QATAR UNIVERSITY

COLLEGE OF ENGINEERING

A SIMULATION AND OPTIMIZATION APPROACHES FOR WORKLOAD ANALYSIS

AND MANPOWER PLANNING

BY

ABDULRAHMAN ABOUBAKR ABDELZAHER

A Thesis Submitted to
the College of Engineering
in Partial Fulfillment of the Requirements for the Degree of

Master of Science in Engineering Management

June 2022

© 2022 Abdulrahman Aboubakr Abdelzaher. All Rights Reserved.



COMMITTEE PAGE
The members of the Committee approve the Thesis of
Abdulrahman Aboubakr Abdelzaher defended on 25/04/2022.

Dr. Mohamed Kharbeche
Thesis/Dissertation Supervisor

Dr. Galal Abdella
Program Coordinator

Dr. Ahmed Massoud Abdou
Associate Dean for Research and Graduate Studies

Dr. Mohamed Haouari
Professor of Industrial System Engineering

Dr. Nuri Onat
Research Associate Professor

Approved:

Khalid Kamal Naji, Dean, College of Engineering



ABSTRACT

ABDELZAHER, ABDULRAHMAN A., Masters: June: 2022,

Masters of Science in Engineering Management

Title: A Simulation and Optimization Approaches for Workload Analysis and
Manpower Planning

Supervisor of Thesis: Dr. Mohamed Kharbeche.

In today’s world, occupational stress is identified as a major health issue within
most organizations. The reason the spotlight has been focused on occupational stress in
recent years is that it can have a negative impact on employee’s health and life. For this
reason, this thesis focuses on the effects of workload on employees in the workplace,
as well as the process of work distribution among employees. This thesis also studies
the impact of major organizational restructure where the number of employees dropped
by 30% and examines the impact of such a drop in the number of employees on the
workload distribution. A survey is designed for the purpose of this thesis to gain
knowledge on the employees’ perspective on their own workload and how it can affect
their lives. The survey also covers a section designed for supervisors where they can
provide input on the process of work distribution among employees. Moreover, a
simulation model is created to model the process of project lifecycle within the
organization, to understand the behavior of the system, and gain insights on the
utilization of manpower resources. Finally, a mathematical model is designed to
optimize the number of employees and maximize profits by optimizing the current
available manpower resources. The results of the simulation and the survey showed that
the workload is not evenly distributed among the employees, causing delays in the

project delivery.
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CHAPTER 1: THESIS OVERVIEW

1.1 Introduction

In today’s modern world, occupational stress is considered one of the major
health issues in different organizations. The overall experience of the workplace can
have negative impacts on the employees ranging from short-term health issues (e.g.,
fatigue or headache) to long-term health issues (e.g., cardiovascular disease). From an
organizational aspect, high occupational stress can affect the employee’s behavior at
the workplace which can affect the operation of the organization (Spector, 2002).

The employee is able to be productive up to a certain point of workload, beyond
that point, the productivity of the employee decreases drastically as seen in Figure 1.
Working for long hours with a high workload can have a negative impact on the
employee’s health as well as their performance, leading to an increase in mistakes in

the work done (Hartline, 2018).

Relative Individual Productivity

Hours Worked

Figure 1. Hours worked vs productivity of the employee

Job satisfaction is considered one of the main reasons affecting job retention. It

is defined as any combination of psychological, physiological, and environmental



circumstances that cause a person truthfully to say I am satisfied with my job (Hoppock,
1935).

Heavy occupational stresses are directly related to the level of job satisfaction
of the employee. The greater the occupational stresses, the lower the level of job
satisfaction for the employee. Lower job satisfaction can lead to lower productivity and
lower job retention which will negatively affect the organization both operationally and
financially (Burke, 1976).

One of the ways to combat low job satisfaction levels, the organization must
ensure that their employee’s needs are satisfied, this includes good working conditions
and environment, high-performance rewards and recognition, and flexibility of the
organization with their employees (Raziq and Maulabakhsh, 2015). Another important
way that increases job satisfaction between employees is by providing the training
required to properly perform their tasks (Gazioglu et al., 2006).

Many organizations nowadays are facing major issues with human resources
planning. Poor human resources planning normally leads to deadlines not being met,
project delays, poor communication, as well as other issues that result in a drop in
productivity and efficiency of the organization’s operation. One of the major forms of
poor human resources planning is when the workload is not distributed correctly. It can
be noticed that some positions within an organization are overwhelmed with work,
while other positions are hardly doing any work.

This is a case of workload being ineffectively distributed among the available
employees. In order for the organization to develop its productivity, the organization
must ensure a balance in human resources planning (Mayasari and Gustomo, 2014).

Some organizations have started to notice the effects of uneven workload

distribution among their employees and aimed to resolve the issue. Using workload



analysis methods to analyze the workload on employees and better distribute the
workload, thus, increasing the efficiency and productivity of the organization (Budiman
and Putranto, 2015).

1.2 Background

The subject of this thesis is an engineering and projects directorate within an
organization in Qatar. The engineering and projects directorate is responsible for all
projects and engineering activities for the organization, with a centralized engineering
department that includes experienced engineers in all engineering disciplines. While
the projects department is responsible to carry out the projects for construction and
commissioning stages. The directorate also contains other supporting departments.

In 2015, the entire organization underwent a full restructure, the main objective
of this restructure is to reduce the operational cost of the organization by terminating
30% of employees. Such a drastic decrease in the number of employees has led to
multiple issues arising including improper workload distribution.

1.3 Novelty

The novelty of this thesis is utilizing optimization and simulation tools for the
project lifecycle. Since simulation software are generally not designed for simulating
projects and their different stages, some assumptions have been considered.

In addition, this thesis will provide a mathematical model that will help better
distribute the workload between employees. This will help the management to have a
balanced workload distribution which will lead to higher productivity and efficiency of
the organization. Even with changes in the current number of employees, the
mathematical model will be able to distribute the workload in the cases of firing and
hiring employees. Such a tool will save the management time and effort for human

resources planning.



1.4 Problem Statement

In the 2015 organization restructure of employees, the main objective of the
restructure was to cut down the operational costs of the organization. The restructure
included termination of 30% of all employees, closing down, and opening new
departments, sections, and programs to fit the new decreased number of employees
while trying to minimize the effects on the overall operation of the organization.

The new organization restructure consisted only of 70% of the employees
(before 2015). This decrease in employees must have affected the operation of some
parts of the organization if not all. It has been reported in one particular department
that since the restructure, management has been facing issues with manpower
utilization, it is difficult to efficiently utilize all manpower to its maximum ability,
which led to a drop in efficiency and productivity of the department. The department
wants to maximize the utilization of the current manpower to increase efficiency and
productivity.

The decrease in the efficiency of the department is costly, projects are delayed,
operational and business goals are not met. Was the restructure in 2015 cost-effective?
Did it save the overall cost of operation? Or did it end up costing more due to an
insufficient number of employees and unoptimized manpower utilization?

1.5 Objectives

The objectives that this study aims to achieve are:

1. Compare the overall status of the organization before and after the 2015 restructure
using the survey results and data from the organization.

2. Utilize simulation to understand the behavior of the system and find gaps,

bottlenecks, and issues.



3. Optimize the current employee workload to maximize efficiency using a
mathematical model.
4. Provide recommendations to better distribute the workload and maximize efficiency

and productivity and achieve employee satisfaction and business goals.

1.6 Thesis Layout

As shown in the thesis Flow Diagram below, the thesis consists of six chapters.
Chapter one provides an overview of the thesis. The purpose of chapter one is to present
an introduction and background on the chosen topic as well as why this topic was
chosen. Chapter one also highlights the novelty of the thesis, the problem statement,
and the objectives to be achieved by the end of this thesis. Chapter two includes a
comprehensive literature review about workload stress and its effects, workload
analysis, workload analysis applications, workload distribution, and optimization.
Chapter three includes the process description and the simulation. In this chapter, the
project lifecycle process is described in detail using process maps, and the simulation
model created using Anylogic software is presented as well as the results obtained from
the simulation model. Chapter four covers the survey designed for this thesis. In this
chapter, the process of designing the survey is described and discussed to present the
reasons for the question selection. Chapter four also covers the results of the survey
analyzed from the received responses. Chapter five includes the optimization
mathematical model created for the purpose of this thesis, it also includes the discussion
of the mathematical model and its results. Finally, chapter six covers the conclusions
of the thesis, the recommendations provided for the given problem, and the future works
that describe how this topic can be further developed and studied for further

development of the topic.
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CHAPTER 2: LITERATURE REVIEW

2.1 Workload stress and its effects

For a long time, the workload has been difficult to define, the topic is well
known and well researched, but the concept of workload stays ambiguous. One of the
definitions given is: “Mental workload is a hypothetical construct that describes the
extent to which the cognitive resources required to perform a task have been actively
engaged by the operator” (Gopher, 1986). Another simpler definition is: “the amount
of work done by a particular person” (Bennaars, 1994). Workload has been long
associated with stress, having high workloads at work is a main cause of stresses we
experience daily. The times we live in have been called the “age of anxiety and stress”.
Stress as a word has been difficult to define, many definitions in the literature included
distress, inability to cope, and feelings of fatigue (Qureshi et al., 2013). Physical stress,
emotional stress, and social stress are the main categories of stress that affect people
every day. Physical stress is caused by intense physical activities, trauma,
environmental pollution, etc. Emotional stress is caused by resentment, anger, fear, etc.
Finally, social stress is caused by lack of social support, loss of employment, loss of
loved ones, etc. All forms of stress take its toll on the human body, being stressed for
long periods of time does have its health consequences, stress is found to be a cause of
headache, asthma, fatigue, nausea, anxiety, and heart problems, to name a few (Antoni
etal., 1993). Stress is considered a critical reason for employee dissatisfaction and high
turnover rates within an organization. Organizations nowadays are focusing their
efforts on stress management since stress can affect employees’ performance and
ultimately affects the goals and objectives of the organization. Stress is caused by many

different sources including lack of acceptance of completed work, lack of support from



administration, lack of monetary awards, and personal issues. Another major aspect
causing stress within employees is misfit with the organization. If the organization does
not care about its employees, the employee in return will not care about the organization
and will hate working for this organization causing their stress levels to increase (Imtiaz
and Ahmad, 2009). It has been proven that stress in the workplace is very costly to
organizations. According to the International Labor Organization (ILO), inefficiencies
caused by occupational stress cost countries up to 10 percent of their Gross National
Product (GNP). As an example, industries in The United States spend around $69
billion each year on stress-related costs (Ongori and Agolla, 2008).

