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Despite the vital role of automated queuing system on organizational performance from
human resource management literature, researchers have paid little attention on state-
owned commercial entities and more specifically in Kenya. Studies have revealed
controversial findings on the link between automated queuing system and organizational
performance thus the need for further studies to bridge the knowledge gaps. The general
objective of this study will be to examine the influence of automated queuing system on
performance of selected state-owned commercial entities in Kenya. Three specific
objectives will be examined. The first objective will be to determine the extent of
adoption of automated queuing systems in the selected State-owned entities in Kenya.
The second objective will be to establish the influence of automated queuing systems on
performance of selected State-owned entities in Kenya. The third objective will be to
assess the challenges experienced by selected State-owned entities in Kenya when
implementing automated queuing system policies and the fourth objective will be to
ascertain ways of mitigating the challenges of implementing automated queuing system
policies in State-owned entities in Kenya. This study will be informed by Queue
management theory and technology acceptance theory. Exploratory research design will
be utilized in this study. Desktop research analysis will be adopted. Published materials
including peer-reviewed journals, conference papers, theses and reports relevant with
the topic of the current study will be reviewed. Findings, conclusions and
recommendations of this study will be derived from findings of previous empirical
studies. Recommendations will be made in accordance with recommended protocols and
guidelines of statistical literature. Further research will be recommended in other areas
using different methodologies to facilitate collaboration of the results.

Automated Queuing System, Organizational Performance and State-Owned
Commercial Entities.

1. INTRODUCTION

Environmental turbulence, technological change and competitiveness,
businesses are rethinking agile practices that can provide them with a strategic
advantage to improve operating efficiency Ade, Namusonge & Sakwa, (2019).
Queues also known as waiting lines are very common where certain market
conditions demand that customers wait in line for the operation, such as in the
banking halls, ATM machines, hospitals, supermarkets, restaurants, government
and public service offices, airports and even public transport among others.
Retail customer care centres as one the service providers have to deal with
queues on a daily basis. Modern technology proliferations have enabled service
providers to incorporate many different technologies into their service delivery.
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These technologies have enables service-oriented companies who faced difficulties
on how to deal with lengthy queues to manage their customers in efficient way.
According to Uddin et al. (2016), inappropriate management of such queues will
cause stress and tension amongst customers and lead to reduced employee
satisfaction. It is also important to note that customers tend to move toward others
service companies offering quality services.

Over the years, the use of computer technology to automate service delivery
has expanded in scope and depth. Additional automated services including mini-
state delivery, payment processing and business process automation are some of
the examples showing the changing existence of computer-aided automation in the
service sector Marinkoric & Obradovic (2015). Due to the difficulties in forecasting
customers' arrival pattern for service accurately and/or the time needed to deliver
service to each customer, it is very difficult to make accurate decisions about the
capacity offered. Customers can be left confused about which line to stand in or what
counter to go to when called and disturbed by the noisy crowded environment
Yechiali (1995). The common experience in Kenya is that most retail customer care
shops do not have the adequate facilities and capacities in terms of work force to
serve the large number of customers they receive without causing much delay on
the part of the customers. The customers however, have always been desirous of
spending the least possible time within the customer care shops seeking services
however these desires. Agyei et al. (2015)

1.1 AUTOMATED QUEUING

In computer systems, queues are very common. This helps to calculate one or
more service facilities from the server. When a client in the queuing scheme is
served, he leaves however, if the system service is busy, then the customer goes into
the computer waiting system directly. Smith, & Kerbache (2017). According to
Parimula and Palaniammal (2014) queue arises when demand exceeds the service
provider's current ability to the extent where consumers are unable to provide
immediate service on arrival. Over the years, the use of computer technology to
automate delivery of service has grown in scope and depth. Examples of the
emerging existence of computer-aided automation in the service sector include
additional automated services including mini-state delivery, payment processing
and business system automation (Marinkoric & Obradovic, 2015).

