Republic of Iraq

Ministry of Higher Education and Scientific Research
University of Kerbala
College of Engineering

Civil Engineering Department

DEVELOPMENT OF MANAGEMENT SYSTEM TO

FEASIBILITY STUDY OF INFRASTRUCTURE PROJECTS
A Thesis Submitted to the Council of the College of the Engineering/University of

Kerbala in Partial Fulfillment of the Requirements for the Master Degree in

Infrastructure Engineering

Written By:
Zahraa AbdulRidha Joudah
Supervised By:
Assist. Prof. Dr. Mohammed Neamah Ahmed
Assist. Prof. Dr. Hussein Ali Mohammed

December 2022 Jamadi Al-Oula 1444



Republic of Iraq

Ministry of Higher Education and Scientific Research
University of Kerbala
College of Engineering

Civil Engineering Department

DEVELOPMENT OF MANAGEMENT SYSTEM TO
FEASIBILITY STUDY OF INFRASTRUCTURE

PROJECTS
A Thesis Submitted to the Council of the College of the

Engineering/University of Kerbala in Partial Fulfillment of the

Requirements for the Master Degree in Infrastructure Engineering

Written By:
Zahraa AbdulRidha Joudah
Supervised By:
Assist. Prof. Dr. Mohammed Neamah Ahmed
Assist. Prof. Dr. Hussein Ali Mohammed

December 2022 Jamadi Al-Oula 1444



>

a1t

)

-

5t

\;)-AA

Lo

Sl

e

pslaell @lell alll grm

Joud! 85



EXAMINATION COMMITTEE CERTIFICATION

We certify that we have read the thesis entitled “Development of
Management System to Feasibility Study of Infrastructure Projects” and as an
examining committee, we examined the student “Zahraa AbdulRidha Joudah” in
its content and in what is connected with it and that in our opinion it is adequate as a

thesis for the degree of Master of Science in Civil Engineering.

(Supervisor) (Supervisor)
Signature: M
Name: Assist.Prof, Dr.Mohammed Neamah Name: Assist.Prof, Dr.Hussein Ali
Ahmed Mohammed
Date:18/|7 12022 Date: 28/ | 7/2022
(Member) (Member)
Signature:
Name: Assist.Ptof .Dr.Wajde S.S.Alyhya Name: Assist.Prof. Gafel Kareem Aswed
Dated® /\1 /2022 Date: 28 )2./2022
(Chairman)

r.¥

Name: Prof.Dr.Hatem
Date: 22 /12 ) /2022

Signature:

aleefah Breesam

A=

Signature: Signature
Name: Prof.Dr.Sadjad Amir Hemzah Name: Prof.Dr.Laith Sh. Rasheed
Head of Civil Engineering Department Dean of the Engineering College

Date:fq / | L2022 Date: 4 / | 12023



Supervisor Certificate
We certify that the thesis entitled “Development of Management
System to Feasibility Study of Infrastructure Projects” was prepared by
Zahraa AbdulRidha Joudah under our supervision at the Department of
Civil Engineering, Faculty of Engineering, and University of Kerbala as a
partial of fulfilment of the requirements for the Degree of Master of Science

in Civil Engineering.

Signature:
Assist. Prof. Dr.
Date {8/ 2022

Signature: é

Assist. Prof. Dr. Hussein Ali Mohammed

Date:9g/ | U 2022



Linguistic Certificate

I certify that the thesis entitled “Development of Management
System to Feasibility Study of Infrastructure Projects " which has been
submitted by Zahraa AbdulRidha Joudah has been proofread and its

language has been amended to meet the English style.

]
Signature: g'/

Name: Dr.Shaymaa Abd Abdulameer
Dateg//) 1 2022

ii



Abstract

Civil and municipal infrastructure are all projects that are linked to
society and the economy. Investment in them is very important, whether they
are feasible or not. It is necessary to conduct accurate and intensive studies
for these vital projects. This study aims to facilitate the feasibility study
process and ease of access to information. It contains a series of detailed
studies depending on the literature review in addition to conducting interviews
with experts and specialists to propose a detailed framework for infrastructure
projects. After that, a questionnaire was designed to determine the relative
importance of each variable in the study to support the results by using the
SPSS program. Then the development of the computer program depends on
the results of the management system steps and supportive questionnaire by
using visual basic.Net language and Access database. The program was tested
by applying a case study for a private university, where data was used and
commissioned to establish the university and find out the feasibility of the
project by using the computer program. It was found through the field survey
and personal interviews of the departments concerned with infrastructure
projects that feasibility studies are sometimes overlooked in infrastructure
projects in Irag. There is abuse in use, as it is ignored misuse of feasibility
studies . This in turn leads to cost and time overruns and environmental impact.
Negatively impact the time and cost of the project, resulting in increasing the
time and the cost of the project. If a feasibility study is prepared for the project,
it will be preliminary only, without addressing the detailed studies. Through
a field survey and a questionnaire that relied entirely on experienced engineers
in the design, and follow-up divisions in the departments of infrastructure

projects, the efficiency of the proposed administrative system was deduced in

Vil



terms of the importance of the proposed steps in it for all types of the
feasibility study. The researcher recommends paying attention to the subject
of the feasibility study, especially for infrastructure projects, as they are giant
projects that require a thorough study before their establishment. Moreover,
knowledge of the advantages and disadvantages of the project in all respects,
and the necessity of conducting detailed studies for them. In such projects it
Is not sufficient to conduct a preliminary study of the project, but rather
extensive detailed studies. Work on developing a project evaluation and
selection system by raising the efficiency of evaluation and selection methods
and improving information systems associated with it and interest in

providing expertise and specialists in this field.
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Chapter One: Introduction



Chapter One

1.1 Background

Organizations today, of all sizes and types, operate in an environment
characterized by rapid and continuous changes and tending to increase
complexity.

The role of the feasibility study is to provide support and bear the risks
and obstacles that would help him achieve his desired goals for the project
owner from all strategic angles.(Bin Sha’a Walid et al., 2020)

The feasibility study is based on two basic criteria, the first is the criterion
of initial feasibility and the second is the detailed feasibility.(Bin Sha’a Walid
et al., 2020) .The first gives an introductory picture of the project on the
ground, that is, the drawing and design of the project in all aspects that the
investor needs.If the idea of the project is embodied and needs a subtraction
of costs, then from here it is possible to move to the detailed study that needs
careful detailing of all the steps and stages that the investment project can pass
through, as it calculates the costs of the project and because the establishment
and preparation of investment projects constitutes an important entry point for
economic development.