2.2 Workload analysis

Workload analysis is a technique used to identify the actual requirements of
human resources in quantity and quality with regard to organizational goals and
strategies. (Stanton et al., 2004). The purpose of using workload analysis is to determine
the optimal human resources requirements for the long and short term. It is also used to
identify the human resources training requirements and manage the sufficient number
of employees in the work system in place to enhance productivity (Hanjani and Singgih,
2019). The aim of Workload analysis is to identify the suitable burden that can be
assigned to a single worker and then the optimal number of workers can be obtained
(Adawiyah and Sukmawati 2016). To validate the workload analysis, quantitative and
qualitative workload measurements should be utilized. Measurements of workload are
classified into three classifications: physiological measure, subjective measure, and
performance-based measure.

The physiological measurement states that an increase in physical response

from the body is caused by an increase in mental demand. The physiological



measurement is concerned with measuring the physical responses of the human body.
It measures all the changes in the body while doing a specific task, such as brain
activity, speech measures, eye activity, respiratory activity, and cardiac activity
(Moray, 1979). Subjective measurement of workload level has a different approach, it
measures the amount of workload felt by a person using scales or rankings. Subjective
measures utilize question-answer responses for changing workload levels, with two
types of scales used for subjective measures which are: unidimensional scale and
multidimensional scales. Finally, performance-based measurement focuses on the
individual's performance changes with more and more tasks, it measures if the
individual’s performance will drop with more tasks (Miller, 2001).

One of the most commonly used methods in measuring the physical workloads
is the Full-Time Equivalent (FTE). In this method, the number of manpower needed to
achieve certain jobs is determined by the workload time (Sari et al. 2018). FTE is
utilized to adjust the workload on the workers to accomplish their highest level of
performance. FTE is a way of comparing the task completion time of distinct jobs to
the effective work time available (Zainal and Ramadhanti 2019). The main output
obtained from this method is the optimal number of workers needed to achieve the job.
FTE can provide information on the workers, allocation based on the findings obtained
from measuring the direct work time using the Stopwatch (Indrawati et al. 2018).
According to the State Employment Agency guidebook, the work is considered to be
underloaded when the value of FTE is less than one and overloaded if the value of FTE
is more than 1.28, while the workload is determined to be normal if the value of FTE
between 1- 1.28 (Suryoputro 2018).

National Aeronautics and Space Administration — Task Load Index (NASA-

TLX) is a widely used assessment tool for measuring subjective mental workload



(MWL). NASA-TLX is a multi-dimensional scale used to measure the performance of
workers in six scales which include mental, physical, temporal demands in addition to
effort, performance, and frustration level. It has been applied in various fields including
nuclear, civil aviation, and power plants. NASA-TLX method has been utilized for
purposes that are beyond its initial application (Bommer and Fendley, 2018). It is
“being used as a benchmark against which the efficacies of other measures, theories or
models are judged” (Hart, 2006). Based on previous studies, the scores obtained using
NASA-TLX subscales have shown that the variability of the overall workload has been
kept to a minimum in comparison to unidimensional ratings and it has the ability to
provide information about workload sources (Rachmuddin et at., 2021).

2.3 Workload analysis applications

Workload analysis is a crucial tool in the field of workload studies, it has been
utilized in many fields, applications, and for different purposes. (Wojciechowski, 2004)
was able to utilize workload analysis in studying the workloads associated with driving
a ground vehicle for the U.S. Army Research Laboratory, where the results showed that
if additional tasks were attempted by the driver while operating the ground vehicle, the
performance will start to degrade. Another application of workload analysis, (Mayasari
and Gustomo, 2014) have utilized workload analysis to CV.SASWACO PERDANA, a
textile company based in Indonesia, where the workload was poorly distributed among
the employees which was causing delays, low efficiency and productivity, and
organizational goals not being met. After utilizing the workload analysis, jobs that were
either overloaded or underloaded were identified. Finally, the workload was distributed
evenly among the employees which increased the efficiency and productivity of the

organization. Workload analysis has been also utilized in the health sector, (Napirah

10



and Sulistiani, 2015) have used this tool to find the optimal number of required staff in
the laboratory at Rumah Sakit Umum Anutapura hospital. The results of the research
showed that the laboratory unit is still in need of more people and needs to improve the
manpower planning to maximize the efficiency of the laboratory. Workload analysis is
not only used for employees in organizations, (Wang et al. 2004) have utilized workload
analysis in software and programming. The tool was used to understand the expected
workload on file systems that will help in the design of high-performance parallel file
systems. The available technologies allowed the application of such a tool within the
complex world of programming, to be able to examine and analyze the workload on a
parallel computing environment of file systems, to allow for such systems to be
designed.

2.4 Workload distribution

In order for organizations to maximize their productivity and efficiency, a
properly distributed workload is a must. Many of the companies facing low efficiency
and productivity overlook the distribution of workload among employees. PT.
Batuwangi Putera Sejahtera is a company involved in mining and milling limestone in
Indonesia, has been facing low productivity levels for years, while investigating, it was
found that the main reason is uneven workload distribution. After utilizing workload
analysis, underloaded and overloaded jobs were known and resolved by evenly
distributing the workload among the available staff, as well as hiring more employees
since the number of employees was not sufficient to begin with (Budiman and Putranto,
2015).

2.5 Simulation

Simulation is defined as the mimicry of a real-life system or process over time.
It includes the producing artificial history of the system, and to observe how the system

behaves within the simulation to help understand the real-life system. Simulation is
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powerful problem-solving tool utilized to solve real-life problems, used to analyze the
behavior of different systems within a controlled environment that allows to safely
exam “what if” scenarios for the real system. One of the advantages of simulation is
diagnose problems, with real-life complex problems, there are many variables acting
on the system with many interactions, a simulation could narrow down the root causes
for the issues within the system (Banks, 1999).

Simulation has many applications in many fields of life, it can be utilized to
simulate a bank process where the customers arrive to the tellers at intervals, the
customer will spend some time with the teller then proceeds to exit. Within the
simulation model can be modified to change the number of tellers to test how the system
will react, it may increase or decrease the wait time. Another application for simulation
is for air traffic control, in order to ensure an efficient system for all the aircrafts taking
off and landing in the airport to minimize delays of flights a simulation model can be
developed to test the system before applying it to the airport, and to anticipate any issues
or delays that could occur and try to eliminate them (Banks, 1998). Simulation has been
utilized in the groundwater resources field as well, with the global population increasing
rapidly, the need for groundwater in drastically increasing. Scientists have come up
with multiple solutions to solve the issue of the increased demand of groundwater, and
in order to test these solutions to select the best and most efficient solution, simulation
is utilized. The different solutions can be modeled and simulated with the inputs being
the number of the global population each year, the methods of extracting the
groundwater, and other data, and the simulation model will help to find the best solution

to be applied to such a major problem (Singh, 2014).
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2.6 Optimization

Optimization is a powerful tool used for solving large complex problems. One
of the main advantages of optimization is that it can provide precise and accurate
solutions to real-life complex problems. Optimization was initially evolved to provide
generic solutions, and was mainly divided into two main categories, linear and
nonlinear programming problems. Early generations of programming problems were
based on continuous variables, many classes of design and assignment problems
required dealing with both integer and continuous variables which lead to mixed integer
linear and nonlinear programming problems. Resource degradation is a global problem
that will continually increase (Singh and Panda, 2013). Optimal utilization of these
resources is important in order to ensure they will last for generations (Davies and
Simonovic, 2011). Taking advantage of optimization techniques, this powerful tool is
used for solving large complex problems that can provide precise and accurate
solutions. The main benefit of optimization is the ability to obtain the best results among
the alternative solutions (Singh, 2012). Within the field of workload distribution, to the
best of our knowledge, the topic has not been addressed previously. Researchers were
able to apply optimization in many fields, (Santos et al., 2015) were able to utilize
optimization techniques in irrigation management. Sugarcane requires large amounts
of water and energy to grow, if these resources are overused, farmers can be wasting a
lot of these resources. Optimization was utilized in this field to properly and optimally
use water and energy to reduce costs and ensure the sugarcane is getting enough water
to grow (Wang et al. 2004). Another interesting use of optimization is in the field of
groundwater management. Groundwater is scarce in some locations of the world;
sustainable use of groundwater is crucial in these areas because many industries are

dependent on the use of this water. Optimization was utilized to enable researchers in
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determining groundwater wells and spacing between wells, time, and frequency of
using the wells, and technologies used (Wilderer, 2010). Almost all coastal aquifers
around the world are facing a major problem, seawater intrusion is a process that occurs
to coastal aquifers that are connected to oceans or seas, where seawater unintentionally
makes its way to the freshwater aquifers. This problem causes the freshwater to become
salty water, which makes the freshwater unusable for its intended use. As the demand
for freshwater increases around the water, the seawater intrusion issue needs to be
controlled, in order to do so, optimization models are utilized to obtain the optimal
feasible pumping rates in coastal aquifers to protect the freshwater from seawater
intrusion and be able to meet the global demand for freshwater (Sreekanth and Datta,

