurant.
Data analysed according to queuing theory formulas and principles to find the optimum

length of the physical queue at different times and days for each restaurant. Our findings
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from quantitative analyses of survey and observations show the effect and optimum length

of physical queue on customers in different areas.

A comparison of three service industries demonstrates the relationship and interaction
of variables. It shows that in the entertainments industry, quality is statistically significant
based on the type of customer (p =.047) Queue length has just interaction in the foods service
industry with the quality and offer variables. In all three service industries, availability-of-
alternatives are statistically significant, when a different type of customer, business locations

and length of the queue have interaction together.

In addressing the research aim, the results of observations show that in the suburban
areas there are not any difference-by by adding more server to the system in the length of
queue on Weekdays, as in all models there are maximum one customer on average in the
queue. In Weekends, it shows that on the busy times when the length of the queue is more
than expected times, by running one server to the system the length of the queue would be
in the limited optimum length. The analysis of queueing models in the urban locations shows
the length of queue on Weekdays reduced from 2.151 in a single server to 0.119 in two
serves. It demonstrates that in all conditions one server is enough to run customers in the
queue as it does not change customers’ perception and also helps to keep the physical queue

in the optimum length.

Keywords: Queue length, Customer behaviour, Service industry, Operations

management, Queueing theory
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PART A: INTRODUCTION

Chapter Al: Introduction, Aims and Scope of the Thesis

The purpose of this chapter is to provide an overview of the present research, and
thus, a foundation for the rest of the thesis. It introduces the construct of interest and
queueing theory, and presents a brief discussion on the background and scope of extant
research on the subject matter. The rationale for conducting this research in the services
context is also presented. The discussion is followed by a brief account of the issues that
pervade the literature, and then identifies the focal issue of concern to this research. The aim
and objectives are then articulated, proceeding to an account of the adopted research design.
The managerial and theoretical contributions of this study are also delineated. The chapter
concludes by presenting the limitations of the study, and finally, outlines the organisation of

the thesis.

Al.1: Background and Domain of The Research

Queue or “waiting line” is a widespread phenomenon among people worldwide.
Each of us has had the experience of queueing multiple times. People wait to receive services
or purchase goods in restaurants, supermarkets, retails, entertainments, and different
organisations. Queuing may also happen when customers are waiting to receive services
over the phone (Jones and Dent, 1994). Customers expect to receive services in a short time
without waiting in an uncomfortable environment or crowded check-outs (East et al., 1994).
It is the concern of managers and business owners to satisfy their customers in the waiting

line and reduce customer perception of over waiting (Grewal et al., 2003).

Due to the versatile nature of the queue for different purposes, queueing theory was
introduced by Erlang in 1909 to manage the queues in call centres. After that, it was
developed by other researchers to improve customers’ satisfaction level in the queue.
Queuing theory applies models and mathematical analyses to identify optimum waiting time
a customer spends in the line. Studies demonstrate that queueing research focuses on all
aspects of operations in the organisations such as call centres and retails (Bertrand and

Fransoo, 2002; Gorney, 1981; Bunday, 1996; Nosek and Wilson, 2001).

The elements of queueing system are arrivals, queue, service, departure and
customers. The length of the queue can be infinite or finite. Finite population is when specific
number of customers can stay in the queue, and when it is not any limitation on the number

of customers in the queue, it is infinite queue length. The sequence in which customers are
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processed or served are named queue discipline. The most common discipline is first come,
first served (FCFS). Other disciplines include last come, first served (LCFS) and service in
random order (SIRO). Customers or patients in the hospitals may also be selected from the

queue based on some order of priority (Taha, 2005; Gross and Harris,1998).

The status of a queue may shift based on the customer behaviour waiting in a line.
As Gross and Harris (1998), expressed there are three types of customer behaviour for
changing a queue including, balking, reneging, and jockeying. Balking refers to the situation
that a customer decides not to join a queue when arriving. Reneging addresses the
circumstances that a customer chooses to leave a line for some reason after joining a queue.
Jockeying encompasses the impatient behaviour of a customer, which causes the customer

to switch between the different lines (e.g. parallel lines) to be served earlier.

Studies have identified a high demand for a specific service or product as the primary
reason for staying in the queue. In this case, the request for services or goods is higher than
the available product or staff to serve the waiting customers in the queue. However,
increasing the product or members of the team to serve customers in a shorter time, as a
solution, is not economically beneficial for businesses and organisations. Therefore,
introducing a system to be financially beneficial and, also improving the quality of service

to increase customer satisfaction are both important.

Customers selection of services is not always based on their independent knowledge
or experience of a specific product or service. Most of the time, due to the lack of adequate
experience about a specific product, customers decide to choose a service based on external
sources like the length of a queue (number of people in a waiting line) which is a proxy for
other people’s choices. In this case, customers may not have made the same decision
independently based on their own information. In this case, when customers decide whether
to choose a service and join the relevant queue, either of two situations may happen: (1) on
one hand, some may decide to choose a service provider with a shorter line to be served
earlier with less waiting time (Obamiro, 2003; Scotland, 1991; Babes and Sarma, 1991); (2)
on the other hand, some choose a service provider with a long queue since it may give the
sense of a better quality of the product when more people are waiting to receive it (Davis et

al., 2003).

The literature shows that studies in the area of queuing theory mostly have used

approaches to find a better solution for the queuing system ignoring the operational
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behaviour of customers and the environment of the businesses. In recent years, some scholars
tried to run the operational part of businesses convincingly by looking at the behaviour of

customers in this area so-called behavioural operations management (Loch and Wu, 2008).

Research in the field of queueing theory has mostly focused on investigating the
behaviour of customers in a waiting line, primarily the time that customers stay in the queue.
Scholars have identified some factors that help satisfy customers while they are in the
waiting line. While researchers like Veeraraghavan and Debo (2010) mathematically found
that the length of a queue has a significant impact on customers’ choices for the use of a
service, there is a lack of empirical research to demonstrate the advantage of the queue and
how it is beneficial for business and organisations to engage more customers and reduce
their operational costs. There are two types of waiting in the queue as “physical waiting and
abstract waiting. This study concentrates on service organisations where customers

physically stay in the queue to receive services.

There are different factors that influence the queue such as capacity, layout and
service process (Luo et al., 2004; Nie, 2000). Studies on behavioural aspects of the queue
show that the length of the queue will affect customers evaluation and their satisfaction on
the services (Davis and Maggard, 1990; Houston et al., 1998; Taylor, 1994), the perceived
value of products and services (Debo et al., 2012; Koo and Fishbach, 2010; Kremer and
Debo, 2015), and customer loyalty (Bielen and Demoulin, 2007; Dube et al., 1994).
Collecting data empirically in the physical queue is not easy, comparing in the high-tech
service organisations like call-centres (Koole and Mandelbaum, 2002). Researchers mostly
use survey for the purpose of collecting data in the physical queue as it does not record the
actual behaviour of customers (Munichor and Rafaeli, 2007; Rafaeli et al., 2002; Chandon
et al., 2005).

Studies on queueing length are mostly based on the assumptions that they do not
have high impact on the service organisations and its practical settings are challenging
(Hwang et al., 2010; Roy et al., 2016). These types of studies are accurate, and it might be
work in the short time, but its assumptions does not stay for the longer term. For example, a
customer can be unsatisfaction when he stays in the long queue and suddenly decide to
renege. Ittig (2002) and Umesh et al. (1989) looked at the effect of relationship between

waiting time and arrival rate on the revenue in the companies.
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The study by Wu et al. (2018), confirm that waiting time may affect customer service
needs and duration. In addition, service personnel have the authority to determine the
completion time. They might be more productive and reduce service time in response to a
higher workload, but they cannot cope in a high workload situation (Hopp et al., 2007; Tan
and Netessine, 2014). This means that waiting line affects the customer behaviour during the
observation. Therefore, the focus of operations managers in the service organisations should
be on the revenue rather than decreasing the number of customers in the queue (Gavirneni
and Kulkarni, 2016). To truly understand the operational implications of these dynamics, an
empirical model is combined to investigate the optimal length of the physical queue in a
service organisation with a survey incorporating the combined effects of length of queue on
service variables. This combination of empirical analyses and surveys enables us to
experimentally investigate the optimal length of queue and its impact in the context of
restaurant policies and provides results that are more generalisable and meaningful to

practice.

A1.2: Scope of The Research

This research investigates the length of the physical queue in food businesses and its
impact on the ability of the service provider to attract more customers. The current study has
focused on the physical queue (i.e. the customer stays physically in the waiting line). Online

queueing and advance booking are not within the scope of this research.

In general, there are multiple categories of service industries which use physical
queuing to serve customers, including food and hospitality, retail, health services,
entertainment, finance, and transportation industries. In some organisations and businesses
like hospitals and transportation, it is crucial to deliver quick services to deliver comfort to
the customer and accelerate service delivery. However, the length of the physical queue in
these industries can vary based on multiple factors including the nature of the business, its

location and type of customers.
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Figure Al.1: Scope of the survey
Source: Compiled based on Prosser, L., (2007) UK Standard Industrial Classification of Economic
Activities 2007 (SIC 2007) Office for National Statistics, Macmillan

This research examines queueing theory in foods, retails, and entertainments service
industries in two broad and interrelated areas of research: (a) the impact of the length of the
physical queue on the service-related outcomes (i.e. quality, offers and intention to switch
to alternatives) based on the type of customers and location of businesses; (b) the optimal

length of the physical queue in the foods service organisations.

A fully comprehensive coverage of all service organisations is practically impossible
therefore in the study, only the restaurants in the foods service industry in the UK are

considered in this observation.

A1.3: Problem Statement

In 2018, there were 4.2 million businesses in the services industries in the UK, three
quarters of all businesses in the nation (Rhodes, 2018). While these service organisations
have been supported by the government to grow, it has been observed that they are increasing
in numbers but few of them are growing. Apart from common challenges, many of these
firms lack basic planning in service design and delivery; an area of focus that is also not

significantly covered in the literature.

Statistics show that the rate of failure is very high, as roughly 80% of UK companies
fail within their first year (Hussain et al., 2010). According to the latest figures from the
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Office for National Statistics (2011-2016), just about half of businesses in the UK survive
their fourth year with only 44.1% of them surviving for five years or more. Therefore, any
efforts made to learn customer behaviour and consequently help business owners to improve
their operations can contribute to increased rate of success for these service organisations.
Therefore, this study wishes to empirically test and observe how the service organisations in
the UK attend to basic business principles for the queueing process concerning the

management of physical queues and the impact of service variables to attract customers.

The literature agrees, for the most part, that the existence of long queues is a
disadvantage to businesses since it has a negative effect on the customers. It shows that
researchers try to find an analytical solution to minimise queue length and customer waiting
time. It has found that not only is the length of the queue critical in any business, but the
behaviour and reaction of customers within a line also plays a vital role. To the best of our
knowledge, no existing research study has looked at the optimal length of physical queue

empirically in service industries.

One of the key advantages of the businesses to make more profit and grow faster are
to keep their loyal customers. Growth of businesses depends on two choices. One option is
to sell the services to new customers and the next one is to give more offers to existing
customers that the company has. The long-term value of existing customers is often the focus
of business owners. These customers are usually not properly and practically ignored when
performing service operations. In contrast, a great deal of time, effort and money is spent on

marketing to try to attract new customers.

Referring to queues, it has been seen that people may be discharged after joining the
queue without providing services. It has a negative effect on the growth of company and it’s
profit when customers leave the queue this way. Therefore, operations managers should plan
the service delivery to attract more customers in the queue and keep them happy until they
have been served. Customers may search for better and faster places for the same service.

Therefore, the value of existing customers is so important.

Physical visits were conducted to get a better understanding of the performance of a
business (Kim and Kim 2004) It demonstrates the fidelity of customers and their willingness
to use a product from a specific brand (Clark and Wood 1998) In this situation, the quality
of product is the main assessment criterion. For example, this type of customers is usually

observed at the restaurant where the quality of the food, including the ingredients and the
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quality of the place are crucial to them (Johnson and Mathews, 1997) It is assumed that the
level of expectation from service quality in repeated customers are higher compared to
infrequent customers. Random customers usually evaluate service conditions in the process
of their visit (Bornstein, 1989) In this case, customers make the decision based on either
internal or external information. Repeated customers rely on internal information like their
experience and prior knowledge, while infrequent or random customers rely on external
sources like the length of the queue (Foulkes, 1984) Although it is difficult to estimate the
rate of repeated and infrequent customers, in aggressive and competitive businesses, usually
the random customers exceed. This study investigates the interpretation of various customers
of the quality of service. Furthermore, it scrutinizes the reasons for customers’ proposal and
shifts to a different business. In the literature, little effort has been put into explaining
frequent visits in the area of service providers. Initially, this study focuses on distinction

between repeated customers from infrequent ones.

There are some studies that look at the effect of waiting line on the customers choices
(Raz and Ert, 2008; Veeraraghavan and Debo, 2009). Raz and Ert (2008) found that in the
tourist areas customers are mostly interested to join the longer queue. Understanding the
behaviour of customers base on the queue length has been done by Veeraraghavan and Debo
(2009). They evaluate the perception of customers and their reactions through analytical
models. Dharmawirya, Oktadiana and Adi (2012), analysed the expected waiting time for

the customer that wait in the queue at lunch time in the university.

After reviewing the literature, it comes to consideration that over the years, queuing
theory techniques have been the only solution to managing customers effectively and
efficiently in service organisations although most services fail to properly implement this
application. Customers do not like to stay in the queue for the long time as it is inconvenience
and frustrate their daily lives. In some cases, long delays changed the mind of the customers
from pursuing valuable services. It also causes delays for an important event like theatres.
Therefore, analysing behavioural operations base on the type of customers in different

locations is important.

This study intends to find two main gaps in the queueing literature: The first concern
focuses on how different business locations and type of customers interact to determine the
impact of queue length on the service variables; and secondly, the optimal length of the

physical queue to engage more customers rather than reducing the length of queue. It should
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be the concern of operations managers in service organisations to both identify the behaviour

of customers in a line, and accordingly, define the optimal length of the physical queue.

Research question

The following research questions are addressed in this study:

1) Does the interaction between customer type and location of businesses affect service
variables upon the length of the physical queue?

2) Does the type of customers and the location of businesses influence the impact of
queue length on service variables in different service industries?

3) What is the optimal length of the physical queue based on queuing models for

restaurants to attract customers in the UK?