One of the most prominent problems facing institutions in their economic
environment is the problem of how to choose investments and projects that
achieve their goals in the light of the available opportunities and expected
risks. For this reason, the subject of evaluation and selection of projects has
received great attention in economic and administrative thought on both the
theoretical and applied levels, as an essential input in the investment and
financing decision-making process and its close connection with economic
development.

These studies are of great relevance, especially in developing nations since

they experience a shortage of resources in particular. They serve as the
2
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scientific basis for evaluating projects and convey the aims taken by both the
private investor and the government. The capital component, which
necessitates giving priority to business ventures that generate the highest level
of revenue.(Liaquat, A. M., Kalam, M. A., Masjuki, H. H., & Jayed, 2010)

1.2 Aim of the Study

The aims of this study are:

1. Develop a management system to assist institutions in preparing a
detailed model feasibility study to evaluate infrastructure projects in Karbala
governorate.

2. Highlighting the role of each of the initial and detailed feasibility in

making investment decisions.

1.3 Problem Statement

Feasibility studies are considered as one of the most important criteria
upon which every project is based. They are also a pillar for it in all aspects
or destinations, whether they are marketing, financial, engineering...etc. The
stages of feasibility studies present an important and accurate details for each
project that can be done by highlighting the imbalances and risks that projects
can face investment, and accordingly the researcher poses the following
problem:

The lack of a reliable, model integrated feasibility study steps.

1.4 Importance of the Study
1. The importance of the topic is reflected in the importance of
feasibility studies in the success of investment projects and infrastructure

projects.
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2. Assisting project owners in clarifying the economic feasibility
parameters for making strategic decisions

3. Helping decision makers to know the most important details of each
initial feasibility and detailed feasibility before embarking on projects.

4. Enable project owners to understand the most important risks and
slippages that can face their projects

5. The need for a model automated feasibility study electronically for
decision-makers to review and ensure that the project is feasible or not feasible

quickly.

1.5 Methodology of the Study

Several steps of a scientific research process are used, the secondary
and main sources of data collection are the two sources used to gather data.
Administration of surveys.

Theses stages are:

1. First stage included reviewing of the previous literature, which are
books, magazines and published research related to the feasibility study and
helped in writing the theoretical part of the thesis.

2. A stage is to develop a proposed framework to feasibility study for
infrastructure projects depending on the literature reviews.

3. Conducting interviews with experts and specialists in infrastructure
projects to find out the types of studies that are being conducted and the most
important in these projects.

4. Supporting and evaluating the proposed administrative system. A
survey of specialists and engineering experts was conducted.

5. Finally, the steps of the administrative system were programmed into

a computer program for a feasibility study that included the most important

4
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studies conducted in infrastructure projects, testing it on a case study, and
evaluating the program by conducting an evaluation questionnaire for the
work of the program, whether it achieved the goal for which it was designed

or not.

1.6 Limits of the Study

The limits of this study are:

1. Objective limits: This study is limited to proposing an administrative
system that includes exemplary steps for preparing a feasibility study for
infrastructure projects.

2. Spatial limits: This study includes infrastructure projects directories
in the holy province of Karbala, which are water, sewage, roads, bridges, and
the municipality. In addition to the Investment and Engineering Affairs
Commission at the University of Karbala.

3. Time limits: The field study will be applied in the academic year
2021-2022.

1.7 Structure of the Thesis

This thesis is divided into several chapters:

Chapter One: The thesis is presented in the first chapter. It opens by
describing the issue’s context and the study’s aims and importance are
discussed after that.

Chapter Two: of the thesis discusses the literature review. First, the
concept of feasibility study briefly explained, types, significance, problems,
and its importance to infrastructure projects. Finally discussed considerations
of feasibility in infrastructure.

Chapter Three: consists of the practical part of thesis represented by the
proposed administrative system for the preliminary and detailed feasibility

5
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study of all kinds through flow charts of the necessary steps to conduct the
study.

Chapter Four: covers the field study of the thesis, including the
evaluation questionnaire for the proposed administrative system, its analysis,
and the extraction of an indicator of the relative importance of all the steps
included in the administrative system in the third chapter.

Chapter Five: This chapter includes the development of a computer
program to evaluate projects through project data and to find the feasibility of
the project by showing a final report for the details of the feasibility study. In
addition to the case study to test the program work.

Chapter Six: This chapter reviews the most prominent conclusions
reached by the researcher during the study and recommendations for future

studies.
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1.8 Previous Studies

Table (1-1) summarizes an extensive analysis of previous studies
related to the subject of Feasibility Study (2009 — 2020):

Table 1-1: Previous Studies

No. = Authors, Year and region = Methodology The study

1. (Hyarietal., 2009) -Case study This article analyzes a prior feasibility
Jordan study for a highway building project
with a focus on the estimates and
predictions provided in that research.
The comparison shows a significant
discrepancy between the estimated and
real figures. Decision-makers are
encouraged to use extreme caution when
interpreting the findings of feasibility
studies for infrastructure projects since
some studies may present inaccurate and

deceptive information.

2. (Oprea, 2010), Italy -Literature This essay's aim is to examine the value
Review of an investment feasibility analysis.
The article tackles the issue of whether a
planned course of action, given the
available resources and particular
restrictions, is likely to meet individual
or business objectives. The project
proposal's physical, financial, and legal
viability are important considerations.
The investing industry continuously
coming out with new and appealing

investment techniques.
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3. (Jonsson, 2012)), Island

-Literature
Review

-Case study

This thesis establishes and defines the
elements that must be examined during
the feasibility analysis process as well as
the procedures that fall under the
category of best practices when
feasibility analysis is carried out during
the conceptualization stage of public
projects in Iceland. This thesis' main
goal is to compare Iceland's official
sector's current practices to best
practices and, where necessary, suggest
changes. The outcome demonstrates that
there are significant differences in
Iceland's present methods for carrying
out feasibility analyses at the conceptual

stage of public projects.

4.  (D.AngelinMichael,
2013), India

-Literature
Review

The study's goals include determining
the projects' financial viability,
comparing them, and ranking them
according to their ability to produce
money and be cost-effective.

The main goal of this research is to
identify the most feasible and financially
successful project out of the available

possibilities.