2010).
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CHAPTER 3: PROCESS DESCRIPTION AND SIMULATION

3.1 Project Stages

Projects carried out by the organization are considered profit-generating
projects. These projects follow strict procedures and guidelines. There are five project
stages: Project Initiation, Feasibility Study, Concept Optimization, Engineering Design,
and Implementation and Completion. Along with these stages, there are also project
gates. There are six project gates from gate zero to gate five, and they are normally
between the project stages. Project gates are used as approval points, where deliverables
need to be approved by concerned parties prior to proceeding to the next project stage.
Figure 2. Shows the process flow for the project through all the stages and gates, as
well as the resources required for each stage. For each project, there are three different
types of resources required for completion, these resources are Discipline Engineers,
who are required to develop the technical work such as engineering activities, drawings,
and calculations. The second type of resource is Project Managers, who are responsible
for managing the project stages. Finally, the last type of resource is supporting
departments personnel, who are responsible for developing project supporting
documents such as cost estimates, project schedule, etc. As shown in Figure 2. The
number of employees from each resource type required for each stage is included within
the stage, i.e., stage one requires 5 Discipline Engineers, 1 Project manager, and 5
Supporting Departments Personnel. The number of available employees for each
resource type is shown at the bottom of the same figure. There are 175 discipline
engineers available, 25 project managers available, and 60 supporting departments
personnel. Within the organization, the projects are categorized into five categories, 1
through 5. The categorization is based on the complexity and cost of each project,

category 1 projects are the highest cost and most complex, while category 5 projects
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are the lowest cost and least complex projects. For categories 4 and 5, stages 2 and 3
can be skipped, this is due to the simplicity and lower financial risk on the organization,
and to reduce the project time by reducing the number of stages and gates the projects
need to get through. The rest of the projects categorized as categories 1 through 3 will
go through all the stages and gates. During each gate, a project can be rejected due to
errors or incompletion of some of the stage deliverables, in gate 0, the project can be
rejected if, after the review of the project justification, it will be decided to discard the
project, while for the other gates, the project can be rejected to go back for
modifications to be implemented and resubmitted for approval. Figure 3. Shows the

process flow for the project through the stages and gates.
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Approved Projects (skip stage 2&3)
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Figure 3: Process flow for the project through all the stages and gates

Each project undertaken by the organization is unique from every aspect, for the

issue it is solving, the cost, the duration, the complexity, the team required to complete
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the project, the location, etc. For the project duration, it depends on the duration of each
stage, and the duration of each stage will depend on the deliverables to be delivered,
and how long it takes the team to complete a stage. Table 1 shows the duration range
for each stage. Since each project is different, the duration of each stage is shown as a
triangular distribution with a minimum, mode, and maximum duration for each stage
based on historical data gathered from the organization. In the proposed simulation
model that will be described in the next chapter, triangular distribution is found to be
the best fit for estimating the duration of a stage, and it best describes the real

probability of the duration range.

Table 1: Required duration for each stage

Stage Minimum Duration Mode Duration Maximum Duration
(Days) (Days) (Days)

Stage 1 15 25 30

Stage 2 30 60 100

Stage 3 30 60 100

Stage 4 60 130 300

Stage 5 60 300 1000

Stage one (Project Initiation)

To further describe each project stage, Project Initiation is the first stage of each
project, and it included studying whether the project should be carried out or discarded,
is the project going to profit the organization in the short or long term or not at all, what
is the purpose of the project and who is it benefiting, what are the considerations for
the project, how long will the project take for completion, and how much will it cost

the organization. Figure 4. Shows the process map followed for stage one of any project.
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Figure 4: Stage one process map

The process maps demonstrate in detail the role of each member of the project
team and the documents they are responsible for. This stage starts with a request of the
project to be initiated by the end-user (owner of the project); the end-user must provide
a strong project justification explaining why this project is needed. The project
justification is then reviewed by the project's steering committee which will decide
whether this project is important enough to be carried out, this approval is gate zero. If
approved, the project manager will host a kickoff meeting for the entire team to discuss
the project and ensure all the team members are on the same page. The team will then
start to develop the stage deliverables in parallel, where the end-user will develop the
operating aspects of the project, the team project manager will develop the engineers'

comment register, assurance plan, and the deviation procedures. The discipline
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engineers will develop the health, safety, and environmental (HSE) requirements, and
the supporting departments are responsible for developing the project schedule,
economics of the project, and initial risk management plan. After completing the
deliverables, the project team must obtain approvals from engineering managers and
supporting departments managers. After the approval is obtained for the supporting
departments’ documents, the cost estimate and the categorization certificate are then
developed. Finally, final approval is obtained which is gate one for all the deliverables,
and the project moves to stage two.

Stage two (Feasibility Study)

The feasibility study is the second stage of each project. In this stage, the project
is studied carefully. It is decided whether the project is feasible to carry out or not. All
aspects of the project are studied to validate its feasibility, this includes the schedule of
the project, the cost of the project, the resources required, the project requirements, and
all other technical aspects. This is to ensure that the project schedule, cost, etc. are
realistic and can be accomplished. Figure 5. Shows the process map followed for stage

two of any project.
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Figure 5: Stage two process map

The second stage of any project starts with the end-user developing and
providing the project team with a project definition as well as initial operability
requirements. If both documents are approved, the project manager will host a stage
kickoff meeting to inform all the team on updates for the project and to discuss what
needs to be done for this stage. The project manager will then start to develop the
feasibility study with the support of the discipline engineers, the discipline engineers
will also develop a refined version of the HSE requirements. Parallelly, the supporting
departments will develop refined versions of the project schedule, the economics of the
project, risk management plan, quality plan, and contracting strategy and plan. After
approvals for the completed deliverables, the project manager will develop a change
request register, assurance plan, scope of work for the next stage, and lessons learned.

While the supporting departments will develop a refined cost estimate and a new
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categorization certificate. After the final approval, which is gate two, the project moves

to the next stage.

Stage three (Concept Optimization)

Concept optimization is the third stage of projects carried out by the

organization. This stage focuses on further improving the project details of the project

to ensure it is the best alternative. Optimizing the concept includes looking at other

alternatives and comparing them together and selecting the optimal alternative for all

project aspects (cost, schedule, etc.). Figure 6. Shows the process map followed for

stage three of any project.
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Figure 6: Stage three process map
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Similar to stage two, stage three starts with the end-user developing an operational
readiness plan and a further refined project definition. The project manager, similar to
other stages, will host a stage kickoff meeting to discuss the stage with the project team,
then will start to develop the concept optimization document with the support of the
discipline engineers. In this stage, the project manager is responsible to manage the
change management register document, to develop an assurance plan for the stage, to
develop the scope of work for the next stage, to document the lessons learned, and to
develop the design readiness review document. The discipline engineers will develop
the HSE requirements for the stages, while the supporting document will develop a
refined version of the project schedule, economics of the project, risk management plan,
quality plan, contracting strategy and plan, cost estimate, and a new categorization
certificate. After obtaining the final approval, which is gate three, the project will move

to the next stage.

Stage four (Engineering Design)

Engineering design is the fourth stage for a project. It is where all the
engineering work is done. In this stage, concerned technical teams from the
organization study the project in great detail and develop the required technical
deliverables (calculations, engineering design, architectural design, drawings, pipeline
routing, etc.). This stage is crucial since it requires all the technical deliverables to be
very accurate and precise because it will be used for the actual implementation and
commissioning of the project. Figure 7. Shows the process map followed for stage four

of any project.
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Figure 7: Stage four process map

The first three steps of stage four are similar to stage three. The project manager
then will develop the Engineering Design deliverables summary with the support of the
discipline engineers, the project manager will then manage the change management
register, develop the assurance plan for the stage, develop the scope of work for the
next stage, document the lessons learned, and the design readiness review. The
discipline engineers will develop the HSE requirements for the stage, while the
supporting departments will develop refined versions of the project schedule,
economics of the project, risk management plan, quality plan, commissioning plan, cost
estimate, and a new categorization certificate. After the final approval is obtained which

is gate four, the project proceeds to the final stage.
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Stage five (Implementation and Completion)

The final stage of a project is the Implementation and completion stage. In this
stage, the physical deliverables are delivered by an outsourced contractor. As a part of
cost reduction philosophy, the organization outsources the implementation and
completion activities to a contractor while closely monitoring and supervising the
activities on site. This stage includes the construction of structures, routing pipelines,
building rigs or plants, etc. Figure 8. Shows the process map followed for stage five of

any project.
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Figure 8: Stage five process map

The final stage of the project starts with the project manager developing the
final handover certificate, contract close-out report, and lessons learned. While the
supporting departments will develop the final statement of the final account, final asset

capitalization certificate, and contract completion certificate. After the final approval
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which is gate 5 is obtained, the project is then handed to the end-user and finally closed
off.

3.2 Project Gates

Project gates are placed between all the project stages, they are intended as
approval checkpoints for upper management to decide whether the project should
proceed to the next stage, or some changes must be done first. For each of the project
gates there is a set of deliverables to be completed by the project team, many of which
are included in multiple gates, this is to allow the project team to refine these
deliverables as the project progresses (i.e., cost estimate in the first gate is 50%
accurate, wherein fifth gate it should be 90% accurate). The project gates placed within
the process are shown in Figure 2.

Gate zero

Gate zero is the very first gate for any project. This gate is placed before the
actual initiation of the project, and it is placed to evaluate each project by upper
management. Projects normally come from end-users requiring projects to be carried
out. Not all projects are accepted and carried out, a board of managers will have the say
on whether the project should be undergone or should be discarded. The board of
managers evaluates each project from many aspects such as: cost, requirements of the
project, justification of project, schedule, needs of the organization, available budget,
etc. If the project is accepted by the board of managers, it moves to the first stage which
is the initiation stage.

Gate one
Gate one is the second gate of any project, and it is placed after the successful

completion of stage one (Project Initiation). This gate has a list of deliverables to be
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completed by the project team in order for the project to move to the next stage. The
deliverables for gate one are:

1. Project Justification

2. Economics

3. Initial Risk Management Plan

4. Project Schedule

5. Cost Estimate

6. Operating Aspects

7. HSE Requirements

8. Initial Categorization Certificate

9. Assurance Plan

10. Engineers Comment Register

11. Deviations

The project team is required to complete all the deliverables within schedule to
apply for upper management’s approval. If upper management approves all the
deliverables submitted, the project moves to stage two, if the approval is not obtained,
the project team shall apply changes provided by upper management feedback on to the
deliverables and resubmit the deliverables for approval again.

Gate two

Gate two is the third gate for each project. Even though it has a different
deliverables list, some of the deliverables are the same as gate one. The repeated
deliverables are listed because they are still required for this gate, but with more refining

and greater details. The deliverables for gate two are:

26



1. Project Definition

2. Economics

3. Feasibility Study

4. Risk Management Plan

5. Project Schedule

6. Cost Estimate

7. Change Management Register
8. HSE Requirements

9. Quality Plan

10. Contracting Strategy & Plan
11. Initial Operability Requirements
12. Categorization Certificate

13. Scope of Work for next stage
14. Lessons Learned

15. Assurance Plan

If all the deliverables of gate two are approved by upper management, the
project will proceed to the next stage (Concept Optimization), if any of the deliverables
is not approved, the project team will need to implement the required changes provided
by upper management and resubmit the deliverables.