A1.4: Research Aim and Objectives
From the aforementioned discussion pertaining to the scope of this research in the

context of the extant literature, the following research aim, and objectives are set.

Research aim
The aim of this research is to empirically investigate the impact of the physical queue
on the customer and the optimum length of the physical queue in service organisations to

send a positive signal for customers to join the queue.

Research objectives

Objectives of the study are as follow:

e To investigate the impact of physical queue length on the behaviour of customers
from the perspective of businesses;

e To identify the optimum queue length in order to advise operations managers in
businesses on how to best attract customers;

e To investigate the influence that type of customer and location of business have on

service variables in terms of the length of physical queues.

A1.5: The Research Process and Design
The process of the research to address the aim and objectives of this study starts with
a systematic literature review (Part B). This helps to identify the research gaps and

appropriate conceptualisation of the research constructs. This also helps to examine a variety

Ehsan KHAJEH, Ph.D Thesis Al-8



of existing scales in the literature which facilitated the researcher in an appropriate
operationalisation of the research constructs. Importantly, a review of the literature enabled

the researcher to develop a theoretical framework for the study (Part C).

This study employs a survey research strategy to test the theoretical framework.
Questionnaire and observation are considered an appropriate research strategy for collecting
data to answer the research questions. The researcher did a pilot study to assess the
theoretical framework and to revise any research component of the study as necessary.
Finally, the data was collected for the main study. The formulated hypotheses were tested
via Factorial MANOVA in SPSS. For the purpose of observations, data collected are
collected from four restaurants situated in two different areas in the UK for seven days (Part
D). Part E presents the data analysis and findings, and discussion and conclusions are

presented in Part F.

A1.6: Theoretical Contributions

This study makes several significant contributions to extant knowledge on the length
of physical queues and understanding the impact of queuing on customers in the service
organisations. The most important contributions as follows: (i) advances current
understanding of the impact of physical queue on service attributes such as quality of
services to attract customers; (ii) furthers current knowledge on service operation

management with specific guidelines for optimise the length of physical queues.

A1.7: Structure of The Thesis
This thesis contains six main parts, with further divisions into chapters. The

nominated parts are as follow:

Part A: The Introduction presents the background and domain of the research in
section Al.1 and explains the scope of the research and the problem statement. The aim and
objectives of the research are described in section Al.4, followed by the research process,

design and theoretical contribution of the thesis.

Part B: Literature review systematically reviews the empirical research studies in
queuing theory and behavioural operations management. The knowledge gaps have been
identified through an extensive critical review of operations management sources with a

special focus on peer-reviewed journals. In particular, the descriptive findings of the
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literature are explained in chapter B3 and discussion of empirical research in queueing theory

in chapter BS.

Part C: Research methodology justifies the conceptual and methodological aspects
of the research; and provides an account of the methods applied to address the underlying
aim of the research. It includes three chapters that provide a comprehensive discussion about
the theoretical framework, research philosophy and approaches, and the research design to

answer the research questions.

Part D: The Data gathering section contains three main chapters that explain the data
collection method. It starts by looking at the sample design on how to target the right
population and businesses to reach the aim of the study. After identifying appropriate

sampling designs, data collection methods are discussed in detail.

Part E: Data analysis and findings section includes two main chapters and related
sub-sections. It contains in-depth discussion of the collected data and analysis of findings
for the preliminary and main studies of questionnaires and observation. In particular, in
chapter E2, the discussion of main questionnaire analysis and testing the hypotheses through
Factorial MANOVA is presented. The analysis of the queueing model for the observed

restaurants presented in chapter E3.

Part F: The Discussion and Conclusion section contains one main chapter that
includes five sub-sections. It starts by providing the results of a systematic literature review
and presenting the research aims and objectives. Thereafter, the academic contributions,
descriptive insights and prescriptive insights of the study to operations management
knowledge have been explained. In this section, the thesis concludes with a discussion on

the limitations of the study and gives direction for future research.
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PART B: REVIEW OF LITERATURE

Chapter B1: Introduction to the Literature Review

The aim of this chapter is to explain the structure of the literature review on queueing
theory and to present the current and existing reviews on the optimum length of the physical
queue in the service organisations. This part helps to build on the knowledge of the current
optimum length of the physical queue and contributes to behavioural operations management
by testing and developing the impact of quality, service offer and intention to switch to
alternatives choices of service variables in the organisation to customers. There are five main
chapters to address these issues and reach the objective of the research as follow: Chapter
(B2) methodology of systematic literature review, (B3) descriptive findings of literature
review in queueing theory, (B4) fundamentals of queueing theory, (B5) empirical research
in queuing theory, (B6) customer behaviour in queues and the last chapter (B7) is a summary

and conclusion of the section.

Chapter B2: Fundamentals of Queueing Theory

Queueing theory was introduced by Erlang, a Danish in the early 20th century. He
was a mathematician who studied telephone traffic congestion. Queueing theory is beneficial
in many practical applications in areas such as “telephone exchange, traffic control,
manufacture systems, inventory systems and communication systems, telephone exchange,
supermarket, at a petrol station, and at computer systems” - this marked the beginning of

queuing theory.

Studies have shown that queueing theory is “a set of mathematical tools, which is
used for the analysis of probabilistic systems of customers and servers”. In operational
research, It is known as the “theory of overcrowding” that investigates the correlation
between the calls and the inconvenient delays to respond within the system Gross and Harris
(1998). The reason for considering the queueing theory as a branch of operations research is
due to the use of the results to identify the resources needed to provide services in business
decision making. Queueing theory has been applied in so many areas in the literature like
probability, operations research, management science, and industrial engineering (e.g.
Gorney, 1981; Bunday,1996; Nosek and Wilson 2001). Traffic flow (vehicles, aircraft,
people, communications), scheduling (patients in hospitals, jobs on machines, programs on
a computer), and facility design (banks, post offices, amusement parks, fast-food restaurants)

are the examples of its application in the real world.
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B2.1: Preliminaries of Queuing Theory

Gross and Harris (1998) found queuing theory aims to improve customers’
satisfaction by developing the services and the quality of queues. This has been achieved by
the implication of different models and mathematical approaches specifically focused on
scrutinizing the length of time (Gorney, 1981; Bunday,1996; Nosek and Wilson 2001).
Queuing system is the central part of operations in every department, and so has been applied
by many pieces of research, especially in the area of call centres and computer networks. In
1909 the telephone network engineer called Erlang worked on the telephone queuing
problem and wrote his article about this issue. Later on, he was named as the inventor of
queuing theory by publishing his paper (Gross and Harris, 1998). As Kendall (1951)
mentioned in his work, most of the research and practices on queuing theory intend to make
a model to improve the performance of a queue, based on the equilibrium theory. In this
case, Ackere and Larsen (2009) found that, despite general assumptions, the intention of the
queuing approach is not merely just to reduce the length of the queue, but to improve the
design and implementation of the system. To make the length of lines shorter, some authors
suggest the idea of paying for services by those who want to use the system (Naor,1969;
Yechiali, 1971). These models are based on statistical circumstances, external customers,

and service quality.

Studies have shown that Naor (1969) is the pioneer in discussing and analysing the
behaviour of customers in the queue. In his paper, he investigates the effect of a queue
length on customer decision making, whether to stay in the queue or balk from the line. Per
his debate, customers care about the facility and services provided, compared to the expenses
and value of time spent in the a queue. His work was reviewed by Hassin and Haviv (2003)
to find a solution for the effect of delay on service value and the costs of staying in a line.
They concluded that management should focus on queuing arrangements before the arrival
of customers, as this plays a pivotal role in retaining customers. In this case, as observed by
Hassin (1986), managers and businesses should inform customers about the waiting time for

the services or goods beforehand to avoid balking after encountering the queue system.

M/M/1 queueing system has been studied through Naor (1969) research to analyse
the effect of a queue length on customer decision about whether to join the queue or not. As
a result, his solution was to control the number of people involved in the system. Based on
Naor’s article and the idea of limiting people, Yechiali (1971) suggests people pay for

coming to the system and staying in the queue. Many researchers such as Stidham (1985;
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1992; 1989), Mendelson and Yechiali (1981), Dewan and Mendelson (1990), Ackere (1995),
Rump & Stidham (1998), Zohar et al. (2002), Haxholdt et al. (2003), Ackere et al. (2006;
2009) worked on the idea of Naor and Yechiali to get a better understanding of the queuing
system and also improving the concept. In this case, Ackere and Lersen (2007) focused on
identifying if customers and services are external or internal; as well as if customers

decisively joined the queue or if they selected it randomly.

Another significant study builds further on the work of Naor and Yechiali; and
includes the study of Edelson and Hildebrand (1975). Introducing M/M/1 queuing model
consists of a distinct category of clients who have ‘a heterogeneous structure’ of desire to
wait. This study was successful in restricting capacity and the optimal queue system, and in

its consideration of the number of customers waiting in line.

In addition to the studies focused on the number of customers in the queue, Dewan
and Mendelson (1990) focused their research on the size and the essential factor in decision
policy, the idea that wasting time wastes money. On the other hand, spending time, cost!
They established a mathematical model that assumes a non-linear delay cost structure to find
a trade-off between the domestic price for acceptance of services and capacity decision.
Based on this model, the amount is variable according to the number of customers in each
period, and the cost of delay has to be considered for each demand. Their work has been
reviewed by Ha (2001) with an emphasis on the price problems. Ha (2001) points out that

customers have a choice for their service encounters.

Stidham (1992) followed the research that was done by Dewan and Mendelson
(1992); this was later developed by Stidham and Rump (1998), who found that customers

decided to spend time in a queue based on their previous experiences of using the service.

Further studies focused on balking, including research by Boots and Tijms (1999).
They focused on the multi-server scenario when due to delay in providing the services,
customers leave the system. The result shows that in most of the cases, customers leave the
queue in call centre after 20 seconds of being on hold. Moreover, Agnew (1976)
demonstrates the relation between the different aspects of the queue (queue length and
service rate) in dynamic behaviour. This process takes place through analysis of differential
equations. While Ackere and Larsen (2004) introduce the Cellular Automata model to show

the customer selection of services based on their experiences.
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In the past decades, most researchers chose an experimental method to analyse
queuing systems. Some of these studies (Seale, 2005; Rapoport et al., 2004; Stein et al.,
2007) that analyse the queue resulted in the same queue patterns, even if some people balk
or renege from the line. Besides, Rapoport et al. (2010) initiated a project, including different

scenarios to test the behaviour of customers with different service capacity.

B2.2: Queueing Models

Elements of Queue

A waiting line usually occurs in the situation that available service does not
adequately serve the number of customer demands. In this context, customers are defined as
humans or objects. “Machine waiting for repair, a customer order waiting to be processed,
sub-assemblies in a manufacturing plant, electronic messages on the Internet, and ships

waiting for unloading” are the example of the objects.

In a waiting line system, a challenge for a manager’s decision making is to determine
the level of service to offer in terms of quality. If they provide low quality services to the
customers, they can save costs in the short term but may incur high costs of customer
dissatisfaction, such as loss of future business and actual processing costs of complaints. In
spite of the higher cost momentarily for providing a high level of service, it increases
satisfaction costs. Because of this trade-off, management must consider that which is the
optimal level of service provision. For example, fast-food restaurants illustrate the transient
nature of waiting line systems. Usually, within a fast-food restaurant, meal-times see peak
waiting lines which is due to the limited available capacity which could be complicated by
the waiting line needing to be handled quickly. As a solution, to speed up delivery of the
service, some restaurants use an extra window to receive the customer; the first window for
receiving the payment, and the second window for picking up the food. However, for the
rest of the day, only a single window may be used since there is no waiting line or

significantly less waiting at the drive-through windows.

Based on the above discussions, the challenge is creating service systems with
adequate capacity that are also economically viable for organisations. A fast-food restaurant
experiences variable demand and variable service times. Usually, for fast-food restaurants,
it is difficult to anticipate the number of customers’ request and the identity of the orders by
each customer. It means each order can be unique and require a different service time.

Therefore, it is essential to understand the various elements of a waiting line system. This
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includes the customer population (finite or infinite) source, the service system, the arrival

and service patterns (the arrival rate specifies the average number of customers per time

period and the service rate is the capacity of the service system), and the priorities used for

Queue Elements

controlling the line.
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Figure B2.1: Elements of Queue

Balking, reneging or jockeying are different types of customers behaviour in the
queue. When customer jump from one queue to another one to make his stay shorter is
jockeying. When the customer decides not to enter the waiting line is balking and reneging
happens when the customer enters the waiting line but leaves before being served. The
models used in this research is based on the queueing system of service organisations that

customers come from an infinite population.

The Service System
There are five elements of the service system in the organisations as follow:
Queues, Server numbers, Arrangement of the servers, Arrival and service patterns, Priority

rules.
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Figure B2.2: Queueing structure

In this section, we discuss the different structure of queue as it shows in Figure B4.2.

. SPF (Shortest processed first)
. FIFO (First In First Out)

. SQ (Single Queue)

. Multiple Queues

. Diffuse Queue

. Head of Queue

SPF (Shortest treated first): As it shows in the name Shortest Processed First (SPF)
is a queueing model that the shortest line or the customers with the most concise request will
be served first. This kind of model issued in systems like fast food restaurants and
supermarket branches. In some cases, it is challenging as some customers may complain
about it is not fair to stay longer than others just because of their request. Therefore, it is
vital to explain to the customers about the reason, concept, and logic of this model in order

to keep them satisfied.

FIFO (First In First Out): In this model, the customers have been served based on
their arrival time. This one is the most usual queue models to help customers equally to

assure them there is no discrimination or bias.

SQ (Single Queue): Single queue (SQ) is another model of a queue that businesses
ask customers to stay in one line to be served. Mainly because there is only one service
operator, it usually happens in small businesses. This is the fair model that serves customers

in turn, and like the FIFO model, there is not any complaint from them.
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Multiple Queues: As the name shows, there is more than one queue in this model,
and customers can decide to join any of their preferred lines. For example, some might

choose to join the shortest queue.

Diffuse Queue: Diffuse queue is the model that customers should take a ticket from
the machine until their turn arrives. In this model, some machines have multiple buttons for

different queues and based on their customer requirements they get a ticket for that queue.

Head of Queue: This model has multi-checkout systems that call customers from a

single queue. The most use of this is in the post office or big supermarkets.

Priority Queue: Priority queue is the model that serves customers based on the
priority as they divide them into different classes or positions. For example in the airline
industry first-class customer, business class and economy class will serve from different

queues.