5. | (Mohammed Alhaji Audu,
2014), Nigeria

-Literature
Review

The major goal of this research is to
evaluate how feasibility studies might
help commercial organizations in
Nigeria grow and flourish. It has been
demonstrated that a well-planned
feasibility study gives the business

owner the ability to comprehend the




Chapter One

venture's conceptual framework and
increases confidence in dealing with
challenges that may arise in the business
life cycle because the target, through
feasibility study has been attained,

however intangible.

6.  (lonut, 2015), Romania

-Literature
Review

In this study, the researcher suggest
highlighting the significance of the
paperwork supporting the
implementation of an investment

project.

7. | (Roy & Mukherijee,
2017) ,India

-Questionnaire

The authors of this paper aim to step-by-
step explain why various studies are
crucial to plant design and layout.

It discussed many advantages of
performing feasibility studies. The
survey is also expanded to include more

information about various factors.

8. | (Mukhtar, 2017)Saudi
Arabia

-Literature
Review

The goal of the current study was to
examine the real estate market's viability
and its role in analyzing investment
prospects in the residential sector in
Riyadh, Saudi Arabia, in 2015 and 2016.
The market feasibility study's idea,
significance, and objectives were all
discussed in the report. The market
analysis is crucial since it establishes the
investment potential present in Riyadh's
residential market. Such studies required
accurate and trustworthy data that could
be utilized to carry out exact research for

the real estate industry.
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(Ali Hadi Jebrin, 2017),
Jordan

- Literature
Review

-Questionnaire

The purpose of the study is to determine
how feasibility studies and a strategic
strategy interact. This significance stems
from the crucial part played by
organizations in the field of project
management's  strategic  decision-
making. The purpose of the materials in
this attempt was to create a new
understanding of the significance of the
concepts of fit feasibility research to the
approach of strategic performance and
competitiveness in project management
(Espoused Theory). Based on the
aforementioned, the goals of the
feasibility study are determined by
analyzing the project's environmental
factors in both the internal and external
environments, so they must be aware of
the technical viability of the project's
organizational structure, business plan,

project costs, and financial analysis.

10.

(Mohammed et al.,
2019), Iraq

-Questionnaire

The purpose of this essay Identify the
reasons for the misuse of feasibility
studies in the construction sector, as well
as the amount of awareness that exists
about the usage of feasibility studies in
building projects. The approach of the
article involves questionnaire
development and survey creation to
pinpoint the reasons why a feasibility
study failed, followed by system
dynamic analysis of these components'

effects.
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11.

(Mohammed Neamah
Ahmed et al., 2019),Iraq

-AHP

The purpose of this article is to look into
how some of the previously listed issues
may affect feasibility studies, as well as
the goals and priorities of various
feasibility studies. This study focused on
the key elements affecting the early
feasibility study sequences and related
research throughout a building project
(legal, environment, marketing,
technical, managerial, schedule,
financial and economic).

To evaluate the relative importance of
each component, the Analytical
Hierarchy Process (AHP) was used as a
multi-criteria decision support tool. The
AHP findings indicated that the lack of
regional databases linked to the
feasibility study was the most important

factor.

12.

(Bin Sha’a Walid et al.,
2020), Algeria

-Literature
Review

This study's goal is to create the picture
of the investment project, hence it
comprises a number of thorough
investigations. The availability of
information and data from feasibility
studies, as well as the qualifications and
experience of the person who prepared
them, are the two fundamental
components that determine the success
of an investment project before it is
launched. A detailed feasibility study
also helps to create a comprehensive
picture that includes all relevant

information.
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Looking at Table (1-1) and noting previous studies, where multiple
methods were used to study and analyze the feasibility of them manually or
by using programs. As for this study, it differed from the rest of the studies by
proposing an administrative system for the preliminary and detailed feasibility
study and aimed as much as possible to reach an administrative system that
includes most of the steps The most important of them that must be taken into
account when conducting the study, and then through this study, this system
was converted into a computer program that facilitates obtaining the result of
the project and the use of technology, its speed and capabilities to help

decision-makers make their investment decisions easily.
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2.1 Introduction

This chapter is divided into eleven sections demonstrate the concept of
feasibility study, types, objective, significance and problems. In addition, it
reveals the importance of feasibility study in investment projects, role of

infrastructure and feasibility considerations of infrastructure.

2.2 Feasibility Study Concept

According to the Merriam-Webster online dictionary the word
“feasible” means “capable of being done or carried out”.

A feasibility study or analysis may thus be interpreted as an assessment of
what may (or may not) be effective at the conceptual stage of a project, such
as the start-up and maintenance of a new project. (Jonsson, 2012)

According to (Arvanitis & Estevez, 2018), “As the name implies, a
feasibility study is an analysis of the viability of an idea”. Feasibility studies
are used in project management to discover potential positive and negative
consequences of a project before committing considerable time and money.

A feasibility study is an examination and evaluation of a complicated
nature at the level of future investment objectives, over a set time frame,
taking risks and uncertainties into consideration.(lonut, 2015)

A project feasibility report is a comprehensive study that examines the
five analytical frameworks for a given project in detail, taking into account
the four Ps (Price, Product, Promotion, Place) , the risks, the (POV), and the
constraints (time, cost, and quality criteria) to determine whether to move
forward, transform, or completely abandon it.(Mesly, 2017)

A feasibility study is a technique for predicting the outcome of an
inquiry or evaluation of a proposed project, as well as potential gains. (Krieger
et al., 2016)
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This demonstrates that feasibility analysis is the most common way for
gathering thorough and transparent data and outcomes in order to assess an

investment proposal's viability. (Jonsson, 2012)

2.3 Types of Feasibility Study

There are two main types of feasibility study, which are differentiated
between them as the first is a comprehensive and preliminary study for all
aspects of the project are usually free, and the second type is an
interconnection of a series of detailed and accurate studies.(Bin Sha’a Walid
et al., 2020) The project requires efficiency and experience in its
implementation and is often costly, and will briefly explain them in the

following:

2.3.1 Prefeasibility Study

The prefeasibility study, which comes after the project's first value
proposition, provides a broad overview of the project by using multiple
analytical frameworks, allowing the feasibility expert to provide a
recommendation on the feasibility study's applicability (Mesly, 2017).