Uddin et al. (2016) explains that most companies offer queue management
system for controlling queues of people in various situations and locations in the
queue area. For a small space and quick flow, most of the methods used are manually
employed. Automated queue management system, on the other hand, deals for a
larger space and dynamic flow. They further state that there are two separate queue
management systems have been developed EQC system-1 and EQC system-2. EQC
system-1 show token number and service counter number while EQC system-2
shows the token number individually in each service counter with different displays.

A queuing problem occurs when the facilities' current service rate falls below
the actual customer service rate. Studying how the lines form and how to manage
them is called Queuing theory, in broader terms, queuing theory is concerned with
the mathematical modeling and analysis of systems that provide service to random
demands which examines every part of the waiting line to be served, including the
process of arrival, operation, number of servers, number of system locations and
number of customers. The first problems of queuing theory were raised, published
and published by A.K. Erlang in 1909. The first congestion problems were in the
beginning of 20th century. Mwangi and Ombuni (2015)
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There are two types of queues, which are structured and unstructured queues.
Structured queue is a queue in a fixed form and people that included are in
predictable position. We can see this at supermarket paying counter and some other
retail locations such as banks and post offices. This type of queue systems often
being set up to manage ticket ranking for a service with identification and thus
enable a stress-free waiting. Some of this system is planned reception by
appointment or remotely rank allocation on Smartphone or through SMS. Whereas,
unstructured queue is where people form a queue in unpredictable and varying
locations and directions. This is often the case in some forms of retail, taxi queues,
ATMs and at period of high demand Titarmare and Yerlekar (2018).

1.2. EMPLOYEE PERFORMANCE

The phenomenon of employee performance is a multidimensional construct
and an extremely vital criterion for determining organizational success or failure.
Employees are the blood stream of any business and are the most valuable assets of
every organization as they can make or break the organization’s reputation and can
adversely affect profitability Sendawula (2018). According to Men (2015),
engagement is characterized by energy, absorption, involvement, efficacy, vigor,
dedication, enthusiasm and a positive state, which are described as catalysts for
employee performance. Academics and practitioners tend to draw conclusions
about performance management based on erroneous or obsolete knowledge
Gorman, Cunningham, Bergman, & Meriac (2016).

The process of performance management involves a process where a company,
organization or institution creates a working environment that empowers
employees to work to the best of their abilities. The process employed by an
employer to accomplish this often varies from business to business. Despite these
variations, the cycle of performance management typically includes some form of
target setting, performance assessment / review, and reward. Additionally,
instruction is given during the whole cycle (Madison, 2016). Performance
management refers to the wide variety of systematic trials, strategies, practices, and
initiatives to help staff boost their performance Denisi & Murphy (2017).
Performance management involves monitoring the actions of the staff, based on
calculated performance outcomes. It is therefore critical to design an appropriate
performance management framework to assess what constitutes good performance
and how the various dimensions of high performance can be measured (Nzomoi
(2017)

Markos and Sridevi (2010) argues that organizations need to focus on factors
which contribute well to improving the performance of employees. This is because
the success of workers is directly related to the organization's achievements. The
performance of employees indicates their efficiency and productivity leading to the
achievement of organizational goals through their positive contribution as the
performance of the employees ultimately results in the overall performance of the
organization (as cited in Dahkoul (2018). As a source of strategic advantage, they
concentrate on the utilization of their human capital (HR), in particular on employee
performance (EP) as cited by Diamantidis and Chatzoglou (2019).

Performance management is concerned with the overall objective of enhancing
organizational performance by dealing with the difficulty companies’ face in
identifying, assessing and stimulating employee performance. It is a way of fostering
superior performance through the communicating objectives, identifying the roles
within the competence structure necessary and establishing achievable
benchmarks Chandra and Saraswathi (2018). The performance of employees
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depends on their inner satisfaction with their work. If workers are happy with their
work and the organisation, they are more interested in doing well towards achieving
the organizational goal Dahkoul (2018). In improving employee performance,
learning organizations play an important role by providing their employees with
training and development Gitongu et al. (2016). In addition, employee performance
appraisal management principles often play a vital role in enhancing employee
performance as they include the representation of real performance and its
compliance with the benchmarks.