Waiting Line Performance Measures
Performance measures are used to gain useful information about waiting line

systems. These measures include:
(a) The average number of customers in the queue.

(b) The average time customers spend waiting and the average time a customer pays
in the system - Customers often assume long waiting times result in receiving poor-quality
service. That is, the company can offer discounts or better service at less busy times of the
day or week, for example, a restaurant provides early-bird diners at discount rates and
serving the customer is a higher level. The cut moves some demand from prime-time dining
hours to the less desired dining hours. In this case, it is crucial to consider the time spent in
the system, because if too much time is spent, customers might perceive the competency of

the service provider as inferior.

(c) The system utilization rate - Measuring capacity utilization shows the percentage
of the time servers are busy. Of course, each management’s goal is to provide adequate
servers to ensure the waiting time is not excessive, however, many servers may be cost-
inefficient to the organisation. We calculate these measures for two different waiting line

models: the single-server model and the multi-server model.
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M/M/1 Queue Model
The simplest waiting line model involves a single server, single line and single-phase

system. The following assumptions are made when we model this environment:

e The customers from a population that can be considered infinite.

e Customer arrivals are described by a Poisson distribution with a mean arrival rate of
(lambda)

e The customer service rate is described by a Poisson distribution with a mean service
rate of (mu)

e The waiting line priority rule used is FIFO.

Table B2.1, shows the formula to calculate the operating characteristics of the queue.

Parameters Definition Formula
A mean arrival rate (number of arrivals per unit of time) -
n mean service rate per server -
A
P the average utilization of the system —
u
L Average number of units (customers) in the system (includes both the A
customers waiting for service and those being served) w—2A
12
Lq average number of customers in the queue (waiting to be served)
u(p—2)
N 1
w average waiting time in the system —l
u —_—
W, average waiting time in the queue (service time not A
1 included) u(L—A)

B2.3: Types of Waiting

Research indicates waiting can be divided into multiple categories, generally into
three types; as Tylor (1994) observed, these include before, during, and after the services or
shopping. In other research, it is defined as ‘pre-process’, ‘in-process’, and ‘post-process’.
For example, at a football match, the pre-process refers to the viewer in the queue to buy the
ticket; the in-process is the time the viewer is sitting in the stadium; and the post-process is
the time when the viewer is waiting in the queue to leave the event. According to Dube et
al., 1988; Venkatesan & Anderson, 1985, organizing the pre-process waiting is more
important compared to the other two categories of waiting, since at the pre-processing stage,
customers are more likely to become easily dissatisfied if the service is provided at a low

level. A long wait in the queue may be associated with a low-level of service.
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Consequently, it is crucial for organisations to have a better understanding of the pre-
process waiting due to its impact on customers. The pre-process waiting can be divided into
sub-classification as pre-schedule, post-schedule, and queue (Tylor, 1994). Pre-schedule is
the time when the client arrives earlier than start time so the customer should wait for the
services. Post-schedule or delay is the time when the start time passes, and services are not
ready for customers because of some problems. The last one, queue, refers to the situations
with no schedule or appointment provided for the services and customers. Therefore, they
should stay in a line for an unknown amount of time to be served. Imagine, you are hungry
and decide to have food in a restaurant or fast food. You make a reservation for your seat at
13:00, but if you arrive at the restaurant at 12:30 you have to wait 30 minutes to be served.
This is pre-schedule waiting. However, if your seat is not ready by 13:00, and you are
required to wait beyond that time (e.g. up to 13:20), that extra 20 minutes is post-schedule

waiting.

Types of waiting

Post Schedule Pre-Schedule

Figure B2.3: Types of Queue

B2.4: Queuing Structure (Physical or abstract)

Scholars defined waiting in two different types: 1. physical waiting, that is if the
customer stands in the queue to be served. 2. abstract waiting or waiting elsewhere, that is if
the customer is waiting on the phone at home or waiting at home to receive a delivery (Tylor,

1994)

Physical waiting

According to studies, customers in physical waiting usually became angry, irritate,
and unsatisfied (Larson, 1987; Hui & Tse, 1996; Taylor, 1994; Zhou & Soman, 2003).
Studies show that if the customers realize the queueing time is longer than what they
expected, they became more dissatisfied even from the actual service received. This could
also be the effect of a longer perceived waiting time even if service was received on time.
Therefore, long waiting or perceived long waiting can negatively impact customers’ point

of view of the service provided and the organisation itself. (Hui & Tse, 1996). Koo and
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Fishbach (2010) maintain that customers stay in the queue to achieve a goal, plus as the line
grows there is more pressure on customers to achieve their goal and receive that which they

are awaiting. This can cause a low ranking of services for the business (Taylor, 1994).

Zhou & Soman (2003) argued that customers have other options in some cases when
they think queues and waiting times are longer than usual. In these scenarios, they can balk
or renege from the queue and return later or move on to other shops that provide the same
services. Studies show that the most frequent reason for balking from queues are shifts to

other shops, waiting for costs and low ranking of services.

However, there are reasons customers choose to stay in queues as long as it takes to
achieve their goal. Scholars found that when customers notice that the number of people
behind them is large, they prefer to stay in the queue instead of reneging or leaving it. Among
the main reasons customers choose to stay include: a perception that the value of services
that they are waiting for is higher than their expectation and if they balk from queue, they
could not benefit from it. Scholars also found that customers stay because they worry about
if they leave the queue and want to come back another time, the queue may be just as long
or even longer (Koo & Fishbach, 2010; Zhou & Soman, 2003; Cialdini, 1985). When the
customers compare themselves to the people behind them, they feel more satisfied with the
social view of staying in the queue and it causes the positive point of social comparison.
Studies show that when customers are not sure about their behaviour, they compare
themselves to other people and social comparison happens for them to see the differences
and perceive the advantage of being ahead (Gibbons & Buunk, 1999; Zhou & Soman, 2003;
Koo and Fishbach, 2003).

Abstract waiting (Waiting elsewhere)

Abstract waiting or waiting elsewhere refers to the situation that the physical
presence of the customer in the queue to receive a service is not necessary. In this waiting
type customers can assign their time to do their preferred activity until it is their turn to be
served. As Taylor (1994) found in his research, customers became angrier and dissatisfied
about services in physical waiting but not so in abstract waiting since they do not feel the
waiting time the same way, as their busy with their own activities. For example, when
waiting on the phone at home, even if queues are long customers are often also busy with
household chores, reading or watching tv, etc, and do not feel the waiting time as much

compared to a physical waiting.
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Lete and Park (2008) discovered as these kinds of customers do not have the
experience of looking at these products or services physically, and they may become
confused when receiving information. Consequently, they seek help from customers with
more experience and may assess products and services based on the queue length, busyness

and their perception of the amount of demand there is for an organisation’s services.

B2.5: Queue Management System

In both private and public departments, there is a need to manage people in queues.
Private organisations like retail shops, fast food, and restaurants and public facilities like bus
stops and hospitals all require the management of people wishing to achieve their goal.
Managing queuing in these queuing systems is called the Queue Management System
(QSM). There are two kinds of queue management systems: reactive or responsive and
proactive. In response, the system tries to improve the service by managing the current
queue. The proactive management of queuing is dynamic improvement applied based on
collecting data about the system and using those statistics to find the problems and improve
the system by analysing data information. The QMS allows managers to observe behaviours
of people trying to achieve their goals of receiving the service and enables managers to make
decisions for organising, adjusting and improving the system in the future. The style of
queues in this system includes the people who are physically present in line to take a ticket
that enables the customer to select their position and stand or sit wherever they like. It
facilitates a more friendly and relaxed atmosphere for customers, as well as decreases the
pressure on the system and servers doing their job. Solving the problem of clients waiting in
the queue depends on the place and the environment. Improving the atmosphere of the

environment, improves the efficiency of the system and the perception of customers.

Chapter B3: The Methodology of Systematic Literature Review

In this chapter, the detailed information and the methodology that is needed to
conduct the literature review are explained. A systematic literature review has been applied
to review the optimum length of the physical queue in service organisations. The central
phenomenon of interest is the optimum length of the physical queue in service organisations.
Instead of a traditional literature review, a systematic literature review is chosen for the
purpose of reducing bias by adopting a scientific, replicable and transparent process of

reviewing the literature (Tranfield, Denyer and Smart, 2003).
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B3.1: Time Horizon
As Tranfield et al (2003) mentioned, the systematic review of literature should be in
detail to ensure that the search can be replicated. The data for the purpose of this literature

review was gathered from 1977 to the end of 2018.

B3.2: Journal Selection
The articles included in the search are all ABS Ranking Journals (Operations and
Technology Management, 3, 4, 4*; Operations Research and Management Science, 3, 4, 4%),

The UTD DALLAS 24 Journal Ranking and Financial Times Top 50 Journals.

B3.3: Selection of Articles

To evaluate the relevant empirical studies to answer the research questions, the
systematic literature review methodology is adopted by looking at the review papers in the
“Scopus” database of articles. This type of process of reviewing the literature decreases bias
in the case of reviewing papers and promotes replicability and reliability of the findings to
make it transparent (Denyer and Tranfield, 2009; Tranfield et al., 2003). Table B3.1
demonstrates the five different stages of reviewing the literature of empirical queueing

theory systematically.

Table B3.1: Process of literature review

Stage one Stage two Stage three Stage four Stage five
Keywords Search Duplicates | Short-Listing
eliminated of articles Full paper review
and analysis
343 articles 249 articles 131 articles 83 articles
e

Journals and database Abstract Review Microsoft Excel

. and Analysis database created
selection
Title, Abstract and
Keyword of peer
reviewed
Selected scholarly Classification of
journals searched articles

Period: From 1977
before end 2018
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B3.4: Article Classification
As it shows in the table B3.1, the first part of reviewing the literature is a search for
“title, abstract and keyword” in the Scopus database for the following combination of

keywords:

TITLE-ABS-KEY ( "queu*" OR "waiting time*" OR "waiting line*" ) AND
TITLE-ABS-KEY ("behavioral" OR "behavioural" OR "behavior" OR "behaviour" OR
"culture" OR "cultural" OR "perception*" OR "satisfaction*" OR "customer satisfaction*"
OR "customer decision*" OR "psycholog*" ) AND ABS ("customer*" OR "consumer*" OR
"people" OR "patient" OR "human" OR "person" OR "arrival" OR "shopper" )

The next step is to eliminate the duplicate findings from the results. This reduces the

number of articles from 343 to 249 articles.

The third step was to read in detail the designated abstracts of the 249 papers to select
the ones that included empirical data in their research on queue behaviour. Many articles
dealing exclusively with non-empirical research or with statistical analysis were excluded.

After reviewing abstracts, 131 articles are selected to move on to the next step.

In step four, the relevant and important articles that are cited in the reviewing papers
are added to the list. As expressed by Denyer and Tranfield (2009), this procedure makes a
comprehensive list of articles that helped to find the appropriate articles. The organic
addition of further papers thus sought to ensure that we included all papers relevant to our

search and provided a further eight papers, bringing the final total to 83.

In the last step, Microsoft excel document was created to analyse the final 83 articles

in-depth for the relevant information like the measures in Table B3.2.

Ehsan KHAJEH, Ph.D Thesis B3-23



Step | Description

1 Establishing a theoretical foundation by theory building and theory verification.

2 Research design classification; i.e. single or multiple case study, panel study, focus

group study and survey

3 Data collection method, where articles are classified under historical archive

analysis, type of observation\s, interviews and questionnaire survey.

4 Implementation stage; i.e. sample industry, sample size,
qualitative/quantitative/triangulated data, cross-sectional or longitudinal data

collection and type of respondents.

5 Data analysis method; i.e. descriptive statistics, tests of differences/similarities,

measures of dimensionalities and statistical interpretation of parameters.

6 Summary of findings

B3.5: Analysis and Coding Articles

Each article was subject to content analysis by visually scanning the entire document
for discussions of theory and conceptual frameworks. A Microsoft excel database was
created where the articles were classified into different headings and sub-headings for the
purpose of analysing the trends and gaps. Finally, data were extracted from the 83 selected
articles by employing a data extraction instrument as advocated by Tranfield et al. (2003) to
reduce human error and bias. The data extraction instrument included details such as journal
name, title, the context of the study, methodology and findings. As Ritchie and Spencer
(1994) suggested, the selected literature was analysed in an inductive way employing the

thematic framework approach.

Chapter B4: Descriptive Findings of Literature Review in queueing theory
The descriptive findings of the literature review are presented in the general
characteristics, methodological characteristics, conceptual characteristics and the services

context (Tranfield et al., 2003)

B4.1: Growth of Empirical research in Queueing Theory
It was observed that an empirical research article in queueing theory appeared in

Operations Research in the years 1983 and 1987 (Odoni Amendeo, Emily, 1983; Larson,
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1987) The article reported an observation and the interviews that have been done with
managers “in examining customer reaction to the waiting involved in queues”. The

frequency distribution of empirical articles in journals since 1983 is given in Table B4.1.

Over the last three decades, there has been minimal growth in the number of
empirical research articles published in queueing theory. The number of empirical research
articles are 0.03 percent of total articles (343 queueing theory articles) published since 1977.
During the course of this research, it has been observed that the empirical research articles
have been published in multiple journals including Annals of Operations Research, Decision
Sciences, European Journal of Operational Research, International Journal of Production
Research, Journal of Consumer Research, Journal of Operations Management, Management
Science, Manufacturing and Service Operations Management, Marketing Science, Naval
Research Logistics, Omega, Operations Research, Production and Operations Management.
The highest number of articles is published in the European Journal of Operational Research
with 24 articles in each one. The frequency of empirical articles published in queueing theory

is shown in Table B4.2.

Table B4.1: Number of empirical research articles in journals

Numbers of Articles 1983-2018

Production and Operations Management
Omega

Marketing Science

Management Science

Journal of Consumer Research

European Journal of Operational Research

Annals of Operations Research

The distribution of empirical research articles in queueing theory according to year
of publication is from 1983. The selected articles cover a time span of 34 years from 1983
to 2018. This wide time span provides an opportunity for the readers to understand the
evolution of the thought process in the field of queueing theory. The majority of the
incorporated articles (n=60) are less than 10 years old, demonstrating the rising academic

interest in empirical research in recent years.