Also, Legal feasibility study is use to conclude whether the proposed
plan or system is conflicts with the national or international legal requirements
(Abdollahbeigi et al., 2017). Protection Acts are simply used to determine any
violations of the law. It is also a way that has been planned.(Roy & Mukherjee,
2017)

2.3.2 Detailed Feasibility Study
This study includes a set of studies in which data and information
necessary to evaluate investment projects of all kinds are collected, as well as
in which they are studied, examined and evaluated with the aim of knowing
the feasibility of investing in them, and the extent to which they can succeed,
15
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continue and grow, and then put them into practice.(Abdul Aziz Al-Sayed
Mustafa, 2012)

2.3.2.1 Technical Feasibility Study

Technical feasibility is primarily concerned with the technological
evaluation of the project. In this field, a group of engineers or technical experts
examines the entire project and its technical features. This research aids such
organizations in making correct assessments.(Schwender et al., 2005)

A riskier choice is to utilize technology that is new (first release) and
unfamiliar to the systems experts who must install and maintain it, or that is a
hybrid of many manufacturers' products. The feasibility score for such
technology will be lower depending on the number and mix of risk factors
(James A. Hall, 2010).

Technical feasibility includes: (Ali Hadi Jebrin, 2017)

1. Design, technical standards, and requirements.

2. If relevant, comparing the design and predicted performance to
existing operations.

3. Explain how the new technology or equipment will affect the time it
takes to get up and running.

4. The expense of new equipment and technology.

5. Justifications and benefits of the chosen design

6. Potential project site location, size, and needs

It also aids decision-makers in determining whether a planned scheme
should be implemented later or now, based on the organization's financial
situation. (Momin Mukherjee, 2017)
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2.3.2.2 Market Feasibility Study

Focuses on the market demand for new products or services as well as
the present market rivalry. It evaluates if the group can carve out a market
niche and effectively compete with the competition. The new business will
not be viable if the organization cannot generate adequate market demand for
its products or services (Brockman, 2008).

A preliminary market study and analysis are necessary to determine the
market's current demand for a certain kind of good or service. Prior to doing
a feasibility study, market research and analysis must be carried out to
determine whether there is a demand for the proposed product at the intended
price and location.

For the technical design, viability, finance, and ultimately marketing of
the good or service, the information gathered via market research and analysis
Is essential (Larson & Gray, 2011).

Administration should exchange information with specialists, experts,
architects, engineers, and others who determine project costs, and then the
feasibility study will determine if predicted revenues will be adequate to cover
the expected costs (Larson & Gray, 2011).

Because market research is one of the riskiest sections of the project, it
must provide a return that is commensurate to the level of risk in order to
progress.

The Elements of Market research and analysis:(Larson & Gray, 2011)

1. Industry developments

2. Customer needs: Determine customers' views, preferences, and
requirements, as well as their purchasing patterns and how the product or

service will meet them.
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3. Market type: Determine if the market is open (everyone can access)
or closed (access is only available if you are a member of a group that meets
certain criteria), and whether the possible market is retail or wholesale.

4. Seasonal variations: Determine whether there are any seasonal trends
in the demand for the product or service, as well as how seasonal swings may
affect prices.

5. Identify the major clients, whether they are members of the general
public, companies, special interest groups, or organizations.

6. Identify the best method of contacting the target market based on the
identification of the consumers and the target market, including local,
national, or worldwide advertising, the internet, and sales personnel.

7. Sales volume: Using the anticipated customer base, market share,
and other market research approaches, you should forecast future sales
volume by determining how many units of product or service each customer
is likely to purchase each month or quarter.

8. Identifying and evaluating competitors: A thorough description and
proof of the competition should be included in the feasibility study.

9. Pricing for goods or services is a serious issue that frequently causes
businesses to fail and has to be carefully evaluated. The market and people's

propensity to pay are other factors in pricing determination, in addition to cost.

Geographic, Demographic, and Psychographic traits should be used to
describe the target market.(Ali Hadi Jebrin, 2017)

2.3.2.3 Financial Feasibility Study
The financial feasibility study focuses on establishing the cash inflows

and outflows of the investment project, which demonstrates its potential to
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satisfy financial requirements and generate the targeted return. (Nizar Rafe’
Muhammad Al-Farkahi & Anmar Amin Hahi Al-Barwari, 2013). This refers
to the amount of money available to finish the project. The researchers are
concerned about management's financial commitment to this initiative in the
light of rival capital projects under consideration at this time (James A. Hall,
2010).

2.3.2.4 Environmental Feasibility Study

It refers to "the degree of protection and maintenance that is achieved
for the environment by taking into account the environmental load within the
framework of the proposed development plan from the present and future
perspective, directly and indirectly, at the local, regional and global levels”
(Abdel-Magsoud Zein El-Din, 2000).

2.3.2.5 Operational Feasibility Study

may be in charge of examining and deciding if the suggested solutions
meet all types of business needs (Pollock et al., 2013). Its acts anticipate all
feasible systems for identifying and resolving problems. This research might
also look into and check if the project's plans for technique development are
achievable or not. (Roy & Mukherjee, 2017)

2.3.2.6 Organizational Feasibility

Given the various governmental standards with which one must
comply, organization structure and governance is a vital component of any
health care auxiliary business. (Brockman, 2008)
It includes:(Ali Hadi Jebrin, 2017)

1. The legal framework of the organization.

2. Potential partners and investors in the proposed ownership structure,
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3. The planned management structure: determine the essential positions

required, as well as the required experience and qualifications.

2.3.2.7 Social Feasibility Study

Social feasibility involves a social perspective, not an economic or
biophysical one (e.g. externalities and interdependencies). On the other hand,
Is a short-term approach that focuses on how well planned actions address
needs of the community, interests, conditions, potentials, and capacities (Olaf
Westermann, 2007).

The impressions held by people and citizens, advocacy organizations,
and/or private corporations against project execution must be taken into
consideration when presenting new projects not only to provide incentives for
participation, but also to avert opposition, according to a basic premise of
social feasibility study (Neil Macauley, 2006).

As aresult, ateam of consultants to participation (exploring stakeholder
perspectives to guarantee project success) is more common in social
feasibility studies than a more transformational approach to involvement

(empowering stakeholders during the process) (Olaf Westermann, 2007).
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The old-style feasibility study involves the group and data arrangement of
various project substitutions to abstract information and measurements to
assess every alternative in order to support decision-making. It is separated

into the following steps as shown in fig. (2-1) : (Abou-Zeid et al., 2007)

Pre-Feasibiliby
Htudy

Dietailed Study

l k. . s .- s ¥
Technical and Financial
Legal Study Mlarket Engincering and Hocial Study
Study Htudy Economical
Study
w
Froject
Appraisal

Implementation

Figure 2-1: The old style of feasibility study procedure (Mohammed et al., 2019)

The feasibility study is categorized based on a number of factors,
including profit kinds and function. According to the profit in various

industries, it is shown in the following table.
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Table 2-1: Arrangement of Feasibility Studies Agreeing to the Profit Kind(Ford et al.,

2004)
Type Cost Benefits Purpose
Private Add the price of the Describes the project's | maximize the
Feasibility Study : project's assets. advantages to itself. project's
advantages to its
backers or
founders
Public Include project asset Outlines the project's | Reduce the
Feasibility Study = costs as well as internal advantages, project's self-
externality expenses. | external benefits, and  benefits to
any adverse effects it = society at large.
may have on other
projects or the
country's economy.