Dealing with rapid technological shifts, stakeholder demands and business
demands depends on reducing the difference in the attitude of employees as an
underpinning factor in achieving the organization's smart goals Shah et al. (2017).
[saac et al. (2017) show that workers strongly accept that the introduction of the
internet in their work enabled them to enhance the task process, the acquisition of
education and the efficiency of their communication, leading to improved
performance of individuals and organizations. Alzghoul et al. (2018) urge the
workplace environment to have a positive effect on workers by improving job
satisfaction, job participation and job efficiency by developing creativity and
innovation. Alzghoul et al. (2018) also clarified that by providing their workers with
an innovative atmosphere and opportunities to think and behave differently,
companies will outperform their competitors.

1.3. THE TELECOMMUNICATION SECTOR IN KENYA
1.3.1. RESEARCH PROBLEM
1.3.2. RESEARCH OBJECTIVE

The main objective of this study is to establish the effect of automated queuing
system on employee performance.

Specifically, this study seeks to address the following objectives:
1) To establish the role automated queuing system on service access time

2) To determine the effect of automated queuing system customer
experience

3) To assess the effect of automated queuing system on
4) To find out the effect automated queuing system on

1.4. VALUE OF THE STUDY

2. THEORETICAL REVIEW

2.1. INTRODUCTION

This chapter discusses theories upon which queuing management is anchored.
While the queuing theory is the overarching theoretical basis for the study, social
exchange theory and application of the theory of goal setting further brings out the
performance management practices.
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2.2. THEORETICAL UNDERPINNINGS

2.2.1. QUEUE MANAGEMENT THEORY

In 1909, Erlang engineered Queuing theory. The principle of queuing has been
primarily founded in the sense of telephone traffic. Queuing theory is a subset of
probability theory used to explain the more complex mathematical models for lines
or queues waiting. Queuing theory is believed to use queuing models to describe the
different types of queuing processes that exist in practice. The models allow an
acceptable balance to be found between the cost of service and the waiting number.
In a broad range of circumstances that can be encountered in health care,
engineering, and operations science, queuing models find applications Gross and
Harris, (1998)

A queue management system is the arrangement of queues of individuals
within retail or public sector department. It can be either reactive through a scheme
that can coordinate the current queue or proactive through the collection method of
queue management statistics, so that patterns can be detected and anticipated.
Individuals who enter the queue in a standing line queue are directly or issued with
a ticket to the next location by the machine. Customers are taken out of the standing
line queue with a ticket system, which will give customers convenience and less
hassle as well as their turns are not ignored. Agyei et al. (2015)

In 1904, the Danish engineer Agner Krarup Earlang first introduced the
queuing principle to help assess power requirements for Danish telephone systems.
Since then, it has been used and implemented in a wide variety of service sectors,
including airline scheduling, mobile call centres, computer networking and health
systems administration. Its applicability has often been used to validate complex
simulator models, to build easy-to-implement models that endorse narrow
alternatives in the initial stages of system design, to provide insights into the
meaning and effect of variability in development, to propose alternative ways to
structure a system and to assign tasks to people and machines. Therefore, queuing
theory is concerned with the mathematical formulation and research of waiting
lines that deal with the simulation and analysis of processes that meet random
demands. Peter and Sivasamy (2019). The theory of queuing is key to this study as
it aligns with the reliability of the automated queue management system. The
ultimate aim of the queuing systems study is to understand the actions of their
underlying mechanism so that management can make informed and intelligent
choices.

2.2.2. GOAL SETTING THEORY

Edwin Locke put the goal-setting theory of motivation forward in the 1960s.
This theory states that the setting of goals is basically related to the success of tasks.
[t notes that clear and demanding targets lead to higher and better task performance
along with adequate feedback. Edwin Locke and Gary Latham (1990) defined a goal
as simply as what the person actively tries to do. Locke and Latham argue that the
way one experiences one's value decisions is psychological. That is, one's principles
produce a motivation to do things that are aligned with them. The theory of goal
setting Locke & Latham, (1984) is based on the simplest of introspective insights,
namely, purposeful intentional human actions. The interests of the individual
govern it. Nonetheless, objective direction characterizes the behavior of all living
beings, including those of plants. The definition of goal-directed action is therefore
not limited to conscious action. The goal setting theory predicts, describes and
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affects the job performance and satisfaction of an employee, according to the high-
performance period, which causes the devotion of employees to the organization
Latham & Locke (2007).