Gate three

Gate three is the fourth gate of any project. This gate has very similar

deliverables requirements as gate two, this is because stage two (feasibility study) and

gate three (concept optimization) are slightly similar in function. Both stages two and
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three are focused on studying the project and the methodology to be adopted to carry
out the project. The deliverables for gate three are:

1. Project Definition

2. Economics

3. Concept Optimization

4. Risk Management Plan

5. Project Schedule

6. Cost Estimate

7. Change Management Register

8. HSE Requirements

9. Quality Plan

10. Contracting Strategy & Plan

11. Initial Operability Requirements

12. Categorization Certificate

13. Design Readiness Review

14. Scope of Work for next stage

15. Lessons Learned

16. Assurance Plan
Gate four

Gate four is the fifth gate for any project. This gate is positioned after the fourth

stage (Engineering Design) the deliverables for this gate require more approvals than
other gates, this is because this gate is very crucial since it is before the project
implementation stage. All the deliverables required for this gate will be used as final
documents for the actual implementation of the project, thus, high accuracy is important

for these documents. Documents such as drawings, plot plans, pipeline routes, electrical
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requirements and plans, calculations, etc. are the main documents used for the

construction and implementation of the project, any mistakes in these documents will

be very costly and will delay the entire project. The deliverables for this gate are:

1.

2.

10.

11.

12.

13.

14.

15.

16.

Project Definition

Economics

Engineering Design Deliverables Summary
Risk Management Plan

Project Schedule

Cost Estimate

Change Management Register

HSE Plan

Quality Plan

Contracting & Purchasing Strategy & Plan
Operational Readiness Plan
Categorization Certificate

Design Readiness Review

Scope of Work for next stage
Commissioning Plan

Lessons Learned

Similar to the previous gates, in order for the project to move to the next stage

(Implementation and Completion), all the deliverables must be approved by upper

management. If any of the submitted deliverables is not approved, the team needs to

make the required changes and resubmit the deliverables for approval.
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Gate five
Gate five is the final stage for all projects. This gate is positioned after the final

stage of the project (Implementation and Completion), after the project is successfully
delivered and completed, this final gate includes the closing of the project and project
handover to the end-user. The deliverables for this gate are:

1. Final Handover Certificate

2. Statement of Final Account

3. Final Asset Capitalization Certificate

4. Contract Completion Certificate

5. Contract Close-out Report

6. Lessons Learned

After all the deliverables of gate five are approved by upper management, the
project is successfully completed and officially closed. Table 2 describes the

deliverables.

Table 2: Deliverables description

Deliverable Description

Project Justification A document explaining why the project is needed

Economics A document evaluating the economic aspects of the
project

Initial Risk Management Plan A document addressing all risks and contingency

plans

Project Schedule A document showing in detail the project schedule
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Deliverable Description

Cost Estimate A document calculating all costs of the project

Operating Aspects A document explaining operation aspects related to

the project

HSE Requirements Health, safety, and environmental requirements to be

considered during the project

Initial Categorization Initial categorization of the project (category 1 to 5)
Certificate
Assurance Plan A document presenting the performance gaps of

project execution

Engineers Comment Register A spreadsheet for all engineers to submit their

comments and concerns on the project

Deviations A document describing a process to be followed in
case of any deviation (design deviation, contract

deviation, etc.)

Project Definition A document explaining and describing in detail all

aspects of the project

Feasibility Study A collection of documents studying the feasibility of

all aspects of the project
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Deliverable

Description

Change Management Register

Quality Plan

Contracting Strategy and Plan

Initial Operability

Requirements

Scope of Work for next stage

Lessons Learned

Concept Optimization

Design Readiness Review

Engineering Design

Deliverables Summary

A spreadsheet to keep track of all changes required

and implemented to the project

A document providing guidance on quality

management of the project

A document stating in detail the strategy and plan for

contracting with third parties

A document describing the overall initial

requirements for the project

A document stating all the work required to be

completed for the next stage of the project

A document containing the lessons learned from the

project stage for future reference

A collection of documents studying the different
alternatives of a project and optimizing the selected

solution

A review of different aspects of the project to ensure

the project is ready for the next stage or for operation

A summary of the deliverables to be delivered during

the engineering design stage
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Deliverable

Description

Commissioning Plan

Final Handover Certificate

Statement of Final Account

Final Asset Capitalization

Certificate

Contract Completion

Certificate

Contract Closeout Report

A plan to ensure the project is ready for
commissioning and to guide the commissioning

process

Certificate handed to the end-user to receive

ownership and full control of the facility

A statement detailing all final financial accounts

regarding the project

A certificate for cost and value of the asset

A certificate for the completion of all contracts

A report stating the closing and end of the project

3.3 Simulation and Anylogic Software

Simulation is a tool used to imitate the operation of real-world systems or

processes over a specific time. It allows the user to understand how the system operates

with the opportunity to modify, upgrade, or troubleshoot to understand how the system

behaves.
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To better understand and visualize the process behavior of the project lifecycle,
Anylogic simulation software was utilized to further study the process in detail and to

identify the gaps, bottlenecks, and issues with the system.

Anylogic is one of the most common and best multimethod simulation modeling
tools available. It provides a simulation tool that can be utilized in a wide range of
industries and applications. Besides the ability to visualize the process in action,
discrete events, agent-based, and system dynamic simulation are a few of the

methodologies supported by Anylogic.

The project stages process was modeled in Anylogic using the different
modeling blocks provided by the software. Since the software is not designed for
simulating project stages, some changes and improvises were implemented to tweak
the software to simulate the project lifecycle. The resource block is modeled as the start
of the projects, where projects arrive to be executed. The gates are modeled as decision
blocks, to allow for a probability of approval and rejection to be considered. For
decisions with more than two possible outcomes, the software includes a decision block
with 5 different possible outcomes. Departments are modeled as resource pools; this
shows the number of available resources that the software can utilize for completing
the tasks. Before each stage, a seize block is used to gather the project team, this seize
block contains the number of employees required from each department to complete
this stage. After each stage, a release of resources is added to take the employees back
to their departments (idling). One tweak that was implemented to overcome an issue
where the software will utilize the resources for the entire duration of the stage, which

is not the case in reality. For instance, stage 1 can take up to 30 days for completion,
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but an employee may only work on this stage for 5 days. In order to implement this
using the software, the days spent by an employee working on stage are separated from
the entire duration for the stage. As an example, stage 1 duration is a triangular
distribution of a minimum of 15 days, a mode of 25 days, and a maximum of 30 days.
An employee will work on stage 1 for a duration of a triangular distribution of a
minimum of 4 days, a mode of 6 days, and a maximum of 10 days. To model this in the
software, the employee will be utilized (seized) for the duration of work on stage
(triangular distribution of (4, 6, 10)) then will be released, then a separate delay block
will be added for the remaining days of the stage (15-4, 25-6, 30-10) so the input to the
software for the separate delay block will be (triangular distribution (11, 19, 20) Table
3 shows the time spent on each stage by employees. Anylogic software allows the user
to control the entire environment of the process and the system, the user is able to set
the duration of the system, this allows the user to gain insights on how the system
behaves if it ran for different periods of time. Figure 8. Shows the project lifecycle
modeled Anylogic. Comparing Figure 8. to Figure 2. It is observed that the process is
modeled differently for the software to accurately simulate the real-world process.

Table 3. Presents the time spent by employees on each stage of the project.

Table 3. Time spent by employee on each stage

Stage Minimum Duration Mode Duration Maximum Duration
(Days) (Days) (Days)

Employee 4 6 10

Stage 1

Employee 8 10 12

Stage 2

Employee 8 10 14

Stage 3
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Stage Minimum Duration Mode Duration Maximum Duration

(Days) (Days) (Days)
Employee 10 20 30
Stage 4
Employee 30 40 60
Stage 5

In order to accurately model the project lifecycle into Anylogic software, some
inputs are required, constant information regarding the current situation of the process
are collected directly from the organization such as number of discipline engineers,
number of project managers, number of supporting department personnel. The
nonconstant timing regarding the duration of the stage is shown in Table 2 and the
number of projects each year is derived from historical data. The number of projects to
be completed each year is taken as an average of 50 projects per year. Figure 9. Shows

the project lifecycle modeled using Anylogic.
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Figure 9: Project lifecycle model using Anylogic
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Table 4 shows the different modeling blocks used in the modeled process along

with the type of block and the description of the block to understand how the process

is modeled in Anylogic software.

Table 4: Different modeling blocks used in the simulation model

Icon Type Description
Start Source Creates agents, modeled as the start of
Fiv the projects
Y
Gate_0 Select Output Decision block, modeled as the
__«%__ approval points (gates) between stages
h
|
Stage1_Team Seize Team gathering block collects the
o0 required number of employees to
— > ‘. complete a stage
Emp_Utz1 Delay Process block, modeled as the amount
of time spent by an employee working
'— on a stage
Emp_Release1 Release Release block, modeled to return the
employees back to their departments
— . 1 after completing the work
End_Stage1 Delay Process block, modeled to account for
the remaining time of the process
Gate 1 Select Output 5  Decision block with 5 outputs, modeled
_,%" to for gate 1 where more than two
—df outputs are possible
'-;:3:«%;?
—
Lo
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Icon Type Description

End Sink End block, modeled to receive
5»?%\ completed or discarded projects

—-u

i

Discipline_Engineers Resource Pool Resources  block,  modeled as
departments of employees

3.4 Simulation Results

The projects handled by the organization are usually larger projects that require
years for completion. The simulation model is set to run for 10 years to allow time for
enough projects to be completed. At the end of the simulation run, the results show the
number of projects started (input), the number of projects that remained in each stage
(work in progress), and the number of projects completed (output). Figure 9. shows the
simulation end screen (last moment of the simulation), the input is the number to the
left of each model block, the work in progress is the number above or below each model
block, and the output is the number to the right of each model block. As seen in figure
9, over 10 years, 493 projects were proposed, and at gate zero, 54 of the projects were
discarded, while 439 projects proceeded through the stages. Gate 1 has multiple
outcome probabilities, it has the probability of deliverables to be rejected and sent back
for modification and the probability of the projects categorized as category 4 or 5, where
stages 2 and 3 can be skipped. It is observed that 157 projects were categorized as
category 4 and 5 at gate 1. Looking at gate 5, 341 projects were completed, this shows
that for after years, 341 out of 493 projects were successfully completed, which has a

69.17% success rate.
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The most important information of the simulation results is the resources pool
utilization. As seen in figure 9, each resource pool has a percentage at the top left of
each model block. This percentage is the utilization of manpower, the utilization of
discipline engineers is a high 83%, the utilization of project managers is low 37%, and
the utilization of supporting departments personnel is 70%. This thesis is only focusing
on the utilization of discipline engineers. Even though the utilization percentage is a
high 83%, it has not reached the maximum 100% utilization, this shows that the
utilization of discipline engineers is not maximized, thus the productivity is not
maximized. From the survey results, the majority of discipline engineers have reported
high levels of workload. With two pieces of information from the survey and the
simulation, it can be concluded that even though the utilization is high at 83%, the

workload distribution is poorly distributed.