Ehsan KHAJEH, Ph.D Thesis B4-25



Table B4.2: Classification of articles by year

Journal Name 1983- 1996- 2006- 2011-
1995 2005 2010 2018
Annals of Operations Research 0 0 0 4
Decision Sciences

European Journal of Operational Research
International Journal of Production Research
Journal of Consumer Research

Journal of Operations Management
Management Science

Manufacturing and  Service  Operations
Management

Marketing Science

Naval Research Logistics

Omega

Operations Research

Production and Operations Management

Total

(=R kel Fa T
=N == OO
Tmwo|lo|lo|n|o
[ (N[O |O|Ww|—=

[e (=11 S} =} [} f)
— oI || —
= DA =1 R k=)
Al Oo|v|O

Journals publication

55%

21%

= 1983-1995 = 1996-2005 2006-2010 2011- 2018

Figure B4.1: Percentages of journals publication by year

B4.2: The intention of empirical research

Generally, the purpose of any investigation in the field of empirical research should
serve either theory building or theory verification. Research suggests the theory-building
develops new concepts by using existing theories and practices (Glaser and Strauss, 1967;
Flynn et al., 1990; Lynham, 2000). While the idea of theory verification is to verify the
existing theory by thorough testing of the generated hypotheses within specific conditions,

the same concept has been used in the present study to classify the articles. Most articles

Ehsan KHAJEH, Ph.D Thesis B4-26



published serve theory verification which shows that researchers have been more interested

in theory verification rather than theory building.

B4.3: Research design method

Multiple research design methods are used to perform empirical research, including
a single case study, multiple case study, panel study, focus research, and surveys. But the
most widely used approach which is used in operations management is the survey research
method (Flynn et al., 1990). Observation, survey and experiments are the most widely
employed research strategies in the studies. Survey was employed by 54% of studies and
41% of studies used a single case study (Bryman and Bell, 2011). The remainder of the
studies used the field study design. In the present study, observation and survey research

strategies have both been used.

B4.4: Performance and Implementation

The implementation phase of any research design starts with the selection to identify
the data collection method. It is essential to determine the range of industries from which to
collect the data. In the present research, the concept of queueing theory is not only restricted
to one type of service industry but applies to all service organisations. In this case, the UK
Standard Industrial Classification of Economic Activities (SIC) is the selected method for
this purpose. The investigations and analysis of the data collected in each different sector
revealed that the call centres and hospitals contained more than 67% of businesses. In the
rest of the articles, data was collected from multiple industries including the fast food

industry, bike shop, restaurant, supermarket, and banks.

B4.5: Data analysis techniques

In the opinion of Flynn et al. (1990), empirical data analysis requires generalisation,
to frame a new hypothesis or to validate an existing theory. According to Montoya-Weiss
and Calantone (1994), the total data analysis method is classified into the groups, as shown

in Table B4.3.
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Table B4.3: Data analysis techniques with methods in empirical research

Group | Data Analysis Technique Methods
1 Descriptive statistics Means, frequencies and proportions
2 Tests of differences/ t-test, binominal test, analysis of variance
similarities (ANOVA), multiple ANOVA (MANOVA),
and X2 test
3 Measures of dimensionalities | Factor analysis, cluster analysis and
discriminate analysis
4 Statistical interpretation of Correlation analysis, canonical correlation
parameters analysis, regression analysis, path analysis and
structural equation models (SEMs)

Descriptive statistics are applied to show the highest number of published articles
(67%). While the statistical interpretation of parameters only includes 26%, the remaining

4% used a mixture of various other techniques.

B4.6: Data Collection Method

As expressed by Wittink (2005), Data collection is a significant phase of any
empirical research. The are several methods of data collection. The most well-known include
participant’s observations, outside observations, interviews, historical archive analysis, and
questionnaire surveys. These methods could be used in various combinations to achieve an
appropriate data. Among the methods mentioned for data collection and analysis, research
suggests that the historical archive analysis is a trustworthy methodology. It is generally used
in alignment with another method, including interviews either for multiple or single case
studies. Considering the argument of Flynn et al. (1990), the significant advantage of
historical archive analysis is its unbiased nature. As he discussed, the most widely used
method is the questionnaire survey method. It applies to all single and multiple case studies,
panel, and focus groups. But there is a restriction with the significant bottleneck of this
design since it is determining the reliability, validity, and generalization of the questionnaire
approach. Table B4.4 demonstrates the distribution of empirical research articles in the
queue base on the year and research methods. It shows that time of articles from 1987 to
2015 in different journal articles. The researchers used different methods of collecting
primary data such as questionnaires, observation, interviews, video recording and historical
archives. The statistics show that observation and questionnaires are the most frequent
research methods. Studies demonstrate that historical archives and observation are the most

applied methods in data collections, used in more than 75% of the articles; while the mix of
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video recording and questionnaire were used in 3% and video recording used in 5%. In this

case, the remaining reports did not state the data collection methods used.

Table B4.4: Frequency distribution of empirical research articles in Queue

Author Title Year | Source Title Primary Research Method
Questionnaire | Observation | Interview | Video Historical
Recording | archive
BattR.J., Waiting 2015 | Management Yes Yes
Terwiesch patiently: An Science
C. empirical study
of queue
abandonment in
an emergency
department
LuY., Measuring the 2013 | Management Yes
Musalem effect of queues Science
A., Olivares | on customer
M., purchases
Schilkrut A.
Allon G., How much is a 2011 | Manufacturing Yes
Federgruen reduction of and Service
A., Pierson your customers' Operations
M. wait worth? An Management
empirical study
of the fast-food
drive-thru
industry based
on structural
estimation
methods
Seawright A video method | 2007 | Journal of Yes Yes
KK, for empirically Operations
Sampson studying wait- Management
S.E. perception bias
Luo W,, Impact of 2004 | Omega Yes Yes
Liberatore process change
M.J., on customer
Nydick perception of
R.L., Chung | waiting time: A
Q.B., field study
Sloane E.
ZhouR., Looking back: 2002 | Journal of Yes
Soman D. Exploring the Consumer
psychology of Research
queuing and the
effect of the
number of
people behind
Davis M\M. | How Long 1991 | Decision Yes Yes
Should a Sciences
Customer Wait
for Service?
Davis An analysis of 1990 | Journal of Yes Yes
M.M., customer Operations
Maggard satisfaction with Management
M.J. waiting times in
a two-stage
service process
Larson Perspectives on 1987 | Operations Yes Yes
Richard C. queues: social Research
justice and the
psychology of
queueing.

Table B4.5 shows the summary of objectives and key findings of the empirical

research in queueing theory. It highlights the most issues raised in waiting lines in front of

the service organisations are “customer satisfaction, customers’ decision to stay or leave the
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queue, studying the behaviour of customers in the queue and the layout of the waiting

environment”. The findings demonstrate the relationship between the customers and the

service organisation depends on different factors, like the number of customers in front of

the environment of the waiting line that affects the behaviour of the customer.

Table B4.5: Article's objective and key findings

Author\Year | Article Objective/Issue raised Key Findings
Davis M\M. | How Long Should a | Fill the gap between the “The relationship between customer satisfaction and waiting
(1991) Customer Wait for marketing and operations | time is apt to be different for each service operation because the
Service? through the development | relationship is dependent on many factors, some firm-related and
of the model that links others customer-related. However, once that relationship has
customers satisfaction been determined for a given firm, it can be assumed to remain
with waiting time. constant across all of that firm’s locations. Recognizing it can
provide a service firm with a competitive advantage.”
ZhouR., Looking back: This research “The results show the number of people behind increases, the
Soman D. Exploring the investigates consumers’ consumer is in a relatively more positive affective state and the
(2002) psychology of affective experiences in likelihood of reneging is lower. While a number of explanations
queuing and the a queue and their may account for this effect, the role of social comparisons would
effect of the number | decisions to leave the be the focus.”
of people behind queue after having
spent some time in it
(reneging)
Seawright A video method for a video-based data “Results show that there is a significant difference in wait-
KK., empirically collection methodology perception bias due to the presence or absence of an explanation,
Sampson studying wait- for studying wait- but that whether the explanation focuses on customer cause
S.E. (2007) perception bias perception bias. To look or server cause makes little difference. The findings provide
at Maister’s principle needed empirical support for one of Maister’s principles, with
about the impact of wait | the additional contribution being the development of a video-
explanation on wait- based research methodology that is able to enrich queuing
perception bias research by enabling the study of wait-perception bias”
Davis An analysis of A purely operational “A customer's wait prior to entering the first stage of the system
M.M., customer approach to providing impacts on customer satisfaction much more than the wait prior
Maggard satisfaction with customer service to entering stage two. The conclusion from this analysis is that in
M.J. (1990) | waiting times in a measures the speed of a sequential, multi-stage process, management should design
two-stage service the service in terms of and staff the system so that the shortest wait for the customer
process how long the customer occurs prior to the first stage.”
actually waits prior to
being served. the goal of
the service manager is to
provide an acceptable
level of customer
satisfaction in lieu of a
maximum acceptable
average waiting time.
This new approach to
defining customer
service raises several
interesting managerial
issues in the design and
staffing of a two-stage
(or, for that matter, a
multi-stage) process.
BattR.J., Waiting patiently: This study contributes to | “It shows that the queue length (in our study, waiting room
Terwiesch An empirical study | the understanding of census) impacts behavior separate from wait time. This shows
C. (2015) of queue customer waiting that in queues that are at least partially visible, Erlang-A-type
abandonment in an behavior by examining models do not fully capture abandonment behavior. Beyond just
emergency the queue abandonment the queue length, it replicates that patients respond to other
department behavior of patients visual aspects of the queue in very sophisticated ways. For
waiting for treatment at a | example, patients increase abandonment in response to
hospital emergency observing arrivals, presumably because waiting patients
department. recognize that the queue is not FCFS and that new arrivals may
be served first. Furthermore, waiting patients infer the relative
priority status of those around them and respond differently to
those sicker and less sick.”
LuY., Measuring the to analyze how waiting “Results indicate that waiting in the queue has a nonlinear
Musalem effect of queues on in queue in the context impact on purchase incidence and that customers appear to focus
A., Olivares | customer purchases | of a retail store affects mostly on the length of the queue, without adjusting enough for
M., the speed at which the line moves. An implication of this finding
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Schilkrut A. customers’ purchasing is that pooling multiple queues into a single queue may increase
(2013) behavior the length of the queue observed by customers and thereby lead
to lower revenues. Findings show that customers’ sensitivity to
waiting is heterogeneous and negatively correlated with price
sensitivity, which has important implications for pricing in a
multiproduct category subject to congestion effects.”
Allon G., How much is a objective of this paperis | “Our results confirm the belief expressed by industry experts,
Federgruen reduction of your to conduct an empirical that in the fast-food drive-thru industry customers trade off price
A., Pierson customers' wait study of an important and waiting time. More interestingly, our estimates indicate that
M. (2011) worth? An industry to measure to consumers attribute a very high cost to the time they spend
empirical study of what extent waiting. Recommendation is an approach to estimate how sales
the fast-food drive- waiting time volumes for a service organization depend on all prices and
thru industry based performance impacts waiting times of the various service providers in the region,
on structural different firms’ market along with other relevant attributes.”
estimation methods | shares and price
decisions
Luo W, Impact of process examine how process “That process changes can have a significant impact on
Liberatore change on customer | changes affect customer customer perception of waiting time as well as the actual waiting
M.J., perception of perceptions on waiting time, but surprisingly customer satisfaction did not change.”
Nydick waiting time: A and customer satisfaction
R.L., Chung | field study
QB.,
Sloane E.
(2004)
Larson Perspectives on Social injustice, “Waiting relates to social justice, slips and skips concept. In
Richard C. queues: social queueing environment, examining customer reaction to the waiting involved in queues,
(1987) justice and the feedback it becomes obvious that factors other than the actual time spent
psychology of waiting greatly influence customer satisfaction. A major factor
queueing. in customer perception of queues is fear of social injustice.
Social injustice occurs when a person arriving later to the queue
skips ahead of a customer who arrived earlier and who has been
waiting longer. While the people who skip feel a certain
satisfaction for their good fortune, those who arrived earlier feel
victimized. A very effective solution to this problem is to
arrange a single queue. Even in the absence of social injustice,
waiting can be perceived as frustrating, and many companies
have lost business due to queue-related customer dissatisfaction.
Innovative and successful solutions include 1. providing live
entertainment in the lobby of a bank, 2. installing television sets
near the queue, and 3. using the presence of a captive audience
to advertise goods and services.”

Chapter BS: Empirical Research in Queuing Theory

BS.1: Empirical Research in Operations Management

To have a better understanding of this topic, a clear definition of the terms
“Operations management (OM)” and “empirical research”; is required. Operations
management is generally associated with topics linked to the management of resources. As
Chase and Aquilano (1992) described, operations management is "required to produce the
goods and services provided by the organization”. On the other hand, empirical research, as
Flynn et al. (1990) notes, refers to research that uses data that derive from natural field-based
observations from an industry. This contrasts with a studies that are conducted in laboratory

settings by mathematical modelling or using simulation models.

Chase (1980) founds, “there is a need for more high-risk research in terms of analytic
rigor in operations management. Chase's article, presented in the first issue of the Journal of
Operations Management, defined high-risk research as the movement from mathematical
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proofs to simulation runs, laboratory studies to field studies, time-independent studies to
longitudinal studies, and single variable to multivariate problems. At the time this article was
written”, despite the long history of using this type of research in the areas of science and
management, it was an entirely new type of research in the OM area. Wood and Britney
(1988) noted that there were pressures for change in the path of OM research. External
demands placed on managers in operations related to the rapid advancement and change
occurred in the field. According to the author, this resulted in exerting pressure on academics
to operations managers to become more integrative and broader in the scope of both research
methods and research topics. Meredith et al. (1989) detailed the state of the research
methodologies used both historically and concurrently in the OM research. In the paper by
Amoako-Gyampah and Meredith (1989), strong reasons provided that critical review in the
direction of OM research is required. These reasons usually presented by researchers and
academics, in the late 1970s and early 1980s, for the reassessment of the OM field mentioned
below. The first reason refers to the functional area of OM, which excludes the professional
status in comparison to the other functional areas of business that include a professional
situation. Besides, research directions and techniques in OM have not improved according
to the critical paths in the industry. The conclusion of this 1989 study demonstrates some
progress in the research of applied topics that are of interest to the industry. In this case, a
critique of the survey refers to a low level of development in research methodologies
associated with empirical research, specifically in the comparison between published and

pipeline research.