According to Yurtkoru et al. (2017), the theory of goal setting is incorporated
into a longitudinal high-performance loop that provides a structure to understand
motivation more thoroughly. Job satisfaction influences organizational engagement,
and job dissatisfaction leads to a reduction in employee engagement with the
company. Organizational performance relies on individual performance or, in other
words, its output will lead to organizational performance, which implies that the
conduct of corporate participants, both individually and in groups, gives control
over organizational performance because motivation will affect organizational
performance paais and Pattiruhu (2020). This theory was essential for this study
since provides clear guidelines for measuring employee performance.

2.2.3. DIFFUSION OF INNOVATION THEORY

Theory of the Diffusion of Creativity (DOI), created by E.M. Rogers, in 1962, was
one of the oldest social science theories. It originated in communication to illustrate
how an idea or commodity gains popularity over time and diffuses (or spreads)
through a particular population or social structure. The relative benefit, in Rogers'
view, is the extent to which a specific group of users perceive innovation as better
than the idea or practice it replaces (Rogers (1995). The greater the organization's
perceived relative advantage of innovation, the quicker the level of its adoption will
be Rogers (2003). The comparative benefit may be financial or non-financial. The
comparative benefit can be financial or non-financial. In economic, social prestige,
comfort, and pleasure terms, the extent of the benefit may be measured. Diffusion is
a social process that occurs among people in response to learning about an
invention, according to Dearing (2018). Diffusion includes an invention that is
shared among the participants of a social structure over time through certain
networks.

Diffusion is a social process that happens in response to learning about an
innovation among individuals. Diffusion in its classical formulation implies an
innovation that is transmitted among the participants of a social structure through
certain networks over time. When an individual hears about an innovation that they
think can have major implications for them or those they serve confusion about how
to react normally leads to a quest for additional details, so that the potential adopter
can better determine whether the qualities of the innovation warrant further
exploration. Dearing of Dearing (2018)

2.3. QUEUE MANAGEMENT SYSTEMS

Customer Flow Management controls customer flow and their experience from
initial interaction to delivery of final service. There are many stages in the process,
including pre-arrival, arrival, queuing or waiting, serving, post-serving and
handling. A queue management system can be defined as the management of queues
of people within retail such as supermarkets, customer care outlets or public sector
such as airports. It can be either reactive through a system that can coordinate the
current queue or proactive via the collection system of queue management
statistics, so that patterns can be detected and predicted. Titarmare and Yerlekar
(2018).

In a system involving clients arriving for a product or service, a waiting line
exists, queuing occurs when the service is not immediate, and customers leave the
queue once they are been served. The queuing theory lays the basis for discovering
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the right solution for queue management. Traditional queuing methods include
linear queues where customers physically wait in line. It is also the most common
method of waiting and handling queues. Linear queues have many variations: Single
Queue Service Point (SQSSP) This variation provides clients with a first-in-first-out
model in the order in which they arrive. Multiple Queue Points (MQMSP) which
provides customers with variation segments based on their service needs in order
to differentiate those requiring longer service times from those with smaller
requirements. Single Queue Multiple Service Points (SQMSP) that logically
distribute services and prioritize customers to join the queue first. Ndung'u et al
(2018)

For sustainable operational performance and success of any organization,
Control of different capacities, such as financial capital, technical initiatives and
information management, is considered to accelerate organizational
competitiveness not only in the local context, but also in the global context.
(Alhadid,2016). According to Kwamboka (2016), organizational effectiveness can
be influenced by the introduction of suitable technologies and companies can only
succeed in the 21st century by implementing modern technology.