Poor distribution of workload among employees means that some employees
are doing much more work than others. This kind of issue can be the result of many
causes, employees with more experience are more likely to have higher workloads since
upper management can trust them more with completing tasks. The second cause of
this issue is incompetent employees, incompetent employees are not able to handle
multiple tasks at one, or they may handle tasks poorly, which results in more work to
be completed by more competent employees. The third cause of this issue will be after
the implementation of 2015 restructure, the process of workload distribution was not
effectively modified to fit the new number of employees which results in some
employees having a higher workload than others. This issue must be avoided and
eliminated to ensure that the productivity of the organization is maximized to minimize

the cost by maximizing utilization of available employees and thus, maximizing profits.

39



Start

493

Gate_0

Stage1_Team Emp_Utz1 Emp_Release1 End_Stage1 Gate_1 Stage2_Team Emp_Utz2 Emp_Release2 End_Stage2 Gate_2
1 4 4 2 1
N N N N N N N
493 439 439 438 [ 500 @ 496 496 496 496 @ 492 492’2?3 273 271 2[9 278 278 278
54 0 0
62
157
0
Emp_Release3 End_Stage3 Gate % Stage4_Team  Emp_Utz4 Emp_Release4 End_Stage4 Gate 4
2 1 3 18
N N \ N N N A
281 281 281 279 2?99262 419 418 4E1 448 448 448 448 430 43Q3 397
0

Stageb_Team
3

End_Stageb

L=

Emp_Utzb Emp_Releaseb Gate_5
5 43
N N N N
394 [ 410 ® 405 405 405 405 357 351 341

Discipline_Engineers

i

4175

Figure 10. Simulation model results

Project_Managers

Y

12/25

Supporting_Departments_Personnel

Ty

End

5/60

40



CHAPTER 4: SURVEY AND SURVEY RESULTS

4.1 Survey

Surveys are powerful tools used heavily by researchers and organizations in
many fields using a set of questions to extract specific information from a targeted
group of people to gain insights and improve processes or strategies.

In order to gain insights on the workload distribution to employees as well as the effects
of 2015 restructure on the employees’ workload, a survey is developed to gather the
needed information from the employees. The survey was divided into three parts, the
first part will be distributed to all employees, the second part is designed only for
supervisors, and the last part is the demographic information. The survey has multiple

objectives to achieve, which are

1- Capture the employees’ perspective on their workload levels

2

Understand how the workload is distributed among the employees

3- Understand how workload affects employee’s life

4- Gain insight on the business productivity before and after 2015 restructure

The first part of the survey is designed for all employees (employees and
supervisors) to collect information regarding the workload levels the employees are
experiencing on a daily basis. It also covers questions regarding what aspects contribute
to causing high workload, how high workloads affect employees and the business
performance, how the workload and the workload distribution process has changed
before and after the 2015 restructure, and what can be done to improve the employee’s
high workload levels. The second part of the survey is designed for supervisors (anyone
who has subordinates). This part is concerned with the managerial aspects of workload,

it covers how the workload is distributed among the employees, how 2015 restructure

affected the performance of their teams if the lowered number of employees is sufficient
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for the work required to be accomplished, and if they have adapted a different approach
for workload distribution among the employees after 2015 restructure. Finally, the third
part of the survey covers the demographic information for the respondents, to ensure
the survey covered a diverse group of people within the organization with different job
positions and years of experience and to gain context for the collected data.

The number of questions in the survey is kept to minimum as much as possible
to ensure the respondents are able to complete the survey within 10 minutes. The survey
contained 33 questions, 5 of which are demographic information questions. The
information-gathering process is sensitive and shall be executed with attention to the
demographic groups. Having a demographic group answer a question that is not meant
for them will disrupt the results of the survey. To avoid such disruption with the results,
the survey form was designed to ensure only the required demographic group is able to
answer the question meant for them. Using Survey Monkey to design the survey was
very helpful to utilize the different features the website offers, such as logic questions,
“questions must be answered option”, etc. Logic question is a useful tool provided by
Survey Monkey for the design of surveys, it allows the respondents to answer a
question, then depending on the answer to the question, the respondent will be directed
to a specific page to continue the survey. This is used to segregate the demographic
groups and ensure questions are answered by their corresponding demographic groups.
The logic questions were utilized to ensure only supervisors will answer the questions
in the second section of the survey. The “questions must be answered option” was
utilized to ensure all the questions of the survey are answered by all respondents which
will be beneficial in the results analysis phase. The survey included questions that
compares some aspects of workload distribution before and after 2015 restructure, these

questions were included a statement “only answer if joined before 2015 this is to
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ensure only employees joined before 2015 can answer these questions since employees

who have joined after 2015 will not have the right perspective to answer the question.

4.2 Survey descriptive analysis

The survey result shows that majority of employees are facing high workload
levels that are affecting their lives. The survey sample size is 67 respondents, with a
population of 175, response rate of 38%, completion rate of 99%, and an average
duration of 8 minutes 40 seconds. A descriptive analysis of the survey is as follow:
Demographic information:

The results showed 94% of respondents are male and only 6% are female. This
shows the nature of work for this department. Most jobs within the engineering
department include site visits, complex engineering work, and demanding metal work.
This can be some of the reasons why there is male dominance within this department.
79% of employees are above the age of 40 years old, 12% between 30-39 years old,
and only 7% range from 20-29 years old. This shows most employees are older and
have long years of experience within the field. 82% of respondents are
engineers/architects, 8% technician/surveyor, 6% assistant manager, and 4% managers.
This shows the different levels of jobs and management that participated in the survey,
which is important to get information from different levels of management. 73% of
respondents work onsite (office), followed by 21% working all the mentioned natures,
and only 4.5% working offshore. Finally, 47% of employees have more than 25 years
of experience, followed by 16% with 20-25 years of experience, followed by 13% with

15-25 years of experience, and 21% of employees with less than 15 years of experience.
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Survey results:

Question 1 one of the survey aimed to find out if employees are overloaded with
the workload required to be completed by them. It is also focused on whether the given
workload is affecting the employee or not. In this question as shown in Figure 11. The
respondents are able to choose more than one answer. As can be noted, the majority of
employees have reported being overloaded with work, having too much regulatory or
admin activities, and leaving work uncompleted or working after working hours. It also
showed that work has a negative impact on different parts of their lives outside of work

(health, personal, social). This shows that the levels of workload on employees are high.
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Figure 11. Employees’ perception about workload level

Question 2 of the survey is aimed to determine whether the workload on
employees is manageable or not. As shown in Figure 12. Around 61% of the responses
range from not manageable to moderately manageable workloads. This shows that even

though 39% of the employees reported a manageable workload, the majority of
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employees are facing some difficulties managing their workload. Question 1 showed

that employees are overloaded by work, question 2 confirms that the majority of

employees are facing issues managing their workload.
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Figure 12. Manageability of workload

Question 3 of the survey is aimed to determine the number of hours put in during

a week for employees to find out if employees are working overtime to be able to

complete their work. Figure 13. shows that around 76% of employees spend more than

40 hours per week which gives evidence that the work required from employees cannot

be completed within 40 hours. Since employees are spending their personal time (after

working hours) on work, this means they are not able to cool off and relax from the

workday, which contributes to feeling overloaded and overwhelmed by work.
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Figure 13. Working hours per week

Question 4 of the survey aims to determine how many employees work in the

evening. As seen in Figure 14. About 70% of employees reported working in the

evening to be able to complete required work. Working during the evening can have a

negative impact on employees’ productivity.
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Figure 14. Work during evening per week

Question 5 of the survey is aimed to determine the number of hours worked
over the weekend by employees. This is to show if the employee is using the weekend
time to relax and cool off or using it to get some work done. As shown in Figure 15.
About 43% of employees are spending some time on the weekend to work, while the
majority of employees do not work over the weekend, 43% is a large number of

employees.
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Figure 15. Work during the weekend per weekend

Question 6 of the survey is aimed to find out the percentage of employees
working on their leave. Figure 16. shows that around 87% of the employees have
reported working during their leave. This is a shocking discovery since employees

should be using their leave to get away from their work to lower their stress levels.
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Figure 16. Work during vacation

Question 7 of the survey is aimed to determine if the employee’s workload was
changed after 2015 restructure, it also rules out employees who joined after the
restructure. Figure 17. shows that around 63% of employees have reported an increase
in their workload. This result is expected because the number of employees is lowered

by 30%, which results in an increase in workload for the remaining employees.
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Figure 17. Workload comparison between before and after 2015 restructure

Question 8 of the survey is aimed to investigate the different ways to reduce the
workload on employees. Figure 18. shows that employees find that the most effective
ways to reduce workload are having more realistic deadlines and hiring more
employees. Some of the other suggested methods are to reduce levels of quality checks,

reduce the number of corporative initiatives, and hire more competent employees.
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Figure 18. Solutions to lower workload levels

Question 9 is aimed to determine if the daily required activities are unnecessary.

This question refers to the admin work that the system requires such as reports, memos,

filling some documents, etc. Figure 19. shows that 44% of employees agree that some

of the daily activities are unnecessary, this can be one of the reasons causing employees

to feel overwhelmed by the required workload.
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Figure 19. Necessity of daily activities

Question 10 is aimed to determine the daily activities that are time-consuming

and unnecessary to the employees. Figure 20. shows that the main time-consuming is

unnecessary meetings, followed by administrative tasks, and corporate initiatives.