2.4 Objectives of the Feasibility Study

Feasibility studies aim to achieve several objectives, the most important
of which are:

1. The best use of limited investment resources is made possible by the
selection of economic projects with the greatest net benefits for society. This
Is done by giving investors the chance to choose investments that will increase
income distribution equity by incorporating some social factors into the
project evaluation process (Dawood; & Naeem, 2011).

2. The feasibility study is the document that banks rely on to prove the
profitability of the project, its efficiency and its ability to repay the loan
(Noureddine, 2010).

3. Choosing the economic projects that achieve the highest net benefit,
which leads to achieving the optimal allocation of resources; And to provide
an opportunity to choose those projects that work to increase equity in the
distribution of income by including some social considerations when
evaluating projects (Abdul-Wahhab Muhammad & Ahmad Mujib, 2018).
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4. Feasibility studies are useful for the investor since they reassure that
his money and investments are not only for the present time, but also in the
future through knowledge of Annual project revenue, Tax rates, Rate of profit
on invested funds, Increase in capital , Optimal funding structure, Comparison
of financing alternatives, the cost of funding, investment climate in the
country (Khanna & Fathi, 2013).

2.5 The Significance of Feasibility Study

The feasibility assessment is important because it may be based on facts
and data for the entire facility, lowering the possibility of a sub-optimal design
or operational solution, which would likely occur if an evaluation were done
piecemeal. Previously, the focus tended to be on the capital cost, which is
simply one of several factors used to assess the design's suitability for purpose
and total value (Atkin & Brooks, 2015).

It’s significance divided into 3 fields: (Zardak et al., 2011)

2.5.1 For Individual Investor

a. The feasibility study helps the investor to separate the available
investment opportunities, thus making the right decision in a way that serves
the investor's goals. It is a scientific and practical way to evaluate the proposed
project according to objective financial and economic criteria far from
random. It helps the investor to take the appropriate decision regarding
Investing in a particular project in a manner commensurate with his financial
ability, and with an acceptable level of risk.(Saeed Abdel Aziz Othman, 2001)

b. It represents a guide for the investor in the light of the results and
information it carries during the different stages of project implementation,

which can be referenced in the various stages of implementation. The investor

23



Chapter Two

avoids risks especially in large projects for which huge resources are allocated
(Abdel Muttalib Abdel Hamid, 2014).

2.5.2 For the Project (Enterprise)
The Feasibility Study is the foundation of the decision-making process
for establishing the project, demonstrating the project's potential to meet its

objectives, and generating return from the monies invested (Mukhtar, 2017).

2.5.3 For the Community

By establishing a set of criteria that help to rank projects according to
their importance, economic efficiency, and the availability of production
elements, countries must identify priorities in investment projects. The
feasibility study contributes to solving the general problem of relative scarcity

of resources to meet the growing needs of the community (Zardak et al., 2011)

2.6 Difficulties in Conducting and Applying Feasibility studies

Despite the growing interest in economic feasibility studies, there are
many difficulties And the problems that can be encountered when seeking to
conduct or apply feasibility studies, the most important of which are the
following: (Kadawy Talal, 2008)

1- Lack of availability and accuracy of information and High costs
(Kadawy Talal, 2008).

2- Lack of experience, competence and skill, carrying out feasibility
studies requires the presence of a team of experts with different specializations
(Usrir Munawwar & Bin Haj Djilali Magrawa Fathia, 2015).

3- The difficulty of estimating the variables included in the study:

With the increase in the size of projects and the length of their
operation, it becomes more difficult to estimate the variables involved in

24



Chapter Two

studies feasibility such as demand and costs, or that some variables are
indirect or not quantifiable, as in the social evaluation of projects
(Noureddine, 2019).

4- Risks of Uncertainty: In light of globalization and the transformation
of market mechanisms, the problems of dealing with internal changes in the
national economy have increased. This would increase the risks of uncertainty
In estimating the variables included in the feasibility studies during the life of
the project, such as prices, demand, production method...etc. (Shuqgiri Nuri
Musa & Salam, 2009).

5- The degree of awareness and conviction of the importance of the
study: Lack of interest in the feasibility study and being convinced of its
Importance and not spending on it makes investors serious Weak in the
direction of establishing projects, as they often seek to present mock studies
in order to obtain certain advantages Such as benefiting from the allocation of
land or loans and profit from them (Abdul Karim Yagoub, 2008).

6- Technical obstacles: These are mainly:

a. related to determining the start and end time of the project and
engineering the project design, especially when experiences are Necessary to
conduct minimal or expensive technical studies.(Muhammad Al-Serafy,
2005)

b. The length of the project implementation period beyond what
was planned, which reduces the usefulness of the feasibility study that was
previously prepared for the project.(Zahia Houry, 2007)

C. The length of time it takes to establish and implement investment
projects as a result of the multiplicity of competent agencies Studying and

approving these projects.(Muhammad Al-Serafy, 2005)
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d. The difficulty of determining what is the detailed stage that needs
the most detail and attention, the largest period of time, and the greatest
amount of time Budget, when project objectives are equally important
(Yasmine Darwazi, 2006).

2.7 Importance of Feasibility Study in Project Investment

Investment initiatives that require starting a new business from the
ground up are extremely difficult. Any decisions made in this regard must be
preceded by a thorough examination of the project's feasibility, not just in
terms of financial viability but also in terms of legal, organizational, technical,
and market viability (Teresa Szot-Gabrys, 2013).

The feasibility statement is a profit and loss statement in which the
project's expected expenditures are deducted from the project's estimated
income, yielding a profit or loss. A thorough financial feasibility analysis
would look at items like cash flow, sensitivity to fluctuations, and
performance indicators, among other things (Oprea, 2010).