2.4. TYPES OF QUEUES

Waiting not only creates inconvenience, but also frustrates the everyday lives
of citizens. Unmanaged queues are also counterproductive to the efficient operation
of service networks and contribute to a number of other administrative issues. In
fact, since waiting has become part of daily life, queuing theory has become a
valuable instrument for operations managers. In human endeavors, queuing theory
has many implications, some of which include: telephony; manufacturing;
inventory; supermarkets; electronic and information communication systems and
networks; call centers; hospitals, banking; (Gumus,2017)

There are two types of queues, namely, structured queue and unstructured
queue. The structured queue is in a fixed form and there is a predictable position for
people who are included. We can see this at a pay counter in a supermarket and
several other retail places such as banks and customer service centres for mobile
retail. These kinds of queue systems are often set up to handle ticket ranking for an
identification service and thus allow a stress-free waiting process. Unstructured
queues are where individuals form a queue in unpredictable manner and at various
locations and directions. Such queues are evident in certain cases such as some
forms of taxi queues, ATMs and in certain instances at a time of high demand.
Titarmare and Yerlekar (2018). A basic queuing model is defined in terms of the
arrival processes, service mechanisms and the queuing discipline, the arrival
mechanism describes the probabilistic framework of the manner in which a
service's demands occur over time. The service mechanism determines the number
of servers and the probabilistic structure of the time needed to attend to the client.
Queue discipline describes the order in which the queue service chooses waiting
customers. Uddin etal. (2016).

2.5. EMPIRICAL LITERATURE

Kiplagat et al. (2020). Carried out a study of National Cement Company Ltd in
Kenya. The study aimed to determine the Influence of automated Queue
Management System Optimization on the performance of National Cement
Company Limited in Kenya. Data was collected using a questionnaire and interview
guide among 105 staff of the company. Both qualitative and quantitative methods
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were used to analyse the data. The findings revealed that reliability and flexibility
level; security level and staff training automated Queue Management systems
positively influence the performance of the National Cement Company.

Peter and Sivasamy (2019) carried out a study on Queuing Theory Techniques
and Its Real Applications to Health Care Systems - Outpatient Visits. The study
focused on waiting times for patients within the OPD until their transfers to inner
wards are long and the allocation to the wards. The study employed a randomized
most idle routing algorithm. The algorithm appears to be fair as it chooses a server
out of all idle servers at random and does not require any information on arrival
rates to the system, pool sizes, or service rates at the time of rooting the decision.
The study revealed that physical, psychological and emotional feelings that affect
patient’s perception on the waiting experience can be managed through better
understanding of the techniques of Queuing theory and various measures
associated with patients waiting time, then hospital managers can make decisions
that have a beneficial impact on the satisfaction of all the stake holders. The study
confirmed that Proper application of this effective management tool can yield
impressive results.

Cowdrey (2018) in their study titled Applying Queuing Theory for the
Optimization of a Banking Model were focused to investigate waiting times at
banking firms to design a system to optimise the overall banking experience.
Queuing analysis and queuing theory were be investigated and applied in order to
improve customer experience whilst maximising profits. Different queuing
strategies were implemented using waiting time as a performance measurement. In
order to find the most efficient solution the following queuing methods were be
investigated; FIFO, LIFO, SJF, most profitable job first and priority queues. The study
found out that a queuing system for a bank can be improved. The FIFO method
serves the highest number of customers; the LIFO method will have the shortest
waiting time for slow arrivals, but dissatisfy customers. The SJF method has the
shortest waiting time and highest customer satisfaction; priority queuing and most
profitable job first can be implemented to boost profits of the bank. The study
concludes that SJF method should be implemented at peak hours, while the most
profitable job first scheme should be implemented at off-peak hours. Thus, using the
queuing methods reduced the waiting time and improved customer satisfaction,
whilst improving profits for a banking firm.

Ahmed (2016) carried out a study on Automated Queue Management System.
The study focused on the banks queuing system, different queuing algorithm
approaches which are used in banks to serve customer and the average waiting time.
The study utilizes two different queue control systems where several processes
undergo and is controlled by Intel Galileo Microcontroller that is software-
compatible with the Arduino software development environment. The systems
were then tested under different conditions to evaluate its performance. The study
found out that the new approach of using automated queuing system to manage
queues decreases the average waiting the time compared to the ordinary queuing
system.