On the other hand, this evidenced by OM researchers depending entirely on
mathematical modelling and laboratory simulation experiments, and the non-existence of
integrative and cooperative research has been almost proven. Minor et al. (1994) provide

variable suggestions regarding the future of empirical research.

B5.2: Empirical Research in Queueing Theory

Many studies agree that queueing is not a pleasant time for customers. As Kandemir-
Cavas and Cavas, (2007) point out, "waiting in queues for a service is annoying" for many
customers specifically when the demand for a service exceeds its supply (Obamiro, 2003).
In other words, as expressed by Scotland, (1991) it is a "negative experience." The
unpleasant experience of waiting in line often has a negative effect on other clients'
experiences at a particular organization. In the opinion of Davis et al., (2003), the method

applied by a manager to address the issue of waiting time is critical to the long-term success
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of the organization. In this case, waiting causes not only an inconvenience but also
frustration to people's daily lives which can lead to customers foregoing valuable services as
a result of the length of the waiting line or their perception of the time wasted waiting.
Waiting may also result in customers being significantly delayed or foregoing other essential
events in order to achieve this goal. As a result, the efficiency of waiting systems is a key
factor that influences customers’ perceptions of service quality. The waiting time problem
is considered inevitable in cases of random requests, mainly because of the capacity to
provide satisfactory, yet random service involves high costs. This is the premise from which

the queuing theory started to design service systems (Alecu, 2004).

Another study carried out by Bolanle (2011), stressed the usability of queuing theory
for the problem of port congestion, to enhance sustainable development of Nigeria ports.
Nigeria ports were characterizing with incessant congestion problems in the recent past,
which resulted in the diversion of ships scheduled for Nigeria ports to other neighbouring
country ports. Consequently, the country lost a lot of revenue. The effectiveness and
efficiency of a port is contingent upon loading and unloading of ships. The traffic movement
through a port is a complex phenomenon because of the random nature of the arrival time
and the duration of service time for ships. Thereby, a systematic approach in port planning,
queuing and management is required. The queuing model was applied to the arrival and
services pattern, to help with the problems of congestion and proffer solutions to the
problematic areas. It was also used to predict the average arrival rate of ships to Tin Can
Island Port and the average service rate per ship in a month. The study found that the number
of berths in Nigeria port is adequate for the traffic intensity of vessels, but that there are other
factors leading to port congestion. These were identified through a content analysis of the

interview conducted with stakeholders at the port.

The work of Chin (2007) investigated the submittal review/approval process using
queuing theory to determine the major causes of long lead times. Under his study, he
explored the underlying causes of waiting in a process flow results in the improvement of
methods from the queuing perspective. In an article by Joel Zhang Laifu (2000), the
performance of single-channelled and multiple channels queues using the discrete-event
simulation technique was evaluated. The input to the simulators is based on live data. A
customer is allowed to swap to a shorter line which expects to have a shorter wait. But the
service time needed by some customers in the queue may be longer; therefore, despite their

expectation, they may still have a long wait, possibly even longer.
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On the other hand, Opara-Nadi (2005) insisted that customers want fast checkout
systems, which is always a concern in improving store checkout systems. The study was
initiated with a pilot project that observed ten shoppers and compared the cashier checkout
with electronic self-checkout systems. Data for the survey were collected by observations of
checkout processes at Wal-Mart Super Centres in Jackson, Mississippi. In this case,
formulated research questions statistically tested by employing the independent samples t-
tests and the chi-square test for independence. The results of these analyses demonstrated
that consumers preferred the cashier checkout system compared to the electronic self-
checkout system, although shoppers also intended to learn about the use of a new self-
checkout technology. For this study, a random sampling technique was used for two weeks

in three stores and selected 90 customers from each of the two checkout systems.

Most of the businesses turned into the service organisations in the modern societies.
It makes a competitive environment for the organisations. Customer satisfaction and service
operation capabilities provide a competitive advantage for organizations in the marketplace.
This has consequently led to increasing importance in service operations management. As a
result, queues and waiting times have gained considerable attention to all business operation

management specialists. (Bonga, Wellington, Garikai, 2014)

Table B5.1: Past research findings

Author Place Research method Outcome
Obamiro A teaching hospital | observation technique for concluded that the “knowledge of
(2010) in Nigeria the first three days of each | queuing theory can help service
week, Monday to managers to make decisions that
Wednesday because they increase the satisfaction of all concerned
were the busiest parties (customers, employees and
management)”
Dais, Intercontinental Observation for 21 “The traffic intensity obtained is 0.8378
Famula Bank, Osun State, working days from which indicates the probability of a
(2010) Nigeria 08:00am to 4:00pm customer queueing or waiting for service
on arrival.”
Gosha A barber shop Survey of 25 participants concluded that customers are patient to
(2007) wait only if they have the
information of the waiting list and are
able to calculate their turn of being
served.

B5.3: Behavioural Operations Management
Queuing theory is a sub-category of one OM discipline which applies the results of

a behavioural approach to developing more realistic intention assumptions; for example, a
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static characteristic of the customer in queuing systems traditionally modelled by patience
and abandonment (e.g., Riordan, 1962; Brandt and Brandt, 2000). However, there is
empirical evidence that patience is often a characteristic of the system state (Taylor, 1994;
Leclerc et al., 1995; Hui and Tse, 1996; Carmon and Hanneman, 1988). This relationship
has been explored in the behavioural literature by Maister (1985), Levine (1997), Thieery
(1994), Zakay and Hornik (1996), and others. In this case, Zohar et al. (2002) explored the
equilibrium conditions by incorporating customer patience into a queuing model based on
expectations and anticipated waiting times. In this queuing context, the model-generated
theory inspired the need for experimental validation, which in turn developed more accurate

intention related assumptions for use in subsequent models.

Chapter B6: Customer Behaviour in Queues

B6.1: Effect of Externalities on Queue Selection

There is a wealth of literature that discusses the decision process of choosing between
queues. Hassin and Haviv (2003) provide a comprehensive survey of the research on the
equilibrium behaviour of customers and service providers in queuing systems. Also, the
effect of negative externalities on the choice between two queues has been well studied
(Whinston 1977, Whitt 1986). Although the study focuses on joining shorter lines, it should
consider that those simple characterizations of the probability distributions do not exist even
for join-the-shortest queue discipline. On the other hand, unfortunately, the steady-state
probabilities generated by joining the long queues have not been studied, perhaps because

of a perceived lack of applicability.

Consequently, the number of papers that model positive externalities in multiple
queues is limited. In a working paper by Debo et al. (2007), customers arriving in the market
choose whether to join a single line or not. In this case, when there are no waiting costs,
researchers find a threshold length below which customers with pessimistic information do
not join, and above which they do participate. However, when waiting costs, that is prices
are overtly attached to waiting queues as well as the time it takes to served by the
organisation, research shows that a non-threshold strategy may determine the equilibrium.
In contrast, using a more productive two-queue model, we can demonstrate that both positive
and negative externalities in queues have the potential to arise; due to queue-length

information alone.
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The report by Su and Zenios (2004, 2005) focused on patient choice in kidney
allocation in a queueing context. On the other hand, Gans (2002) studied customers who
select a service from a variable service available, with uncertain quality. Customers learn the
actual condition of every service provider through (expensive) repeated service sampling.
There are no congestion externalities in the model. Lariviere and van Mieghem (2004)
“model a system in which customers find congestion costly, and therefore plan to arrive
when the order is underutilized”. They show that when customers choose arrival times
strategically, the equilibrium arrival pattern approaches a Poisson process as the number of

customers increase.

B6.2: Herding Theory

As discussed by Baddeley (2010), herding is the behaviour of a person who follows
an individual or a group randomly. These actors make the same decision by looking at the
action of other people without thinking independently (Loewenstein, 2000; Shiller, 1995;
Banerjee, 1992). The theory of herding goes back to Keynes (1930) who emphasized this in
his research on the people who imitate others in an ambiguous situation. He assumed herding
as a reaction to uncertainty for the people who do not listen to their signals. Because they
are uncertain about their information and unable to make a decision based on their
knowledge. Also, they trust other people’s decisions because they think other people might
have more information (Scharfstein and Stein, 1990; Baddeley, 2010; Kahneman, 2003).
There are many surveys about herding in psychology, economics, and management. In
economics, Chamley (2004) did a review of all previous herding surveys. In queuing theory,
researchers refer to the impact of external information on the choices of customers who are
unable to decide independently and do not wait for the costs (Callander and Horner, 2009;

Veeraraghavan and Debo, 2009).

There are a few pieces of research on behaviour herding based on partial information
like the work of Smith and Sorensen (1998). In their model, people make a decision just by
looking at one or two previous customers. The focus of their work was on the likelihood of
truth based on convergence. Banerjee and Fudenberg (2004) studied a group of people that
decide at the same time by looking at an exact number of customers. The emphasis of their

work was on the convergence of public opinion.
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B6.3: Majority Effect and Conformity

The social influence of a group on an individual is called conformity (Allen, 1965;
Burnkrant and Cousineau, 1975; Lee and Park, 2008). Burnkrant and Cousineau (1975)
defined conformity as “the tendency of opinions to establish a group norm as well as the
tendency of individuals to comply with the group norm.” According to Asch (1956), the
majority effect is the base of conformity, as people follow the majority without thinking
about the reasons which in some cases results in a wrong decision. Banerjee (1992) noted
this continuously in circumstances when customers do not have enough information or are
unsure of how to react and make a decision. They follow the group without making their
own decision even if the group is wrong. As people live together, their behaviour impresses

each other to learn from him or her (Lee and park, 2008).

In the view of psychologists, conformity is the pressure of the group on a single
person which causes the person to follow the group. This pressure and influence of the group
wins the will of individuals in decision making (Kiesler & Kiesler, 1969). Researchers found
that conformity has a significant impact on consumer behaviour, especially in the services
sector and buying products. In purchasing goods, customers make decisions based on the
best seller or popular products. For example, customers follow others to identify what they
choose and, consequently, they follow the customer decision. (Lascu and Zinkhan, 1999;

Bikhchandani et al., 1998; Calder and Burnkrant, 1977; Lee and Park, 2008).

Informative the influence to accept information from others to evince the

truth to reality

Normative the influence to conform to the expectation of others

Based on the advantage of different methods within conformity and, which fit with
the aim of the study, informative compliance is the focus of the researcher. In the places that
customers do not have enough information about the quality of services, they mostly join

the popular queue to gain more knowledge.

When the customer ahead in the queue is aware of other customers behind him or
her, people with high informative conformity perceive the quality of services or products as
exceeding than their expectations. Then, this customer becomes more confident about his or

her choice. This is also applicable when the number of customers in front of them is more
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than they realised, as the number of people already having chosen influences and confirms
their ideas, so they think the product is of high quality. There is a direct link between several
people in the queue and the assumption of the customer from the quality of service. The
result of Cialdini (1985) survey online as a social comparison demonstrate how socially

valuable products attract customers to stay in a long queue.

The research of Debo et al. (2007) on people who decided to join the queuing system
on arrivals investigated two different scenarios. The first scenario excluded waiting for cost,
while the second scenario included waiting at an overt price. With no waiting cost, people
with negative conformity join the queue, especially when it is above the threshold length.
However, with waiting cost, the non-threshold plan may control the balance. The result of
Gans (2002) was observed on customers who were ambiguous about the services or product
and made selections based on previous experience. His model was based on experience
rather than conformity or observation. The result of the study by Lariviere and Mieghem
(2004) points out that customers would like to arrive when the queue is short, which means

fewer people are waiting for services.

Studies in social psychology show that when people compare themselves to others,
they like to improve their skills and learn to be on top of others (Festinger 1954; Gilbert et
al., 1995; Taylor et al., 1995). Social comparison mostly happens when people are uncertain,
or they want to evaluate themselves against others (Gibbons and Brunk, 1999; Zhou and
Soman, 2003; Schachter, 1959). In the study of Koo and Fishbach (2003), the number of

customers in line shows the importance of their goal and validates their decision.

B6.4: Waiting as a Business Issue

Maister (1985) developed a framework that identified the “factors affecting customer
satisfaction with waiting. His framework identified situations in which waits were perceived
either more positively or more negatively as a result of the circumstances of the wait.
Maister's model has been widely accepted because of its strong face validity”. The
fundamental premise of the Maister model is that it is the perception of the wait that
determines satisfaction rather than the actual waiting time. “Much of the research on waiting
has focused on strategies to reduce or avoid waits through the use of operations management
techniques or altering the perceived wait through perceptions management” (Katz et al.,

1991; Maister, 1985).
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Maister, (1985) developed a theory of queue psychology that focuses on a
combination of perception and expectation management. There are eight principles which

organisation can use to influence customer satisfaction with waiting times.

1. Unoccupied waits seem longer than occupied waits.

. Pre-process waits seem longer than in-process waits.

. Anxiety makes waits seem longer.

. Uncertain waits seem longer than waits of a known duration.
. Unexplained waits seem longer than explained waits.

. Unfair waits seem longer than equitable waits.

. The more valuable the service, the longer people will be willing to wait.

o N N L B WD

. Waiting alone seems longer than waiting with a group.

Katz (1991) “did an empirical study about bank customers, examining how a service
firm might improve customer satisfaction with waiting in line. They collected customer
opinion data shortly after customers had completed their bank transactions and found that

customers tended to overestimate how long they had waited in line”.

B6.5: Effect of Queue on Customer Behaviour
Operations and perception management are two methods of organising queues (Katz
et al., 1991). Managing customers in the queue and their relations to the server is the main

purpose of the operations aspect to make the wait useful.

Actual waiting time and perceive waiting time are two types of measuring service
quality in this sector. According to Davis and Vollman (1990) the time that customers stay
waiting for their services has an influence on their satisfaction towards that service. Taylor
(1994) in his research shows that actual time for waiting is not the only reason of keeping
customers happy, besides that perceive waiting time i.e. how to make customers happy in
the queue and how to keep services more convenient based on their expectations is very
important to make them satisfied (Davis and Heineke,1994). Another research that was done
by Katz and Larson (1994) shows that improving customer satisfaction is dependent on

improving their waiting experience and minimizing their wait time in the queue.

The aim of many different research studies that have been done on queue
management and models was to increase the efficiency of the system (Gross & Harris, 1985;

Newell, 1982). Today most of the work in this area is based on mathematical models to find
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better structural algorithms to develop the queue operations of the business. As queues and
waiting times are the main points of relation between customers and businesses, the
satisfaction of customers from their experiences in this area is the goal of management in all
departments like marketing and finance (Taylor, 1994; Zhou & Soman, 2003; Hui & Tse,
1996).