In the field, UNIDO (United Nations Industrial Development
Organization) provides a detailed approach. UNIDO is a UN-affiliated
specialized organization that promotes industrialization processes and assists
developing nations and governments through periods of economic
transformation.

According to UNIDO, the life cycle of an investment project consists
of the following stages:

1. Pre-investment stage,

2. Investment stage,

3. Operational stage.
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Table (2-2) set out a detailed list of the phases of each individual stage

of carrying out investment projects.

Table 2-2: Investment project cycle according to UNIDO methodology
(Behrens et al., 1991)

Pre-investment stage

Identification, possibility study

Preliminary selection, pre-feasibility study

Ancillary studies

Feasibility study

Evaluation and performance report

Investment
project
Investment stage

Negotiations and concluding agreements

Technical design

Formulation (construction)

Pre-production marketing

Training

Acceptance and start-up

Operational stage

Exploitation

Extension

Investors should at least utilize a simple method for selecting projects

that can be removed early in the research to avoid the following investment

disadvantages and risks:

illiquidity, management, value depreciation,

government regulations, real estate cycles, and legal complexity are all factors

to consider. (Oprea, 2010)

2.8 The Roles of Infrastructure

Infrastructure is crucial to a society because it provides a physical

foundation for the effective operation of organizations that offer critical

structures and related commodities and services in an economy (Gramlich et

al., 1994).
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Roads, telephones, water supply, and railroads are examples of hard
infrastructure, whereas governance, health, and education systems are
examples of soft infrastructure that may sustain, develop, and maintain
socioeconomic norms (Suresh Shanaka Kariyawasam Sittarage, 2015).

Therefore many governments have considered public infrastructure as
a crucial factor in determining regional differences and supporting LED
(Local Economic Development) (Andy Pike et al., 2010).

As a result, one of the key causes for the low level of LRED (Local and
Regional Economic Development) in most developing nations is a lack of

infrastructure (Suresh Shanaka Kariyawasam Sittarage, 2015).

2.9 Investments in Infrastructure Projects

In general, infrastructure investment benefits local economies by
increasing the efficiency of enterprises' input-output flows as well as
household goods and service flows (Underhill, 2012).

Both the usefulness of an investment project in a broader context and
its affordability must be expressly shown, not just assumed. Clearly, the long-
term viability of bank reserves as well as regional and national infrastructure
development funds is jeopardized if infrastructure investments fail to provide
sufficient returns or have positive economic consequences (Suresh Shanaka
Kariyawasam Sittarage, 2015).

(Porter & E., 2008) call for strategic infrastructure investments in
troubled metropolitan neighborhoods in the United States to foster innovation,
increase competitiveness, reduce transaction costs, and provide the foundation
for a high standard of life.

On the other hand, there are several examples of large-scale

infrastructure projects that have failed, raising fundamental considerations
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regarding the need to explore whether infrastructure expenditures are
appropriate for supporting growth (Cockburn et al., 2013).

Infrastructure projects are inherently fraught with risk throughout their
lifespan. As a result, it's critical to figure out how to connect the effects of an
investment on many stakeholders, including not just investors and developers,
but also those in local and regional economies (Suresh Shanaka Kariyawasam
Sittarage, 2015).

2.10 Sources and Alternatives for Financing Investment in
Infrastructure

Funding sources for investment in infrastructure can be classified into
two main categories: the first category is traditional public and non-
traditional, the main actor in it is the state through its general budget and what
it allocates in terms of equipment and investment expenditures. As for the
second modern category, which is the type that many countries have begun to
follow this approach uses unconventional tools such as private sector
participation in building and operating infrastructure projects.(Tayeb Ababbo
& Rasheed, 2020)

2.10.1 Conventional Financing for Infrastructure Investment

For decades, the financing of infrastructure projects was limited to
public investment and financed from public expenditures by relying either on
the public budget or government loans, as the prevailing thought is that
investment in infrastructure is the responsibility of the state alone, and this
financing is divided into two parts, internal and external:

a. Internal public finance is achieved in the collection of public revenue,
which is intended as a “financial instrument and is the set of incomes that the

state obtains from various sources in order to cover its public expenditures
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and achieve economic and social balance (Suzy Adly Nashed, 2008).The
various sources represent the public will as a basis in taxes and fees, internal
public loans and state revenues from its properties, cash issuance, gifts, gifts,
grants and foreign subsidies.

b. External financing can be divided according to the foreign capital
flows that came with it (Obstfld. Maurice, 2001), as they classify foreign
capital flows into five “05” sections arranged from debt flows to private flows
as Bond Financing, bank financing, official loans foreign direct investment

and portfolio investments.

2.10.2 Modern Financing for Investment in Infrastructure

Modern finance is intended to break out of the traditional and non-
traditional financing system that was adopted on public financing of
infrastructure, a system in which the state assumes responsibility for spending
from building, operating, financing and renovating infrastructure projects, and
it alone bears the risks arising from it. The idea of the state abandoning this
system developed following the decline in oil prices for developing countries.
And modern infrastructure financing has become embodied in the need for the
private sector to intervene as a party, whether through privatization or through
partnership with various modern methods such as the method of building,
operating, transferring (BOT) (Tayeb Ababbo & Rasheed, 2020).

1. Partnership between the public sector and the private sector:
Partnership is a form of cooperation between the public sector and the private
sector through which arrangements are made through which the public sector
can provide goods and services by allowing the private sector instead (Hakami
Buhafs, 2016). The term public-private partnership refers to the investment

activities carried out by the private sector to implement projects and provide
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services in the field of infrastructure and major projects in which the public
sector has traditionally invested (Afif Al-Hindawi, 2010).

According to the Asian Development Bank, the concept of partnership
refers to the long-term contractual relationship between the public and private
sectors in the field of financing, design, implementation and operation of
infrastructure projects and services, which were traditionally established by
the public sector. The following figure (2-2) shows the general principles to

be available between partners.

Clormrritin ent

e and pledge

Good
FPartnership o= Continuity

Priwate
sector

Transparency

Figure 2-2: General principles to be available between partners (Public-Private
Partnership, 2020)

2.11 Infrastructure Feasibility Study Considerations

Feasibility studies cover all aspects that might affect a project's success.
Finance provision and procurement strategy are two examples. (Glaister et al.,
2010) local surroundings (RudZianskaite-Kvaraciejiene et al., 2015),
Institutional assistance (Quium, 2014) and customers' requirements (Misi¢ &
Radujkovié, 2015)

As a result, successful feasibility studies should take into account a
wide range of project performance-influencing factors. (Chioma Sylvia Okoro
et al., 2020)
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Furthermore, the individuals engaged may have an impact on feasibility
studies and the processes used throughout them.(Chioma Sylvia Okoro et al.,
2020).(Nicolaisen et al., 2012) and (Flyvbjerg, 2014) According to the
researchers, insufficient or wrong feasibility evaluations are the consequence
of illusions (psychological biases), honest mistakes and deceptions, or
purposeful manipulations of data by those involved.