Mwangi and Ombuni (2015), carried out an Empirical Analysis of Queuing
Model and Queuing Behaviour in Relation to Customer Satisfaction at Jkuat Students
Finance Office. The study used questionnaire with 384 respondents. The study
found out that the students wait in the queue for 33.4 minutes to be served which
was a long period of time to wait to be served. It therefore implied that the queuing
system in use was not efficient since it created a queuing problem to such an extent
that some students chose to jump the queue to solve the problem while others
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abandoned the queue and coming back the same day mainly males but females
abandon the queue completely only to come for the service another day.

Agyei (2015) did a study on Modeling and Analysis of Queuing Systems in
Banks. This study attempted to find the trade-off between minimizing the total
economic cost (waiting cost and service cost) and the provision of a satisfactory and
reasonably shortest possible time of service to customers, in order to assist
management of the bank in deciding the optimal number of tellers needed. Data was
collected through observations, interviews and by administering of questionnaire
and was formulated as multi-server single line queuing model. The data was
analyzed using both TORA optimization tools and descriptive analysis methods. It
evaluated the performance assessments of various queuing systems. The study
found that, in terms of average waiting time and overall economic costs, the use of
the five-teller system was better than a four or six-teller system.

2.6. TABLE- SUMMARY OF THE LITERATURE REVIEW

The table below summarizes the reviews literature relating to this study. It
gives the author for the study, the title of the study, the research findings and the
knowledge gap which the study sought to bridge.

AUTHOR YEAR RESEARCH RESEACH FINDING KNOWLEDGE GAP
TOPIC
Kiplagat, J., 2020 Influence of The study concluded The study focused on
Kamaku, P. W. Automated Queue that reliability and the relationship
& Paul, S. N. Management flexibility level; security between automated
(2020) System level and staff training ~ queue management and
Optimization on on automated Queue organization
Performance of Management systems performance. The link
National Cement  positively influence the between automated
Company Limited performance of the queuing management
National Cement system and employee
Company. performance is not
brought out.

Genga Kevin 2018 Electronic The study revealed that The study focused on
Omondi queuing the waiting time was the link between the
management still a challenge as the queuing management
system and outlets were not system and customer
customer service meeting the service service. It left out its
in commerecial level agreement set by effect on employee
banks in Kenya the bank performance.
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Nityangini
Jhala &
Bhathwala

2016

Application of
Queuing Theory
in Banking sector

Service level
improvement is
synonymous to

reduction in the waiting
time

There is a correlation
between the levels of

The study focused on
the application of
queuing theory on
customer waiting

time.it did not show its
relationship to
employee performance.

service and the cost of
waiting time on the
queue.

Uddin, 2016 Automated Queue The study found out The study compared
Md.Nasir & Management that the new approach automated queue
Rashid, System of using automated management system
Mahbub & queuing system to and other queuing
Mostofa, MG & manage queues systems.
Nithe, NA. decreases the average

waiting the time

compared to the

ordinary queuing
system

2.7. KNOWLEDGE GAP

The dependent variable of each of the studies was different from the current
study. However, this study will address the gaps by examining the link between the
electronic queuing system on employees' performance, and well- being. The studies
examined variables of the current study partially and in isolation. Further, research
on the electronic queuing system in the organizational context is at its embryonic
stage thus pertinence of the current study to adopt an integrated framework to
unravel the conceptual, theoretical, contextual, and methodological research gaps.
Most of the studies have examined the direct link between technology and employee
performance thus failing to demonstrate how the electronic queuing system can
influence employee performance.
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2.8. CONCEPTUAL FRAMEWORK

H;
Electronic Queuning Employee Performance
System
-average service tune

- Speed v Hj -customers served

- Staff engagement »| -Quality of service
-Waiting time -

-Abandonment rate

Service Level ry

Agreement
-Issue resolution

(Moderating Variable)

Independent variable Dependent variable

Figure 1: Conceptual Framework

Research Hypotheses

H1: There is no significant effect between electronic queuing system and
employee performance.

H2: There is no significant moderating effect of service level agreement on the
relationship between electronic queuing system and employee performance.

H3: There is no significant joint effect of electronic queuing system and service
level agreement on employee performance.
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