Taylor (1994) mentioned that to have a better experience of waiting and queuing we
should know why people stay in the queue for the services. He describes it as “the time from
which a customer is ready to receive the service until the time the service commences.”
Besides the operation management of queue One way of keeping customers happier about
the queue and having better experiences while waiting for their services is customer
perception management. In this way instead of reducing the waiting time and make the
queues shorter, which may not be economically viable for the organisation, managers can

make customers more contented with better experiences while waiting in queues.

There is lots of research on the behaviour of customers in the queue and research-
based suggestions on how to manage and make better and more convenient queues. Most of

those researchers collected their data through methods such as experiments and observations.

One research was done by Brown et al. (2005) on the effect of waiting time for the
customers in call centres who leave the system found that in this system, customers have no
clue about the queue and waiting times. Because they are unable to observe the number of
people ahead so the only information that they have is the approximate delay time that they
hear by the server (Ibrahim and Whitt (2011). Compared to the systems where the queue line
is visible to customers like fast-foods, restaurants and the business where customers stand in
line, people can estimate how long they should stay in the queue and make their decision to
join it or not. The length of the queue is one of the important factors that determine whether
customers join the queue or not. Erlang did not mention this in his research before. However,
according to Gross et al (2008) this model is the Poisson process that customers may leave

the system based on the queue length.

Another study that has been done in the retail industry is by Png and Reitman (1994)
who did their research in gas stations found that compared to other factors, waiting time is
the main one that attracts customers in this system. In this research, they used aggregate data

to find waiting times. The study that was done by Allon et al. (2011) in the fast-food industry
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shows waiting time affects the demand within the industry. Allon used structural estimation

methods to find price competition between stores.

Based on research done on the effect of queue length and waiting time on the
customer behaviour, the effect is non-linear. The anecdotal data from non-linear customers
in different situations have been studied by Larson (1987). Larson shows perception waiting
time for customers is the important factor for satisfaction, and comparing to actual waiting
time it has different elements and essentials for them that has a non-linear outline (Larson,
1987; Davis and Vollmann, 1993; Berry et al., 2002; Antonides et al., 2002; Mandelbaum
and Zeltyn, 2004; Hasija et al., 2008).

Another non-linear method used in this area of research was used by Mandelbaum
and Zeltyn (2004). They showed that between queue length and balking i.e. customers leave
the queue, there is a non-linear relation. There are some factors that change the view of

customers while in the queue (Larson, 1987):

e whether the waiting is perceived as socially fair

o whether the wait occurs before or after the actual service begins

e feedback provided to the customer on waiting estimates and the root causes
generating the wait

Berry et al. (2002) is among the researchers that test these factors through the use of
empirical study. He conducted controlled laboratory experiments in some cases to test
elements of perceptions of waiting. Some results showed that the effect of the length of the
queue on service rating in the waiting scenarios is less is the queue when it takes less time
to be served than in the queue where they stay longer to be served (Hui and Tse, 1996). The
experiment that tests the customer balking from the queue was been done by Janakiraman et
al. (2011). These research studies suggested two reasons why balking or reneging happens
in queue i.e. after the customer joins the queue and stays for a while then they decide to leave
the queue. Other researchers studied work on the elements of satisfaction in the queue like
music or television that create a better environment for customers and their perception of the

waiting time (Hui et al., 1997; Katz et al., 1994).

Researcher Year Method Industry Finding

Taylor 1994 Survey Airline delay decreases service evaluations by invoking uncertainty and
anger affective reactions

Deacon and 1985 Survey gasoline evaluate customers’ time value of waiting

Sonstelie purchases

Chandon et al. 2005 Survey customer purchase intentions do not always match actual
purchasing behaviour
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Forbes 2008 Observation Airline customer expectations play an important role in mediating this
effect

Campbell and Frei 2010 Empirical study | Bank That teller waiting times affect customer satisfaction and
retention. Their empirical study reveals significant heterogeneity
in customer sensitivity to waiting time, some of which can be
explained through demographics and the intensity of competition

faced by the branch
Aksin-Karaesmen 2011 Call centre Heterogeneity in caller’s waiting behaviour. Our study also
etal. looks at customer heterogeneity in waiting sensitivity but in
addition, we relate this sensitivity to customers’ price sensitivity
Afeche and 2004, Call Centre | association between price and waiting sensitivity has an
Mendelson 2010 important role for setting priorities in queue and it affects the
level of competition among service providers
Dube et al. 1988 Theatre pre-process waiting is more uncomfortable for consumers than

in-process waiting

B6.6: Effect of Delay Announcements

There are so many literatures in the queue that talks about the effect of information
for new consumers (Aksin et al., 2007; Armony and Maglaras, 2004a,b; Jouini et al., 2011).
Most of this literature studied the behaviour of customers in the queue in call-centers. Some
studies that have been done on the queue show that in some cases managers hide the
information about the delay and the queue to reduce balking and to block customers for more
benefit (Hassin, 1986; Whitt, 1999). Guo and Zipkin (2007, 2009) considered the effect of
different types of information about the queue on customer choices. In their study, they
worked on three levels of information (no information, partial information and full
information) provided to customers to see how they decide to proceed to queue based on the
information. Debo and Veeraraghavan (2014) studied customer behaviour with partial

information about the service rate.

Unreasonable delays make the customer unhappy from the services. “The problem
of waiting time gets complicated by a lack of facilities and justification for the rationale of
such waiting” (Duggirala et al., 2008). Bielen and Demoulin (2007) founds in their study
that “customers’ perceptions of waiting time influence their satisfaction with the service that

they receive”.

B6.7: Economics View of Purchasing Decision

Studies demonstrate the economic cost of waiting in line for individuals and
businesses. All businesses and companies try to reduce the cost of waiting in their
departments. To reduce waiting cost, managers try to run their queues in a more efficient
way and provide faster services for customers (Katz et al. 1991). Davis et al. (2003) indicated
that the aim of managers in care units like hospitals is to minimize the waiting time until it
became zero customers in the line. Based on his study, he found that the reasons managers

wish to make a zero waiting time for their customers are; (a) in developed countries, time is
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very important for customers who are often rushing back to job or other commitments, (b)
as the customers stay shorter in the queue they feel more comfortable and satisfied by the
process and more likely to become loyal customers and (c) using new technologies allow
customers to compare the speed of service and this influences their satisfaction. These
managers believe that the shortest time possible for customers to stay in line reduces the

costs for both sides and has a positive impact both on customers and the organisation.

The famous saying that “Time is Money” demonstrates the value of time loss while
waiting and indicates how important it is for costumers to get services faster. In developed
countries, there is high competition between businesses to attract and keep their customers
satisfied. In order to do so, they try to serve them as soon as possible, as organisations are
aware that customers can shift to service providers in hopes of quicker service and

consequently greater satisfaction.

Becker (1991), a researcher in the field of Economics compared the number of
customers in two famous restaurants in which one of them was very busy with a long queue
and the other one is empty. The aim of Becker was the monopoly pricing and the right
information that the restaurants provide to customers. Becker explains why consumer
demand is very “fickle” and why the “shift of restaurants between ‘in” and ‘out’ categories
occurs” using a pair of equilibria that are unstable under large demand changes.
Bikhchandani et al. (1992) have studied the behaviour of customers when they buy a product
about which they have no information on its quality. Their study found that the decisions of
other customers and the information that they provide during their shopping affects
indecisive individuals just by looking and influences their decisions without thinking about

own preferences.

In the current study, people subjects make decisions about joining the queue just by
looking at the length of the queue without having any information about the people in the

queue or the customers who have already been served and how they had made their decision.

Chapter B7: Under Research Domains and Gaps Identified

Most studies on queuing show that waiting times and long queues have negative
impacts on the point of views of customers and lead to negative reviews and reputations for
organisations (Hassin and Haviv, 2003; Debo et al., 2007; Baddeley, 2010; Kahneman,
2003). A review of the literature demonstrated the focus of traditional research to solve the

problems of queuing statistically by making queues shorter. However, in recent years
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researchers found that the design of the queue is not entire problem, but understanding the
behaviour of customers in queue is also very important. Examining the literature shows the
importance of analysing behavioural operations in businesses (Callander and Horner, 2009;

Veeraraghavan and Debo, 2009).

Most of the research in waiting time indicates that the negative evaluation of waiting
in line has both economic and psychological cost (Koo & Fishbach, 2010; Bateson & Hui,
1992; Larson, 1987; Osuna, 1985; Baker & Cameron, 1996; Houston, et al., 1999; Hui and
Tse, 1996; Katz et al., 1991; Taylor, 1994; Tom & Lucey, 1997).

Koo and Fishbach (2010) worked on the waiting line and the behaviour of people in
the line on how they evaluate the value of service base on the number of customers behind
or in front of him/her. Research shows that more customers ahead of queue have a negative
effect on him/her. However, for the new customers that has a first experience of using the
services, the length of the queue is a signal on the quality of the product. Past researches just
look at the link between the information on waiting line and value of the services or products
and just look at the type of waiting’s in the waiting area. These studies indicate the lack of
understanding about the charactristics of the customers in the queue (Hui & Tse, 1996; Koo

& Fishbach, 2010; Clark and Goldsmith, 2006).

Some research on queuing in the field of psychology show that in some cases longer
queues attract some customers who believe the number of people in the queue shows the
value of product, and the number of people behind them validates their decision of product
or service (Loewenstein, 2000; Shiller, 1995; Banerjee, 1992). The herding theory explains
how customers without sufficient information to make personal decisions about product or
services piggyback on the choice of others and they prefer to join the longer queue to
compensate for their inability to decide on their own (Callander and Horner, 2009; Banerjee

and Fudenberg, 2004).

To fill the above gaps, the researcher aims is to support management’s understanding
of customer behaviour by studying queue length and deciding the optimum length of a queue
to attract and retain customers and how it influences the expected product value, intention to
switch to alternatives and offers base on the different type of customers in the different
locations. Understanding this phenomenon will complement the quest for a solution to

reduce queue length even at peak times. Secondly, the researcher focuses on the physical
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queue to determine characteristics associated with this visual information which acts as a

positive signal and leads to customers deciding to join the queue as a result.

Chapter B8: Summary and Conclusion

As a result, the methodology of a systematic literature review for the purpose of this
thesis has been examined. This section provided an overview of the extant literature with
respect to behavioural aspect of physical queues at businesses. The researcher is pursuing
this thesis in order to identify the key research gaps in the literature and understand the
relationship between variables which helped in the development of the theoretical
framework. Fundamentals and preliminaries of queueing theory in operations management
have been discussed. The different types of queuing models and structures which service
organisations use in their day-to-day activities to deliver services to the customers have also

been presented.
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PART C: RESEARCH METHODOLOGY

Chapter C1: Introduction to The Research Methodology

This part of the thesis is concerned with the adopted research methodology that has
been designed to explain the philosophical view of the researcher and the best method of
data collection, aimed at exploring the optimum length of the physical queue in service
businesses, to send a positive signal for customers to join the queue. The research

methodology part consists of five chapters as follow:

1) Introduction to the research methodology
2) Theoretical framework

3) Research philosophy and approaches

4) Formulating the research design

5) Summary and conclusion

Research Philosophies

i ARG Research Design

Thoretical Framework

. Research Strategy

. Review of Literature

. Research Paradigms . Research Method

. Aims and Objectives Time Horizon
. Research Credibility

. Ethics

. Research Philosophy

. Hypothesis
Development

. Research approach

Figure C1.1: Process of research methodology
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Chapter C2: Theoretical Framework

This chapter outlines the aim of this research and presents the theoretical rationale
underpinning the research hypotheses and observation study. Furthermore, research
hypotheses are presented and the theoretical framework of this research is illustrated. The

chapter concludes with a discussion pertaining to the philosophical stance of the researcher.

C2.1: Research Framework

Central to any research undertaking is its design (Bryman and Bell, 2011), an
operational framework that guides the systematic collection and analysis of data and ensures
that the research is undertaken in a manner consistent with the philosophical orientation,
aim, and purpose of the research (Malhotra and Birks, 2007; Sekaran and Bougie, 2012)
Thus, research design ensures that the study undertaken is relevant to the problem (Iacobucci
and Churchill, 2010) This research follows the research design framework suggested by
Saunders et al. (2009) depicted in Figure C2.1.
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Figure C2.1: The “Research Onion”

Source: Saunders, et al., 2019, p. 130, Figure 4.1
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Each layer in Figure C2.1 represents a discrete though interrelated set of activities
that must be considered in designing a robust and coherent research design. Importantly,
each component of the research design offers alternatives that need to be taken into
consideration given their benefits and relevance to the study (Saunders et al., 2009) The
interrelated nature of the research process means that most of the research design
components had to be considered simultaneously. To ensure lucidity, each of these research
components are discussed in subsequent sections, wherein the research framework will be

depicted at the start of each section, highlighting the research components being discussed.

C2.2: Research Aims and Objectives

The literature shows that most of the studies on queueing in businesses have been on
brand and large size businesses in health service, transportation and call centres. The focus
of most papers has been on how to manage and run queues faster (Part 2: Literature Review)
Carbone and Haeckel (1994) and Raz and Ert (2008) studied the herding behaviour of
customers in the queue and concluded how herding theory affects the choice of customers
to stay or balk from the queue. None of these research studies makes a clear suggestion for
managers on how to run physical aspects of queueing to a specific length in businesses to

persuade customers to join the queue.

The aim of this research is to empirically investigate the impact of physical queueing
on the customer and the optimum length of physical queues in service organisations to send
a positive signal for customers to join the queue. To achieve this, the following three

objectives have to be considered:

1) To investigate the impact of physical queue length on the behaviour of customers
from the perspective of businesses;

2) To identify the optimum queue length in order to advise operations managers in
businesses on how to best attract customers;

3) To investigate the influence of the type of customer and location of businesses on the

service variables in terms of the length of physical queues.