On their part, (Hyari et al., 2009) argue that a lack of understanding of
the basic underlying mechanisms in feasibility studies leads to incorrect
conclusions.

Because mistakes might be introduced and certain crucial parts could
be ignored, the methods followed, which include allocating time and effort to

performing feasibility studies, are critical (Rosenthal et al., 2014).

2.12 Summary

The literature reviews shows the importance of feasibility stages and
types and define the feasibility analysis from different points of view for
several researchers and it helps in proposition of framewaorks in the following

chapter.
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3.1 Introduction

The third chapter includes the general proposed framework of
feasibility study and other types of detailed feasibility study.

Reliance was placed on the review of previous literature related to the
feasibility study (books, magazines, and articles dealing with the subject of
feasibility, in addition to personal interviews with specialists. A general
administrative system was reached regarding the feasibility study and systems
for each type to organize the work and facilitate access to the necessary steps
to be carried out in a suggested sequence that ensures access to the best results

in knowledge if the project achieves the goal for which it was planned.

3.2 General Feasibility Study Framework

Feasibility study of projects specially infrastructure projects includes
several stages in which projects are studied, analyzed and evaluated, on the
basis of which a decision is made whether the project is feasible and performs
the required goal or not.

As shown in Figure (3-1) , the first stage of the feasibility study includes
the analysis of investment opportunities, which in turn are divided into two
parts:

A. ldentifying investment opportunities
B. Initial screening of investment opportunities

The discovery or search for investment opportunities represents the
starting point in the investment project cycle, and the success of the project
depends on the extent to which the available investment ideas and
opportunities are exploited and converted into commodities in the markets and
services to satisfy the needs of consumers, and at the same time achieve the

return that the investor is looking for, and achieving the desired goal through
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the establishment of the project constitutes the beginning of analyzing the
feasibility of the project.

Furthermore, the availability of new investment ideas is sufficient if their
suitability to the environment in which the project will be established is not
taken into consideration.

In addition, after identifying opportunities, the stage of initial screening
of opportunities begins, exclusion of invalid opportunities, and focus on
opportunities that are suitable for projects of high profit value and achieve
their desired objectives.

Figure (3-1) shows that the next stage is the arrangements of ideas in
order of priorities then a full description and scope of the project, the
description includes the study of engineering data, project background,
objectives, and analysis of similar facilities to which help decision makers to
make the right decision.

Moreover, need analysis is an important factor in project overview by
preparation of necessary information and then investigate the collected
information to take a suitable decision.

The next stage of feasibility analysis is prefeasibility study for project
concept which study all the preliminary technical, socio-economic, financial
aspects for the concept of the project.

Furthermore, to the above analysis, the study must consist of risk
assessment, identification of alternative ideas, and finally the determination
of total costs of the detailed feasibility study.

After that, the decision-makers will decide if the project is feasible,
based on the previous analysis, it is moved to a more detailed study, which is
more costly and takes a longer time, which includes market, technical,
financial, environmental, social, organizational, and operational studies. But
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if it is not feasible at that time, another investment idea is chosen based on the
order according to the priorities.

Finally, the detailed feasibility study and its results will lead to either
feasible project and that means continue the designs, implementation and
construction or not feasible then the project will terminate. Figure (3-1)

illustrates the sequence of the previous activities as detailed flowchart.
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3.3 Pre-Feasibility Study Framework

Prefeasibility study is a short, focused and a low-cost assessment of a
projects’ viability. The intention is to define the project as infrastructure
project, and to collate information necessary to develop the project concept
based on engineering design concept, the technical and financial challenges
of implementation, and expected project outcomes and impacts.

This study is also considered as an intermediate stage between the study
of investment opportunities and the feasibility study it is also represented as
an exploratory study that allows a decision to enter or not to a detailed costly
feasibility study.

In this context, the initial feasibility study provides an impression to the
investor about the possibility and probability of the initial success or failure
of the project before going into its details.

Specifically, the pre-feasibility analysis will:

1. Evaluate the project's technical and operational viability through a
preliminary examination of the engineering and technical components, the
project's manageability from an operational standpoint, and any potential
dangers.

2. Consist of the following social and environmental protection
measures; Social and economic evaluation and analysis Scoping for an
environmental assessment.

3. Evaluate the financial and economic viability of the project concept
through a preliminary analysis of the assumptions for cost recovery and
income generation, the likelihood of private sector interest in the project, the
total project cost (capital plus operations plus maintenance), potential

financial risks, and the identification of the project's likely economic benefits.
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4. ldentifying the private sector's involvement (direct or indirect
investment, joint venture partner, etc.) can help to discover potential
arrangements for private sector engagement.

5. Identifying the contractual framework for the PPP (Public Private
Partnership) arrangement; outlining procedure for ensuring competition in the
selection of the private sector partner(s); recognizing the legal documentation
required to allow participation of the private partner(s).

Then the alternatives are identified and a preliminary study is
conducted for each alternative (6 as a maximum), after which these
alternatives are evaluated and selection of most promising alternative.

At the completion of this task the institution will have a well-defined
description of the proposed project, preliminary cost estimates, identified
social mobilization and environmental issues and requirements, income
generating opportunities, initial financial viability, private sector
opportunities, any identified project risks, and what further actions are
required to complete the project preparation and by who. This process will

provide a good basis for further pursuing the project.

The following figure (3-2) reveals the detailed operations done in

prefeasibility study.
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3.4 Market Feasibility Study Framework

Market feasibility considered as an important study and must be
conducted for infrastructure projects as well as other studies, figure (3-4)
shows product or service description. It aims to address in detail the conditions
of supply through determine the existing supplier markets, new markets,
buyer markets.

On the other hand, the conditions of demand must be studied
identifying society perceptions, preferences and how the service will satisfy
society and price levels and to predict their future developments.

After studying the conditions of demand and supply, the market share
Is analyzed and whether the project is feasible from a marketing point of view.