These activities contribute to the employees’ workload.
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Figure 20. Unnecessary daily activities

Question 11 is aimed to determine the important activities that employees would

rather focus on. Figure 21. shows that majority of employees would rather focus on

field-specific work, such as engineer, design, etc. other important activities are work

planning, site visits, core related work. These activities aim to improve employees’

productivity.
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Figure 21. Important activities

Question 12 is aimed to determine the percentage of employees that are affected
by their workload. Figure 22. shows that 76% of employees are affected by their
workload. This means that the workload has a negative impact on the majority of

employees which can lower productivity and increase stress.
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Figure 22. Employees affected by workload

Question 13 is aimed to find out how high workload affects employees within
the organization, employees are able to select more than one answer. Figure 23. shows
that 47% of employees reported that having a high workload takes away from family
time, the same percentage of employees have reported work taking away personal time.
A high 37% of employees have also reported high workload causing health issues, and

35% reported taking away social life.
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Figure 23. Impact of workload on employees’ lives

Question 14 is aimed to find out how challenging employees’ jobs from their

perspective are. As shown in Figure 24. Around 84% of employees find their jobs to be

moderate to very challenging. This can be the result of high workloads or challenging

nature of work.
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Figure 24. Difficulty of job

Question 15 is aimed to determine whether supervisors’ expectations are

realistic or not. As shown in Figure 25. Majority of employees find their supervisors’

expectations to be realistic. Unrealistic expectations from supervisors can lead to

employees being overwhelmed or feeling stressed about their work, which can lead to

feeling overloaded.
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Figure 25. Expectations of supervisors

Question 16 is aimed to determine the employees’ satisfaction with their

salaries. As shown in Figure 26. More than half of employees have reported being well

to very well paid at their job. Pay has a direct relationship with job satisfaction.
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Figure 26. Satisfaction with salary

Question 17 is aimed to analyze employees’ positive habits, for this question,
employees are able to select more than one answer. As shown in Figure 27, 65% of
employees prefer to follow a schedule, 55% always finish a task they started, 52% being
exact in their work, 50% follow with their plans. It is observed that all employees have

some good habits that help organize their work.

59



70.00%

60.00%
50.00%
w
540.00%
o
Q.
£30.00%
20.00%
10.00%
0.00%
X < (4 'l & &
F S &\"Q Qo& % @eb \Qo& K\o@ & & B
0 2 o & 2 o°% £ S oV 2 \\Q O
F < > xS & & & S & < 4
N I S S e N ¥ K
PO NS S A I NP
NS & N & & S > ) o =
<SS &3 ¥ & & § L
& <0 o & Q,}} RS & o@ O '8\%
NN WX DR LA SR
N 3 o e e < R\ Q)
$0 (o) ‘9?/ ,Sb Qg/ \\O AN
N 2N N ¥ 0
X N N

Figure 27. Positive habits

Question 18 is aimed to analyze employees’ negative habits, for this question,
employees are able to select more than one answer. As shown in Figure 28. A high 56%
reported having none of the mentioned habits, 19% have reported disliking routine,
10% have reported needing push to get started with a task, and 8% have reported having

difficulty with starting new tasks.
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Figure 28. Negative habits

The following questions are answered only by supervisors (having subordinates):

Question 20 is aimed to find out if the number of employees within a team (after

the 30% decrease) is sufficient for the work required. As shown in Figure 29. A very

high 74% of supervisors have reported an insufficient to a very insufficient number of

employees. This is a concern and can be one of the reasons employees are experiencing

high levels of workload.
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Figure 29. Sufficiency of number of employees

Question 21 is aimed to find out if work is completed by the time on time or

not. As shown in Figure 30. 66% of supervisors have reported that their teams are able

to complete work usually to always on time.
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Figure 30. Work completion on time

Question 22 is aimed to determine the reasons for the delay of work, for this
question, supervisors are able to select more than one answer. As shown in Figure 31.
The highest selected reason is multitasking at 100%, followed by high workload at 75%,
followed by time-consuming activities and, an insufficient number of employees at
58% for each. According to the supervisors, these are the reasons causing most of the

delay of work within their teams.
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Figure 31. Reasons for work delay

Question 23 is aimed to determine if the workload on employees has increased
or decreased since 2015 restructure. As shown in Figure 32. 83% if supervisors have
reported an increase to a drastic increase in the workload on employees since 2015

restructure.
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Figure 32. Workload on employees comparison before and after 2015 restructure

Question 24 is aimed to determine if supervisors’ teams used to complete their
work before 2015 restructure slower or faster than the present time. As shown in Figure
33. 50% of supervisors have reported that their team used to complete their work
slightly too much faster before 2015 restructure. This can be due to the lower number

of employees, so work is not completed as fast as it once was.
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Figure 33. Completion time comparison before and after 2015 restructure

Question 25 is aimed to determine if any changes were implemented to the
process of work assignment to employees after 2015 restructure. As shown in Figure
34, 83% of supervisors have reported some changes to the process of work assigned to
the employees. This is expected because having the same process of work assignment

with 30% fewer employees would result in some issues.
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Figure 34. Changes to work assignment process after 2015 restructure

Question 26 is aimed to find out the time it took for these changes (in question
25) to be implemented. As shown in Figure 35. 50% of supervisors have reported more
than 6 weeks for the changes to be implemented. This question investigates the
resilience of the organization, to understand the ability to adapt to quick change with

minimum compromises.
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Figure 35. Time taken for work assignment process changes to be implemented

Question 27 is aimed to determine if the changes (in question 25) implemented

to the process were effective with the new number of employees. As shown in Figure

36, 60% of supervisors agree that the changes implemented were effective.

Implementing the changes is not enough since what is more important is if these

questions were effective and useful.
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Figure 36. Effectiveness of work assignment process changes

Question 28: what do you suggest to improve your team’s efficiency?

Question 28 is aimed to gather information and suggestions on how supervisors
can improve their team’s efficiency. Some of the suggestions include a clear definition
of mandate, roles, and responsibilities, better resources management, better planning,
increase the number of staff, and more staff training. These are some important
suggestions that can help improve the organization’s efficiency.

4.3 Survey statistical analysis

Statistical analysis generally gives insights and trends that are difficult to
observe while going through the data. In order to gain deeper insights on the survey
responses, Pareto charts are utilized as well as correlation analysis to find trends and
patterns in the data. Such analyses can only be applied to a certain type of questions,
only the questions applicable to these tools were analyzed.

The Pareto Principle states that 80% of the outcomes result from 20% of all the

causes which is not always the case for survey results. As seen in Figure 37. The Pareto
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Principle is not present in the result. This is due to high responses for each answer,
meaning that many of the employees agree with the statements in the question. The
results show that employees have reported all the negative statements with a high

response rate, this shows that all employees are facing at least one of the issues

mentioned.
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Figure 37. Pareto analysis for preception of employees on workload level (Question 1)

As seen in Figure 38. This is a good representation of the Pareto Analysis, where
the first 2 suggestions account for 85% of the responses. This shows that employees
believe that having realistic deadlines and hiring more employees are the most effective

solution to the issue of high workload.

70



50 100.00

40 80.00
30 60.00
20 40.00
10 20.00
0 I e

More realistic deadlines Hire more employees  Lower management  Shorter working hours
expectations

= Frequency % Cumulative frequency

Figure 38. Pareto analysis for solutions to lower workload levels (Question 8)

As seen in Figure 39. The Pareto Principle is not observed in the results. This is
due to the high responses for all answers, which shows that all employees are facing

the stated issues in their jobs.
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Figure 39. Pareto analysis for the impact of workload on employees’ lives (Question
13)

As seen in Figure 40. The Pareto analysis can be observed, three of the options
account for 80% of the results, this shows that the three main reasons for work delay

are employees multitasking, being overloaded with work, and unnecessary activities.
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Figure 40. Pareto analysis for reasons for work delay (Question 22)

The correlation analysis is utilized to find correlations between the response’s
answers, trends that can provide deeper insights into the data collected. As shown in
Table 5. Correlation analysis is used for question 1 and question 18, the correlation is
performed using SPSS statistical software, the software uses Pearson correlation.
Pearson correlation is an analysis tool used to measure the strength of the linear
relationship between two variables. Since the correlation coefficient is lower than 0.1,
the correlation is considered significant. As seen in Table 5. The result of the analysis
shows the correlation between employees who tend to leave work incomplete and some
of the negative habits such as leaving their belongings around, tendency to waste time,
finding difficulty to work, finding difficulty starting a task, needing a push to start
working, and frequently forgetting things. This is expected since negative habits result

in having less time to work, thus leaving work incomplete.
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Table 5. Correlation between negative statements & negative habits

Leave Need
b - Difficult a
elong Messy Waste Difficult to start a ush Forget None
ings room time  to work task Eo things
around start
Leave Pearson 208" (0.205 .287" .287" 298" 249 287" -
work Correla * 252*
incomplet tion '
e Sig-(2- 0.014 0.095 0.01 0.018 0.014 0.04 0.018 0.04
tailed) 8 2 0
N 67 67 67 67 67 67 67 67

In Table 6. Correlation analysis is conducted between question 2 and question

17. As shown in Table 6. The result shows a correlation between employees taking

good care of their belongings, employees who are exact at work, and employees

reporting manageable workloads.

Table 6. Correlation between workload manageability & positive habits

Being
Take good care of  exact in
belongings work
Manageable workload  Correlation -.267" -0.213
Coefficient
Sig. (2-tailed) 0.029 0.083
N 67 67

As seen in the correlation results between question 1 and question 10 in Table

7. Correlation is observed between employees reporting unnecessary meetings,

unnecessary admin activities, and being overloaded with work. This shows that

unnecessary meetings and admin activities can be contributing to employees being

overloaded.
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Table 7. Correlation between negative statements & unnecessary activities

Unnecessary Unnecessary

meetings admin activities
I am overloaded  Pearson 0.227 300"
with work Correlation
Sig. (2-tailed) 0.065 0.013
N 67 67

As seen in the correlation results between question 18 and question 33 in Table
8. It is observed that there is a positive correlation between work experience and some
of the positive habits. This shows that employees who have adopted positive habits such
as following a schedule, observing rules, being exact in their work, getting chores done
right away, and tendency to finish what has been started are the employees who have
longer years of experience. This is expected since long experience can teach the

employee to adopt more habits in order to be successful.