C2.3: Theoretical Consideration
The researcher considered queueing theory (Erlang, 1909) as possible theoretical
explanations of the relationship between the length of the physical queue and the outcome

variables. In the field of operations research, researchers develop efficient policies through
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queue structure and management. Queueing structure in operations research is based on
mathematical models to improve it more accurately (Gross and Harris, 1985; Newell, 1982).
Recently, scholars have been interested in customers behaviour in queues to understand their
action. It helps to increase their satisfaction and make more profit (Taylor, 1994; Zhou and

Soman, 2003; Hui and Tse, 1996)

Some service organisation like restaurants can lose their customers easily if they
could not satisfy them during the process. For these customers, quality of the service is the
most important aspect of their needs (Devaraj et al., 2001; Stank et al., 1999). Relational and
operational elements are two main elements of service quality. “Relational elements refer to
activities focused on understanding the needs and expectations of customers such as
customer loyalty” (e.g. Bell et al., 2005; Crosby et al., 1990; Payne and Frow, 2005).
Operational elements are the “activities service providers perform to achieve consistent high
level of productivity, quality, and efficiency that are essential determinants of service quality
as well” (Stank et al., 1999; Harvey, 1998). Queue management is such an important
operational element of service quality. Moreover, Frazier et al. (2004) contends that a
specific theory or prior research should underpin the choice of moderators. Consequently,
this study employs queueing theory to support the inclusion of the type of customers and the
location of the business as a potential moderator of the effect of length of queue on the

outcome variables.

C2.4: Theoretical Framework and Research Hypothesis
A theoretical framework evolves from the reviewed literature and helps the
researcher to see clearly the main variables and the relationships between the focal variables
in a given study (Imenda, 2014) Importantly, it guides the researcher in the collection.
interpretation and explanation of the data (Imenda, 2014). This study develops a theoretical
framework illustrated in figure C2.2 by integrating the literature on queueing theory. The
theoretical framework is tested empirically to understand how the model performs based on
the length of the physical queue. Specifically, this framework captures
e The impact of length of physical queue on quality, intention to switch to alternatives
and offers;
e How the location of business and type of customers impact the customer’s choice in

different service organisations.
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Figure C2.2: Research Framework

Hypothesis Development

In this section, the research hypothesis and its theoretical rational is explained. First,

of the physical queue length on the customers.

we clarify the theories behind the selected variables; then, the hypotheses are presented.

Queueing theory is the main theory that is considered in this study to investigate the impact

The first point of interaction between customers and a service provider is the queue.

to the customers.

Length of Physical Queue

Ehsan KHAJEH, Ph.D Thesis

Understanding customers and managing a queue to attract and satisfy them are challenging
tasks for operations managers. Naor (1969) explained the effect of queue length on the
customer to stay or balk from the queue. Customers make their choice for selection of
services that they need based on the information that they receive from the length of queue
such as quality of service provider, promotional offers or intention to switch to alternatives.
Therefore, the focus of this study is on the length of the physical queue in different locations

with different type of customers and its impact on the quality, offers and alternatives choices
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Larson (1987), Hui & Tse (1996), Taylor (1994) and Zhou & Soman (2003) found
that waiting in a queue causes frustration, anger and anxiousness. Hui & Tse (1996) argue
that the perception of a long time waiting in a queue has a direct link to negative feedback
given by a customer. Consequently, positive service evaluation more often happens in the

case of a short time waiting.

Koo and Fishbach (2010) introduce the concept of goal-based analysis which is the
time a customer has to wait in a line based on the number of customers ahead to determine
the amount of effort a customer has to put in to achieve the goal. On the other hand, it implies
that an increase in waiting time for receiving the expected service, results in negative
responses. Taylor (1994) points out the proper evaluation of a product reduces negative
perception caused by the long waiting time. Therefore, lower product evaluation emerges if

the quantity of people in front is high.

Extended queue, which means customers have to wait a long time in a line, might
result in leaving the queue or choosing an alternative for multiple reasons (Zhou & Soman,
2003) Customers may prefer to return at another time when accessibility of services is
quicker. The reasons for quitting include high cost for waiting, lack of time, joining an
alternative option, or unfavourable response. This situation usually happens when there is a
high number of customers in front. On the other hand, if the number of customers behind is
also high, reneging is less likely. There are multiple reasons for this fact. First, it gives the
perception of a high-quality service or product when many people are waiting in a line;
therefore, it is valuable to spend more time to receive it (Koo & Fishbach, 2010; Zhou &
Soman, 2003; Cialdini, 1985). Second, a customer assumes that if she or he decides to join
the same queue later on, they may have to stay just as long or longer to receive the same
service. The customer is likely to feel that they should persevere having already invested
time and effort and already in position to receive the service. (Koo & Fishbach, 2010; Zhou
& Soman, 2003) Finally, when there are many people waiting behind a customer, social
comparison with the those behind occurs and reduces the negative effect (Zhou & Soman,
2003) Studies agreed that social comparison is an automated phenomenon which is
unplanned and effortless (Gibbons & Brunk, 1999; Zhou & Soman, 2003) This phenomenon
is more observed with unsettled customers. Besides, the report by Koo and Fishbach (2003)
makes it clear that the value of achieving the goal for which one is queuing can be estimated

via the physical presence of customers in a queue.
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Types of Customer

Physical visits were conducted to get a better understanding of the performance of a
business (Kim and Kim 2004) It demonstrates the fidelity of customers and their willingness
to use a product from a specific brand (Clark and Wood 1998) In this situation, the quality
of the product is the main assessment criterion. For example, this type of customers is usually
observed at the restaurant where the quality of the food, including the ingredients and the
quality of the place, are crucial to them (Johnson and Mathews, 1997) It is assumed that the
level of expectation from service quality in repeated customers are higher compared to
infrequent customers. Random customers usually evaluate service conditions in the process
of their visit (Bornstein, 1989) In this case, customers make the decision based on either
internal or external information. Repeated customers rely on internal information like their
experience and prior knowledge, while infrequent or random customers rely on external
sources like the length of the queue (Foulkes, 1984) Although it is difficult to estimate the
rate of repeated and infrequent customers, in aggressive and competitive businesses, usually
the random customers exceed. This study investigates the interpretation of various customers
of the quality of service. Furthermore, it scrutinizes the reasons for customers’ proposals and
shifts to a different business. In the literature, little effort has been put into explaining
frequent visits in the area of service providers. Initially, this study focuses on the distinction

between repeated customers from infrequent ones.
Perceived Quality/Value of Services/Products

The quality and value of services in an organisation have high impact on the
behaviour of its customers to join queue to use their services (Hwang and Kandampully,
2015; Alex and Thomas, 2011; Asmayadi and Hartini, 2015) Parasuraman et al. (1985)
defined quality as an error-free product, and service quality as a difference between the
services that customers request and their expectation. The research by Chathoth et al. (2014)
shows customers consider the quality of service as a component to make them happy and
continue to attract them to the business. Another study by Yu and Fang (2013) presents the
quality of service has a direct effect on the customers’ happiness and their behaviours to use

the services.

The assessment of service quality usually is evaluated based on the level of
differences between the assumption and expectation of a customer from a specific service,

and what they really receive (Gronroos 1983; Lau et al. 2013) Therefore, according to the
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level of a contract between the customer’s expectations and what they earn, service quality
is defined as a comprehension that customers get based on the service experience (Ryu et al.
2012) The service performance or the service deliverance plays an essential role in perceived
service quality. It means the behaviour and characteristics of employees who deliver the
service impact the purchase behaviour (Abebe 2014), which establishes a vital distinctive
and driving weapon for achieving efficiency and high-quality performance within businesses
(Bharadwaj et al. 2015). Structured and managed transaction operations that process a
customer purchase since receiving until fulfilment, has a massive impact on customer
satisfaction and business performance. In this case, there are multiple different types of
services, in situations where the service is instantly consumed after being provided, the level

of customers’ satisfaction is higher (Kotler and Keller 2007)

The process of economic value and the relation between the capacity of the service
provider and behaviour of customer has been evaluated by Pine and Gilmore (2000) They
demonstrate that the quality of offering services is important in the view of customers based
on their expectations. For the service organisations, it is interesting to know the behaviour
of different types of customers toward service quality in service organisation based on the

queue length. Therefore, we investigate the quality of services in organisations.

H1: In the physical waiting line, longer queue length infers higher quality of services

in different service industries.

H4: In the physical waiting line, types of customers depend on the location of

business infer higher service quality from longer queue length in different service industries.
Intention to Switch to Alternative Service Providers

Waiting in a queue is not always an optional issue; in special occasion like payment
of bills or purchasing urgent products, queueing becomes an inevitable phenomenon (Barzel,
1974; Cameron et al., 2003; Davis and Heineke, 1994; Lysonski and Durvasula, 2013; Katz
et al., 1991). The inclination of a customer to wait when there are available alternatives is
undetermined. This phenomenon authorises further studies on marketing because of the
potential interest of customers to improve sales profits for companies. Therefore, some
organisations provide promotional activities to encourage queueing. Some researchers
investigate customers’ willingness to queue if an alternative is available. Within promotional
activities, few methods have been applied to improve a customer’s willingness to wait in a

line (Solomon and Surprenant, 1985) Scholars like Friman (2010) and Lotrakul et al. (2008)
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study methods providing discount based on the amount of waiting time, providing
information for special brand and product at the queue, releasing news reports, reducing the
number of available products for sale after queueing, restricting the promotional offers, and

attracting the public to join the queue.

We conclude that promotional activities refer to manipulated methods of advertising
within an organisation to encourage customers to wait in a line to receive a service.
Investigating the impact of queue length on the offers and intention to switch to alternatives
based on the type of customers and the location of the business is a practical gap that will be

bridged in this research.

H2: In the physical waiting line, longer queue length infers less intention to switch

alternatives in different service industries.

HS5: In the physical waiting line, types of customers depend on the location of
business infer less intention to alternatives from longer queue length in different service

industries.
The degree of attractiveness of the offer/price

Each organisation operates its own process of sales and promotional activities.
Companies should consider the negative impact of long queues by responding to the long
waiting times. Spending a long time in a waiting line is the primary fact for causing an
adverse effect; but this problem could be solved by engaging customers with an exciting
event. It could even encourage more customers to join the queue. For example, offering
music, beverages, and snacks provides an enjoyable experience for the waiting customers.
Besides, the formation of the queue line and the reduction in the number of customers
waiting within a line are two other significant factors for managers to reduce the negative

perception of waiting customers.

H3: In the physical waiting line, longer queue length infers more degree of

attractiveness of the offer/price from service organisation in different service industries.

H6: In the physical waiting line, types of customers depend on the location of
business infer more degree of attractiveness of the offer/price from longer queue length in

different service industries.
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Therefore, after reviewing the literature and the theories therein, the following
hypotheses are developed to test the interactions between queue length, business location
and customer types on how they affect the service characteristics including quality of
services, intention to switch to alternatives and the degree of attractiveness of the offer/price

to attract customers into the queue in different service industries:

H7: Interaction occurs between queue length, business location and customer type in
effecting the service characteristics including quality of services, intention to switch to
alternatives and offers to attract customers into the queue in foods service industries (here,

restaurants)

HS: Interaction occurs between queue length, business location and customer type in
effecting the service characteristics including quality of services, intention to switch to

alternatives and offers to attract customers into the queue in retails service industries.

H9: Interaction occurs between queue length, business location and customer type in
effecting the service characteristics including quality of services, intention to switch to

alternatives and offers to attract customers into the queue in entertainment service industries.

Chapter C3: Research Philosophies and Approaches
C3.1: Research Paradigms

To find the right map of the research and make a correct plan to reach the objective
of the research, researchers should have a good understanding of the world and the social
environment and hold a correct understanding of their research assumptions (Saunders et al.,
2009) Research assumptions concern the view of the researcher about society’s and his
beliefs and values about facts and knowledge (Saunders et al., 2009; Bryman and Bell, 2011)
A combination of research philosophy and research methodology is the factor that guides
the researcher to find the road map of the project. Selecting the appropriate assumptions
helps the researcher to control the elements that may affect the results of the study.
Distinguishing the limitations and boundaries of assumptions is not easy, as it becomes a
dilemma for researchers to define their research plan based on one (Bryman and Bell, 2011)
The three main research assumptions in social science are: ontology, epistemology and

axiology.

Ontology is related to the nature of social objects. It refers to the concepts of
objectivism and constructionism. In the view of objectivism, social phenomena and social

entities are independent of each other but, in the position of conservatism, social phenomena
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and social actors are dependent (Lincoln et al., 2011; Bryman and Bell, 2011) The
ontological position of this research is objectivism. An assumption of this kind decides how
one sees the world of business and management and one’s choice of what to examine for

research (Saunders et al., 2009)

Epistemology has been defined as acceptable knowledge in a system. It concerns
assumptions about learning, what constitutes the adequate, substantial and true, and how

information can be passed to others (Bryman and Bell, 2011)

The multidisciplinary setting of business and administration implies that distinctive
sorts of learning — going from numerical information to printed and visual information, from
actualities to understandings, and including stories and even anecdotal records — can all be
viewed as true. Thus, diverse business and administration scientists embrace distinctive

epistemologies in their examinations (Saunders et al., 2009)

Axiology is about the role of qualities and morals inside the research. This fuses
questions about how we, as scientists, manage both our own particular qualities and those of
our exploration members. Bryman and Bell (2011) contend that our qualities are the
managing explanation behind all human activity. They contend that scientists show an
axiological attitude by having the capacity to verbalise their qualities, as a premise for
making judgments about what research they direct and how they do it. Picking one subject
instead of another recommends that an individual think one point is more vital than another.
One’s decision of his or her philosophy is an impression of their qualities, just like their

decision of data collection strategies.

In this study, the researcher has taken the epistemological position of positivism as
this study intends to use quantifiable measures of variables and hypotheses testing and thus
the principal nature of relationship between theory and research is based on the principle of

deductive.

C3.2: Research Philosophy

Research philosophy helps to show the process of collecting and analysing data to
find the truth about world events based on our ideas and beliefs. It helps the researcher to
better understand how to get data that best fit the research questions. It also specifies the

border areas of research for collecting data (Saunders et. al., 2009; Remenyi, 1998; Bryman
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and Bell, 2011) In this research, philosophy helps in analysing the optimum length of a queue
in service delivery businesses, the effect of queueing on potential customers and the benefits
of a longer queue. There are different ideas and beliefs about the existence of knowledge
and reality in the world and based on these beliefs, several philosophies have been invented
such as Positivism, Interpretivism, Realism and Pragmatism (Saunders et. al., 2009) Based
on the aim and objective of this research — which is to find the optimum length of a physical
queue in service businesses to send a positive signal for customers to join the queue — two
main types of research philosophies, namely Positivism and Interpretivism will be discussed,

which match this study. Table C3.1 compares these two philosophies.

Positivism Interpretivism
Large samples Small samples
Hypothesis testing Generating theories
Objective Subjective
Quantitative Qualitative

Source: Saunders et al. (2019)

Positivism is a philosophical approach that develops hypotheses based on current
theories and existing knowledge (Saunders et al. 2009) In this process, data have been
collected by the researcher through observing queues in service businesses and asking
customers to fill questionnaires, with the help of natural science. As positivism depends on
scientific evidence, like statistics or social operations, it has strong evidence on the data
collection process used by the researcher. In positivism, the data collected have been
analysed through statistical approach and techniques. Moreover, positivism can also be
considered as a technique of evaluating knowledge in the scientific way (Remenyi et al.,
1998) As the data should be analysed in a statistical way, it needs a researcher with
mathematical knowledge, who can analyse data thoroughly to answer the objective of the

research (Saunders et al., 2009)

Interpretivism is the philosophy that reality is different for each person or group.
Interpretivism explains that the understanding of facts and knowledge and what happens
around humans is different for each person and people accept reality based on their beliefs
and assumptions (Saunders et al., 2009; Bryman and Bell, 2011) In this philosophy, the facts
surrounding a business are different for each other and this is impossible to explain them in
just one theory. As Rowlands (2005) also mentioned, one solution is not suitable for all

times; and for each problem, different research is needed to find the reality. Factors like
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culture, life-style and personality influence the individual’s acceptance of reality and their
way of thinking in search of the truth. The researchers of this philosophy interpret their data

to understand the sense of the world rather than just analysing those data (Saunders et al.,

2009)

Table C3.2: Philosophies comparison in social science

Positivism Realism Interpretivism
Ontology Real, external, Stratified/layered (the Complex, rich Socially
(nature of independent One true empirical, the actual and constructed through culture
reality or reality (universalism) the real)External, and language Multiple
being) Granular independent Intransient meanings, interpretations,
(things)Ordered Objective structures realities Flux of processes,
Causal mechanisms experiences, practices
Epistemology | Scientific method Epistemological Theories and concepts too
(what observable and relativism Knowledge simplistic Focus on
constitutes measurable facts. Law- | historically situated and narratives, stories,
acceptable like generalisations. transient Facts are social perceptions and
knowledge) Numbers Causal constructions Historical interpretations New
explanation and causal explanation as understandings and
prediction as contribution worldviews as contribution
contribution
Axiology Value-free research Value-laden research Value-bound research
(role of Researcher is detached, | Researcher acknowledges | Researchers are part of what
values) neutral and independent | bias by world views, is researched, subjective
of what is researched cultural experience and Researcher interpretations
Researcher maintains an | upbringing Researcher key to contribution
objective stance tries to minimise bias and | Researcher reflexive
errors Researcher is as
objective as possible
Typical Typically deductive, Reproductive, in-depth Typically, inductive. Small
Method highly structured, large | historically situated samples, in-depth
samples, measurement, | analysis of pre-existing investigations, qualitative
typically quantitative structures and emerging methods of analysis, but a
methods of analysis, but | agency. Range of methods | range of data can be
a range of data can be and data types to fit interpreted
analysed subject matter

Source: Saunders et al. (2019)

As a result of the above discussion and a comparison of the different philosophies in
Table C3.2, and based on the aim and objective of this research - that is to explore the
optimum length of the physical queue in the businesses and to send a positive signal for
customers to join the queue - positivism has been selected as the right philosophy to answer

the research questions for completing this research.

C3.3: Research Approach
Saunders et al. (2009) defined the deductive and inductive research approaches in
social science. A deductive approach is a top-down approach that analyses the area of study
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from broad topic into detail. Because the theory exists, the deductive approach will test the
idea and hypothesis in the theory to find specific details based on the collected data (Bryman
and Bell, 2011). The plan of this approach is to develop a hypothesis based on the theory
and to analyse the data to find reality. It is responsible for testing theory rather than building
theory (Saunders et al., 2009).

The inductive approach involves making a theory based on findings. In this approach,
after collecting data and analysing them, the new theory will be developed and generated
(Saunders et al., 2011) An inductive approach is a bottom-up approach that makes a

conclusion based on the analysed data and observations; as it works from details to a general

idea, it can develop and make a theory (Bryman and Bell, 2011)

Hypothesis

Data Collection
Accept/Reject
Hypothesis
Revision of
Theory

Figure C3.1: Deductive process

As the objective of this research is to identify the optimum queue length in
businesses, it needs to test the theory and analyse data in detail to find the facts about the
impact of queue length on customer choices. There are already efforts on investigating the
behavioural issues of service queue that have been discussed in the literature review (B6)
therefore the dissertation can build on those studies to develop a research model. The
deductive approach was used as research objective establishes by using existing theory

which was acquired from the research framework to test the research hypothesis. The
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deductive approach is the best one that matches this objective to find the reality (Bryman

and Bell, 2011; Saunders et al. 2009)

In this study, the researcher has taken the epistemological position of positivism as
this study intends to use quantifiable measures of variables and hypotheses testing and thus
the principal nature of relationship between theory and research is based on the principle of
deductivism. Thus, the researcher on the basis of what is known about a particular domain
(i.e. Queueing Theory) deduces hypotheses, which are then subjected to empirical scrutiny
(Bryman and Bell, 2011) as illustrated in Figure C3.1. Positivistic studies tend to be driven
by theory and assume that reality is objectively given and the measurable constructs are

independent of the researcher and associated research instruments (Tronvoll et al., 2011).

Chapter C4: Formulating the Research Design
C4.1: Research Purpose

The purpose of research can be classified into three broad categories according to the
state of current knowledge of the topic under investigation: exploratory, descriptive, and
explanatory research (Iacobucci and Churchill, 2010; Chisnall, 2005) Each category and its

relevance to this research is discussed in the following sections.

Exploratory Research

Exploratory research is undertaken when some facts are known about an issue or a
topic. But more information is needed to develop a viable theoretical framework (Sekaran
and Bougie, 2013) Thus, exploratory research allows the researcher to become familiar with
the research problem and then enables the development of propositions and hypotheses for
future research (McGivern, 2009) Furthermore, exploratory research often relies on
secondary research such as review of the literature and/ or qualitative approaches to data
gathering such as focus groups, interviews and case studies (Sekaran and Bougie, 2013)
However, the results of exploratory studies are not generalisable to the population (Sekaran

and Bougie, 2013)

In this study, exploratory research was undertaken by conducting an extensive review
of the queueing theory literature (see Part B) This enabled the researcher to identify the

research gaps in the extant literature and define the need for further research. Besides, at the
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initial stage of this study, the researcher participated in the annual conferences and doctoral
colloquiums. Participation in the aforementioned doctoral colloquia enabled the author to
receive feedback from academic experts in the field, clarifying issues related to the study's

theoretical framework and the context.

Descriptive Research

The objective of descriptive research is to describe the characteristics of the
variable(s) of interest, whether they are persons, events or situations (Sekaran and Bougie,
2013) However, descriptive research is not relevant to this study as the principal focus of
this research lies in investigating the relationships between constructs in a theoretical
framework and testing a set of related hypotheses rather than giving a description of the

phenomena of interest.

Explanatory Research

As mentioned by Lacobucci and Churchill (2010), a hypothesis is a statement that
specifies "how two or more measurable variables are related”. Thus, the objective of
hypothesis testing is to elucidate the nature of possible relationships between two or more
variables as specified by the theoretical framework (Malhotra, Birks and Wills, 2013)
Furthermore, Malhotra et al. (2013) point out that whilst research questions are interrogative,
hypotheses are declarative and can be tested empirically and thus the latter can provide an
answer to the former. The purpose of this study can be described as hypothesis testing as the
central focus of this research is to test a set of hypotheses related to the relationships between

constructs in a theoretical framework as illustrated in Part C2.4.

The Extent of the Researcher's Interference

Sekaran and Bougie (2013) insist that the extent of a researcher's interference has a
direct bearing on whether the study undertaken is correlational or causal in nature.
Correlational studies are conducted in a natural environment with minimal interference by
the researcher, resulting in normal flow of events (Sekaran and Bougie, 2013) They are
undertaken to identify the associations between research constructs (Bryman and Bell, 2011;
Sekaran and Bougie, 2013) By comparison, causal studies are undertaken when the
researcher aims to establish a cause and effect relationship (Bryman and Bell, 2011; Sekaran

and Bougie, 2013)
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Establishing causal relationships is problematic since it is difficult to observe one
variable causing a change in another; so causal relationships are usually inferred but not
observed (de Vaus, 2001) Furthermore, in a causal study, a researcher tries to manipulate
certain variables so as to study the effects of such manipulations on the dependent variable
of interest (Sekaran and Bougie, 2013) Thus, there can be varying degrees of interference in

the manipulation and control of variables, ranging from minimal to excessive.

Sekaran and Bougie (2013) suggest that a researcher should determine whether a
causal or correlational study is appropriate to answer formulated research questions. As this
study wants to infer if the length of the physical queue influences the customers about the
quality, offer or alternative choices, correlational study would have been appropriate in this

context.

Study Setting: Contrived or Non-Contrived

According to Sekaran and Bougie (2013), research may be conducted in a contrived
or a non-contrived setting, depending on whether the study is causal or correlational. In an
artificial, contrived setting, the variables of interest are strictly controlled by the researcher
in order to assess the cause and effect relationships (Malhotra el al., 2013) In a non-contrived
setting, a research takes place in a natural environment where the subjects under
investigation proceed normally and data are collected without the undue influence of the
researcher (Sekaran and Bougie, 2013) In this study, data collection takes place in a natural

environment and thus the study setting is non-contrived.

C4.2: Research Strategy

In this section, the focus of the researcher is to find a structured strategy based on the
research philosophy and approach that are selected to answer the research questions.
Research strategy is about selecting the best skill for collecting data (Bryman and Bell, 2011;
Creswell, 2013) Most prevalent research strategies to do research design are survey, case

study, action research, experiment, archival research and ground theory (Goodman and

Kruger, 1988; Yin, 1994; Gill and Johnson, 1997; Bell, 1999, Saunders et al. 2009).

The important factors in the selection of a research strategy are the research

questions. The two questions answered by research are ‘what, where, how many and how
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much’ as opposed to ‘how and why’ (Yin, 1994: 6) ‘How and why’ questions are more
explanatory and lead to the use of case studies, histories and experiments. Experiments are
introduced when an investigator can manipulate behaviour directly, precisely and
systematically, which reflect the fact that they tend to occur in a laboratory or in a field
setting, as social experiments. Whereas case study and history designs are more suitable
when the researcher is unable to control behavioural events. The research presented in this
thesis focuses on contemporary events and does not require control over the behavioural
proceedings being investigated, with a relatively full understanding of the nature and
complexity of the phenomenon being studied (Benbasat et al., 1987; Eisenhardt, 1989;
Meredith, 1998; Voss et al., 2002; Yin, 1994)

. Requires control over Focuses on

Sty ligiamn @i g o quesion behavioural event? contemporary events?
Experiment How, Why Yes Yes
Survey Who, What, Where, How many, No Yes

How much
Archival Who, What, Where, How many,
analyses How much No Yes/No
History How, Why No No
Case study How, Why No Yes

Source: Yin (2014)

Although each design supports post-positivistic research, the relative merits must
first be discussed. The main research strategies that have been employed in the literature to
investigate queueing theory are discussed in Table C4.2, which leads to an understanding of

which methodology to adopt.
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Research Brief description

design

Surveys Surveys involve the collection of information from individuals. This can be achieved through
(Questionnair | various methods, including questionnaires, telephone conversations and face to face

e, interviews. Once an appropriate level of information has been collected, “it can be analysed,

Observation) | patterns extracted and comparisons made across the sample group” (Bell, 1999: 13) It is
common for a sample group that represents a proportion or segment of the population to be
selected. However, consistency is required between epistemological and methodological
positions (Blanche and Durrheim, 1999)

In the literature, there is a school of thought that considers retrospective surveys as a more
appropriate research design to understand length of physical queue compared to experiments
(East and Uncles, 2008; East, Uncles, Romaniuk and Hand, 2013) This argument is based on
the fact that queue length is a naturally occurring phenomenon which is likely to be informal,
impromptu and unpredictable. Thus, East and Uncles (2008) argue that retrospective

surveys are a practical method for understanding queue length as it is difficult for researchers
to generalise everyday behaviour such as it in an experimental setting.

Action Action research involves creating knowledge from a specific action and is supported by Cohen
research (1977) and Coughlan and Coghlan (2002), who describe it as “a procedure designed to deal
with a concrete problem located in an inadequate situation” (2002; 25) Action research uses a
variety of mechanisms including questionnaires, diaries, interviews and case studies to ensure
that research feedback is translated into modifications, adjustments, directional changes and
redefinitions (Hill, 2004) Cohen (1977) argues this is necessary to ensure prolonged benefits of
the process itself, rather than a future occasion. However, consistency is required between
epistemological and methodological positions (Blanche and Durrheim, 1999), hence this
methodology is not suitable.

After reviewing different strategies and considering the goal of the researcher and,
given the deductive approach of this research approach, the research questions and the
objective of the study, survey (questionnaire and observation) are the appropriate strategy to

reach the researcher’s goal.

C4.3: Research Method

According to Saunders et al. (2009), the research method is the technique of
analysing data on a statistical or non-statistical method. Dependent on the research questions,
the philosophy and strategy of the study, the appropriate research method will be selected.
The methods that have been used in social science are quantitative, qualitative or mix-
method (Bryman and Bell, 2011; Saunders et al., 2009; Babbie, 2013) The quantitative
method is focused on the numbers and statistical data, especially for large data and surveys
where data should be analysed mathematically. On the other hand, the qualitative method
puts the emphasis on explanations and the interpretation of context that has been collected

through interviewer observation.

According to some social scientists, these methods are two different ways of doing

research that depend on the aim of the project (Bryman, 1984) Other researchers believe that
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these approaches are incompatible and depend on their various epistemologies (Ghauri and
Gronhaug, 2002) The qualitative method can be defined as an interpretive technique which
makes a theory from collecting broad descriptive information in a natural setting. According
to Ghauri and Gronhaug (2002), the qualitative method is epistemologically originated in
the interpretivist philosophy. The notion of this method says that reality is based on the work
of researchers. It is more trustworthy and contains in-depth information because of its
relationship with the respondents and its structure (Ghauri and Gronhaug, 2002) The focus
of qualitative research based on social inquiry is on the interpretation of humans and their
experiences in the world t