Table 8. Correlation between positive and work experience

Liketo  Liketo . Get chores L_|k_e to
Exact in . finish
follow observe done right .
work what is
schedule rules away
started
Work Correlation  .394™ 0.235 0.220 0.219 242"
experience Coefficient
Sig. (2- 0.001 0.056 0.074 0.076 0.049
tailed)
N 67 67 67 67 67
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CHAPTER 5: MATHEMATICAL MODEL

5.1 Mathematical model

In this chapter, a mathematical model is developed to optimize the process of
projects within the organization by minimizing the total cost tardiness penalty and any
additional capacity of the project.

The following is a list of input data and notation utilized in the study:

n: Number of projects,

st: Number of stages,

nst: Number of projects x Number of stages,

R: Number of resources (Project manager, Engineers)

H: Time horizon,

brt: Capacity of resource r at period t,

o,+- The cost of adding extra resource r at period t,

m;: Number of execution modes of project j,

ajrk: Consumption of resource r by project j under mode k,

pj: Processing time of project j under mode Kk,

rj: start date of the project

dj: Due date of project j,

w;j: Weight of project j,

The following decision variables are defined:

Xjk: Binary variable that takes value 1 if project j is executed under mode k, and 0
otherwise.

yjt: Binary variable that takes value 1 if project j is executed during period t, and 0

otherwise.
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sit: Binary variable that takes value 1 if project j starts at the beginning of period t, and
0 otherwise (that means, sjt = 1 = project j starts at time t).

fir: Binary variable that takes value 1 if project j finishes at the end of period t, and 0
otherwise (that means, fit= 1 = project j finishes at time t+1).

ejh: the finish time of project j at stage h

Tj: Tardiness of project j.

R H
Minimizez w, T, + z Z Ort Zpt €Y

j=1 r=1t=1
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Subject to:

mj

ijk =1, j=1,..,nst

H
Zsjt =1, j=1,..,nst

=
[uny

t=1
H
Zﬁt =1, j=1 .., nst
t=1
H
Ztsjtz %, j=1,..,nst
t=1
H mj H
Ztsjt+z Djk xjk:Ztﬁ-t, j=1,..,nst
t=1 k=1 t=1
t t
Zsjt—Zﬁ-t= Vit j=1,..,nst;t=1,..,H
t=1 t=1
m;
eun = epp_1 t+ Poshk Xpshhr V=1,..,nh=2,. st
k=1

H
evhzztfv*h,t' v=1,.,nh=1,.st

t=1
n M

Qv Wkt <b;+z, r=1.,R;t=1,..,H
j=1k=1

H
T2 th-d j=1,..n

t=1

X + Yie < Wi +1, j=1,...,n;k:1,...,mj;t:1,..,H

X,y,z binary,

T,s,f,u=0,

(2)

(3)

€

)

(6)

(7

(8)

(9)

(10)

(11D

12

(13)

(14)
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The objective function (1) minimizes the total penalty and any additional
capacity. Constraint (2) requires that each project is assigned exactly to one mode.
Constraint (3) requires that each project is assigned exactly to one start time. Constraint
(4) requires that each project is assigned exactly to one finish time. Constraint (5)
requires that each project is starting at least from the real start date. Constraint (6)
enforces that the finish time of a project is equal to the sum of its start time and
processing time. Constraint (7) requires that if project j has started processing at time
given ¥:i_, s; = 1 and its finishing time at time given Y.{_, f;; = 1, then j is processed
during the specified period and y;, = 1. Constraint (8) requires that the completion time
of project j at any stage is greater than the completion time at the previous sage plus the
processing time at the same stage. Constraint (9) computes the finish time of the project
at the different stages. Constraint (10) enforce the capacity constraint is met. Constraint
(11) enforce the tardiness constraint. Constraint (12) enforce linearization. Constraints

(13), (14) are both for non-negativity.

5.2 Mathematical model results

The results of our proposed mathematical model were implemented in the IBM
ILOG CPLEX Optimization Studio 20.1.0.0 version. Randomly generated problems
with 15 to 40 projects over the 5 stages were tested on Windows 10 operating system
with Intel i7@1.99 GHz, and 16.00 GB of RAM. The results of the proposed model are

summarized in Table. 9.
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Table 9. Results of the mathematical model for 15 to 40 projects over the five stages

Problem size  # Of projects x # Of # Of variables Run time (S)
# of stages constraints

Instance 1 15 75 2693 5195 9.29

Instance 2 20 100 4734 10408 18.48

Instance 3 25 125 6523 16195 110.11

Instance 4 30 150 8692 22596 300.03

Instance 5 40 200 10898 29698 900.17

It is worth mentioning that for problem 5 with 40 projects over 5 stages the
instance was not solved to optimality after 15 minutes time limit. However, the real
problem has more than 150 projects per year. This show clearly the limitation of
mathematical problems in solving large problems. Therefore, metaheuristics could be
useful to solve this kind of real-life problem. In order to solve problems with larger
instances (more than 40) to better model the real-life problem, the mathematical model
can be further improved utilizing heuristic or metaheuristic can be possible options to

solve the problem.
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CHAPTER 6: CONCLUSIONS, RECOMMENDATIONS, AND FUTURE WORK

6.1 Conclusions

This thesis used a simulation model, a survey, and a mathematical model to
analyze the workload on employees as well as shedding the light on how a major
organizational restructure can affect the distribution of workload among the employees.
The simulation model was used to accurately model the project lifecycle process using
Anylogic software to gain insights by visualization on how the process operates and
find the areas of improvement. The results of the simulation showed that the utilization
of the discipline engineers within the organization is a high 83%, yet it is not 100%
utilization.

The survey results showed that the majority of employees are facing high
workloads and it is affecting many aspects of their lives. The survey also showed that
after the 2015 restructure, the workload on employees has increased significantly. This
increase has resulted in employees working overtime, during the weekend, and even
during their vacations. Although not all employees have reported being overloaded with
work, some employees reported that their workload is very manageable, while others
reported very unmanageable. The survey results have also showed some patterns within
the data, it showed that some of the positive habits adopted by some employees actually
help with managing the workload, on the other hand, some of the negative habits
adapted by some employees contribute to feeling overwhelmed by work or overloaded.
This information can be used to educate the employees on the importance of adopting
positive habits within the workplace to help reduce the stress of the job. Combining the
results from the simulation model and the results from the survey analysis, it is
concluded that the workload is not properly distributed among the employees. This

presents a major issue since it is affecting the efficiency of the department. This shows
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that there is room for improving the workload distribution to increase the utilization
and productivity of the department by properly distributing the workload among the
employees.

In order to reduce the overall costs associated with project delays, the
mathematical model is utilized to effectively reduce the cost within the available
resources. This will ensure that the costs are reduced without pushing employees with
higher workloads. The mathematical model will help properly assign the number of
available employees including discipline engineers, project managers, and supporting
department personnel to the projects required to be completed while considering the
importance of each project with a classification of priority level. The results showed
that the mathematical model is able to solve small sized-problem with up to 30 projects

and failed to solve problems with 40 projects within fifteen minutes time limit.

6.2 Recommendations

In order to solve the workload distribution issue present in the department, some
recommendations are proposed. First, Distributing the workload evenly will not be an
effective solution, each employee has different years of experience, different abilities,
different tolerance of workload, and overall different personalities that makes the even
workload distribution ineffective. Instead, the workload should be distributed
considering each employees’ abilities, personality, and experience in order to have an
effective distribution. Second, hiring more employees to the department, especially
discipline engineers. Third, having strict working hours prevents employees from
working during weekends and vacations to reduce fatigue, stress, and allow for

relaxation. Finally, have more realistic deadlines for the projects and tasks required
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from employees to prevent feeling stressed, overwhelmed, and to allow time for the
employee to deliver quality work.

6.3 Future works

For future work, the methods used in this thesis can be scaled to cover the entire
organization instead of the engineering department only. The mathematical model will
be more complex, as well as the simulation model, but it will be very insightful to upper
management where they will have a great overview of the processes followed within
the organization. The simulation in particular can be very beneficial for upper
management to test upcoming changes before implementations to understand the
different aspects of the changes, as well as expect the results of the implemented
changes to the organization. Finally, as future research, it is recommended to improve
the performance of the mathematical model and propose some heuristics /meta-

heuristics to solve this challenging problem.
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APPENDICES

Appendix A: Survey Questions

Employees Workload Assessment Survey

Dear respondents,

This survey is undertaken as part of the master thesis at the college of engineering at
Qatar University. The aim of this research is to evaluate the workload experienced by
employees within the organization, as well as, comparing the performance of the
organization before and after 2015 restructure. The goal of this survey is to find
challenges and issues that faces the employee and finding ways to improve the
organizational performance.

This survey will take a maximum of 8 minutes of your time. Participation in this
survey is voluntary and respondents can withdraw at any time. There are no risks and
costs associated in participation in this research.

All recorded information will be confidential, and the results will be presented in
aggregated form without highlighting individual responses. The results of this study
will help the organization improve its business performance.

The survey can be taken in two languages: English and, Arabic.

Please confirm that you have understood/read the details of the project and agree to
participate in the survey. Participation in this survey will be taken as consent from
respondents. By clicking next you agree to participate in the survey.

Thank you for your time.
cal OSU) S 5L

Aaigl A0S 8 Srieal ol da g sdal e e 35S Gl W 13 s o) ) a3
JRE Y-S ENPON | R I P L“;..Jl\ Aa=ll cne eﬂgﬂk_'ed_@_’? ‘"f"l\} L a8 A =alas
aled AU elizale) axy s Ju8 v 3all 1oYW andl SUAS 5 ¢ A 3alld
g_r"d\ CLastl) o JSULELY e Eaaall o St w13 s 4e caa gl 2015
OV Leald e (A1 Gl o 9 OWlaa (A ) el sl gall 4a) 53
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Employees Workload Assessment Survey

el ooll Joell coic pnii i

* 1. Please select any statement that applies to you (select more than one)
(39 ULER) Cpa JiS)) dlaiia ol dpaiiall Alagd) JLSEA) £la )

| I 'am overloaded with work

Caxd) 8 Jo grzaa Ul

| There is too much regulatory or admin activities in my work
slas (23 A AV 5 Asapdanll Jlae V) e apanl) Ellia

| My work has a negative impact on my health, personal, or social life

| I'regularly work beyond work hours
Jandl 8 5 = A 8 Jael e Llle

| I'regularly leave work uncompleted at the end of the day
el Ales 8 JaiSa s Janll & i Laldle

| None of the above
Vo laa e a0 Y

* 2. Do you feel that your workload is manageable?
celles Lo 310 o ul iy i Ja

- Not manageable
3 IR e

- Somewhat manageable
Lo aa (M aih) (S

- Moderately Manageable
i JS 5 ) Sy

- Manageable
Led oSl (S

- Very manageable
ALl ad oSl Sy
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* 3. During the last week, approximately how many hours did you work?
(Normal shift: 40 hours / week)
(891l / dcls 40 :dsle d59l0) wussloll £ grwdl U= 6530l Jaoll wilelu sac 3 cls Ll

Less;than 40 hours
o B8 404l

40 hours
ielud0

40 - 45 hours
iclu40-45

45 - 50 hours
iclug5-50

Moreﬂthan 50 hours
(e SSI504e L

* 4. In the last week, how many evenings did you work (after 2:30 pm)?
Cousloll g oMl D (Fluo 2:30 32) leud Jooll 25 il ALY 33 3325 el

Did not work in the evening
elasall 8 Jaef ]

1-2 evenings
psl-2

evenings more or 3
Sl aLi3

*5. In the last week, approximately how many hours did you work on the

weekend?

S ralall £ gand) Alle A 3 jadall Jaadl el dae 3aal sla )

Did not work on the wgaekend
& sl gt Allae 8 Jaei ol

3-5 hours
cilelu3-5

5-8 hours
cilelu5-8

8-12 hours
ielu8-12

More;than 12 hours
O 81124 lu
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*6. In your last leave, approximately how many hours did you work on your
leave (hours during the entire leave)?
S cle b)) a4 giad) dlillae A 3 3aiall Jaad) Cile b 2ae 3yaal ela )
¢ (Letasly 33

Did not work

3-5 hours
3-5 cile L

5-8 hours
5-8 cile L

8-12 hours
8-12 4clu

More than 12 hours
ielu 12 o S
7. Has your workload changed since the 2015 restructure?

£2015 ale USgl) 3ale) dia sl Jaall poee s Ja
increased
al )y

Slightly increased
L )

Did not change
By ol

Slightly decreased

Decreased
cassl

| joined after 2015
ale amy Ciaanil2015
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* 8. What would help you to reduce your workload?
fellas sl (o Jullll) A daelod 38 A0 <l JLEAY) e s

Hire more employees
Ol sall (g 2y 3l s

Lower management’s expectations
) iy i

More realistic deadlines
Lndl 5 ST il e ) ga dpaa

Shorter working hours
Jeall cile L Juli3

Other (please specify)
(d yee)aasill s p

* 9. Do you agree that some of the daily activities are unnecessary?
T s 5 Aagl) ARAY) G O Ao (3855 A

Strongly Disagree
Ay b

Disagree
u'aé)\

Neutral
Lﬁd\_\;

Agree
Al 5

Strongly agree
32l (38 e

*10. What daily activities do you feel are unnecessary and take away your time
for more important tasks?
e gl Cpa S Mg dllee B4 )90 e Ll jadd ) Apa sl Jas Y AL

Initiatives from other departments
GOAT Aok Aala @l ol

Administrative tasks (reports, memos, updates, uploading documents to systems,

etc.)
(). Ak ) latiaall o ¢ colipaall el Saall ¢y JEIS) 4y Hlay) JeY)
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Unnecessary meetings
Ly pa sl ClelaiaY)

Other (please specify)

(D e )uasill oy

*11. What activities do you feel are more important and should take more of
your time?
i gl) (ha & Jall pliadg Apan] JAST Ll i 1) Aga gl Jlee¥) ALe

Field specific work (engineering, design, etc.)
(... coranaill ¢ Aunigl) dparadil) gl Jlac Y

Work planning and scheduling
Usaall g Lol Jlac

Site visits
dilaall &l

Other (please specify)
(<3 e )uaaill o

*12. Do you feel that your workload at work affects your life outside of work?
fhaldl) dilba Ao i Jand) el of mdid Ja

Affects my life
s e A

Slightly affects my life
s e S i

Does not affect my life
s e SimY

*13. How does your workload affect your life?
Shaldl) dila o dlae sl 5 Gy

Takes away family time
Alal) g e 23l

Takes away social life
Lelaia¥) e e 22l

Takes away personal time (time for hobbies, sports, fun, etc.)
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(il caly )l el sell) Qalall 5 (he 2215

Causes health issues (headache, fatigue, exhaustion, etc.)
(&)Y il (g laall) mall JSLial) 3 Capsis

Other (please specify)
(M e )aaadll s

*14. How challenging is your job?

*15.

tllee Ay grua s ba

Extremely challenging

5\&; (A

Very challenging

Lxaa

Moderately challenging
Jaize J aa

Slightly challenging
sl pary xua

Not at all
(woa e )
How realistic are the expectations of your supervisor?
a8 g b pdia lad g o

Extremely realistic

“lan dundl 5

Very realistic
ddl

Moderately realistic
Jaiaa JS0 4and) 4

Slightly realistic
il mny Al

Not at all
Aadly e

*16. Are you well paid for the work that you do?

043 580 (A Janll aa el ) Ja

Very well paid
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has s il Ul

Well paid

Neutral
s

Not well paid
b Gl (51

Not well paid at all
GULYI e T Gad

*17. Please select that applies to you
Ao iy La yaad oy

I like order
alaill s Ll

I like to follow a schedule

I work according to a routine
g N d g Jeel U

I like to tidy up
i i) u;\ Ul

| do things by the book
Ol G eLesl Jadi Gl

| take good care of my belongings
Sbiany 1 e Ul

| see that rules are observed
Leile | ye ay ac) gl ) ()

I am exact in my work
e b 3 Ul

I make plans and stick to them
Lz ol 5 aladl) aucal Uil

I get chores done right away
Ssdll e A jaall Jlae Y jasi Ul

| follow through with my plans
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b bl Ll

| always finish what | start
I La gl Latla Ll

*18. Please select that applies to you
e Gaaly Le paad 2

| leave my belongings around
s sl ilalatie & il

| leave a mess in my room
L (b st il

| dislike routine
REPR PSR

| usually waste my time

| find it difficult to get down to work
Jeel i J2a (A4 g2am 22l

| tend to postpone decisions
<A el ) Jadl

| have difficulty starting tasks
APSN(PRVRIE P UPPISKEY

| need a push to get started

| frequently forget things
i) il La 1
*19. Supervisors (or if you have subordinates)
(O ydall) palAEY) Gany (ul 5 S Y )

| am a supervisor
oy U

| am not a supervisor
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Employees Workload Assessment Survey

Supervisors (or if you have subordinates)

(O=lasY) Goany ol 53 S 131 ) b yuiiall

*20. Do you feel that the number of employees in your team is sufficient for the
workload required to be accomplished by your team?

Tagall AUS gall Jaall sl Cils iy B 8 cpdlh gall 230 o) S Ja

- Extremely sufficient

aa IS

 Very sufficient

P

'~ Moderately sufficient

Jsiae S IS

. Slightly sufficient

peil) Lany IS

~ Not at all

*21.

SIS
Is the work accomplished on time by your team?
Sasaall cBgll A Jaall &y B oy Ja

Always accomplished on time
Qs gl G Ll

Usually accomplished on time
2daall gl dsale

Sometimes accomplished on time
Ol (s 4

Rarely accomplished on time
;\_)JU

Never accomplished on time
2aall CE ) o jan Y
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* 22. What is the reason for work delays?

Insufficient number of employees
Gl e uah gl 2ae

Incompetent employees
Multitasking
pleall 2aa3

Lack of planning and time management
< gl 5l g Jadadl) 418

Time consuming activities (unnecessary activities)
(Faga sl algall) 2 sl ASlgndl) leal)

High workload
Saall elied 3 €

Other (please specify)
(el e )paaill o>

Sdaadl yali Gl 2 Lo

* 23. Since the 2015 restructure, do you feel that the workload on the employees

has changed?

2015 ple b Uil Bals) dny s B Jaad) ple oy 2 Ja

Drastically increased
oS JSy

Increased
<l )y

About the same

Decreased
LL\E

Drastically decreased
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* 24. Did your team (or department) used to complete their tasks faster before
2015 (only answer if you joined before 2015)?
13 qal) 2015 ale & Ul Bale) b £ sl Sy dalga Gy 0 Sy S Ja
(2015 ple J8 Craaial)

Much slower
IS Uad
Slightly slower
Sl Uad

About the same
PUMRY

Slightly faster
Sl g

Much faster
RS g
* 25. After the restructure in 2015, were there any changes in the process of work
assignment to employees?
90l gall algal) Gt s (B il it o lia Cuils Ja 2015 ale 8 Uil Bale) any

Yes
ax

No
Y

*26. How long did it take for these changes in the process to be implemented?
Sdaland) &l pacil) oda 3T (5 Al gl (e aS

1-2 weeks
e gl (A e sanl (e

2-4 V\!eeks
all2-4

4-6 yveeks
&ulul4-6

6-8 yveeks
&\ui6-8

more ;han 8 weeks
e iSIB bl
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* 27. Were the changes made to the process effective with the new number of
employees?
il gall 3paat) aanl) ae Allad laad) o W5l ) A Al Cl ) cuilS Ja

. Strongly agree
3y (58 50

. Agree
G 5e

. Neutral
@b

. Disagree
8 sl Y

- Strongly disagree
3ok 38l 5 Y

* 28. What do you suggest to improve your team’s efficiency?
?&}S;L&SMC;&;\SL.

Employees Workload Assessment Survey

Demographic Information
A8 & gasal) cila gleall

*29. What is your gender?
S oaiall

Male
K3

- Female
il
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*30. What is your age?

20-29 years old
20- 29 4

30-39 years old
30- 39 4w

40-49 years old
40-49 i

50 -60 years old
50 — 60 43

*31. What is your position?

Technician/surveyor
e

Engineer/architect
osdiga/ (5 jlara

Assistant Manager
BYLPIRI V0N

Manager
e

* 32. What is the nature of your work?

Onshore (office)
s

-

Onshore (site or plant area)

Offshore
(Pae)an y

* 33. Years of experience?

0-5 years
0n0-5

¢ anl)

elidula ¢ Rl

Sellac 3\.1*2@1.4
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5-10 years
05-10

10-15 years
10-15 4w

15-20 years
15- 20 4

More than 25 years
e ASI2645
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