It also defines product or service specifications in light of the tastes and
desires of consumers, and draws up a marketing strategy that includes the best

methods for distribution, promotion and pricing.

Moreover, the study of the market is concerned with analysis of industry
profile by using SWOT (strengths, weaknesses, opportunities, threats)

analysis technique.

SWOT analysis is a framework for assessing a firm’s resources and
capabilities (strengths and weaknesses) and external market situation
(opportunities and threats). A number of studies have shown that SWOT
analysis is one of the most widely used strategy tools among managers
(Madsen, 2016).
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3.5 Technical Feasibility Study Framework

it is based on planning and preparing production cards for building the
project, on the basis of what was obtained through marketing feasibility
studies, from determining the volume of production, available energies, the
appropriate location of the project, production method, determining
production needs, providing the necessary data to estimate investment costs -
and annual operating costs.(Mohammed Al-Bay, 2015)

Therefore, all materials and supplies for the project must be provided,
identified and classified, material inputs (input requirements, present and
potential supply positions such as raw materials, processed materials,
components or factory supplies.

Moreover, supply program must be considered and classified to
guantitative supply program and development of supplies then determine the
possible substitutes, prices and annual costs of supplies.

Another technical factor must be taken to account is location of the
project and site by definition of location giving country, town, district and
available infrastructure like (traffic, electricity) then show situation and size
on geodetic maps to find out the value of lands and provide full description of
the projects impacts on population ,infrastructure, landscape surroundings the
project and make an assessment the tendency of these impacts (negative or
positive) also describe socio-economic aspects and nearness to the market.

Technical feasibility concern with the technology and equipment which
can be adopted and their environmental impacts.

Furthermore , costs of technologies is a major factor influence the use
of the technology wherefore a rough estimation, layout of proposed equipment
must be made by study preparer if the equipment was for production or

auxiliary or service.
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Engineering works considered as fundamental factor in technical
analysis with the human resources requirements by give full description about
staff and labor skills, availability and annual costs. Figure (3-4) demonstrates

the steps.
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Figure 3-4: Technical Feasibility Study Flowchart
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3.6 Financial and Economic Feasibility Study Framework

It aims to translate the results of other studies into financial estimates
and this study includes costs of the project’s investment, as well as the annual
revenues over the expected useful life of the project, and determining how the
project will be financed.

The financial feasibility study depends mainly on the money invested,
which includes all capital costs from the initial capital costs related to
engineering studies and fixed assets such as the cost of the land on which the
project is built in addition to the annual fixed and variable costs such as annual
depreciation costs, salaries and bills ... etc.

After determining the total cost of the project, the project is studied
economically, based on the financial ratios that show whether the project is
economically feasible or not.

These financial ratios are:

1. Liquidity Ratios: measure a company’s ability to cover its short-term debt
obligations in a timely manner.

This set of financial liquidity ratios which are commonly used to
measure the financial performance as shown in table (3.1) (Ng Kim-Soon et
al., 2013).
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Table 3-1: Liquidity Ratios Formulas (Ng Kim-Soon et al., 2013)

No. Name formula Ideal ratio
. current assests
1 Current Ratio — 1.2
current liabilities
Quick assests
current liabilities
2 Quick Ratio Where 1.1
Quick Assets = Current Assets —
Inventories
Cash + Marketable Securities
3 Cash Ratio current liabilities 1.0

2. Efficiency ratios:

3. Financial leverage ratio

4. Security ratio

5. Profitability ratios which give an idea of how profitably the firm is

operating and utilizing its assets (Rhyne & Brigham, 2019).

The results of economic analysis will give an indication of the

suitability of the project for work and the continuation of the study.

If the results indicate feasible project, then is moving to stage of

investment appraisal analysis by several methods of evaluation the

profitability of the project:

1. Return On Investment (ROI)

Simply put, a cost-benefit analysis, often known as a return-on-

investment study, aims to assess and analyze the costs and advantages of a

project. Three different applications for the cost-benefit analysis can be made:

(Matthews, 2017)
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A. As a planning tool for selecting options and allocating limited
resources among conflicting demands.

B. As an assessment tool for examining an existing project or service

C. As a technique to build quantitative support to influence policy, the

economy, or society.

2. Net Present Value (NPV): The term "net present value" refers to the
difference between the present value of cash inflows and outflows over a
specific time period. It is frequently used in capital budgeting and investment
planning to forecast the future profitability of a proposed investment project.
(Copeland et al., 2010).

_ n NCF; .
NPV - ZtZO (1+i)t 0

Where:

CFt = Net cash inflow-outflows during a single period t.

CO=Total initial investment costs

I = Discount rate or return that could be earned in an alternative
investment

t = Number of time periods

3. Internal rate of return (IRR)

The "annualized effective compounded return rate" or "rate of return”
that increases the net present value of all cash (NPV as NET*1/(1+IRR)year)
is known as the internal rate of return on an investment or project.

flows from a specific investment, both positive and negative, equal
zero. (Thron, & Moten,2012)
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Ct
0= NPV = iy e = Co 3-2

Where
Ct=Net cash inflow during the period t

Co=Total initial investment costs

IRR=the internal rate of return

t=the number of time periods

4. Payback Period in Years

The time needed to recoup the initial investment in a project through
operations is known as the payback period. The payback period approach to
financial analysis is employed to assess.

For capital projects, the return per year is calculated from the project's
commencement until the total accumulated returns match the investment's
cost; at that point, the investment is said to have been paid back; the period of
time it took to achieve this payback is referred to as the payback period.
According to the payback choice rule, viable projects must have payback
times that are shorter than a management-specified maximum.(Femi et
al.,2008).

. Initial Investment
pay back period = 3-3

Annual Cash Flow

5. Break-even analysis
Break-even analysis is a simple attempt to estimate the volume point at
which a firm can break-even (earn no profits but make no losses) on a product,

a product line, on a factory, or even across a whole business. It is based on a
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recognition that some costs are fixed with respect to volume and others are
variable (Mcgee, 2015).

/ Sdes \
Revenue rEVEre
costs

Totd
| _— costs

Fized costs

Break-even E wolutne
\ point j

Figure 3-5:Break-even Point (Mcgee, 2015)

6. Margin of safety
The margin of safety is the difference between the amount of expected
profitability and the break-even point. The margin of safety formula is equal

to current sales minus the breakeven point, divided by current sales.

Margin of Safety = (Current Sales Level — Breakeven Point) / Current
Sales Level x 100 3-4

After all costs are analyzed using the above-mentioned methods, the
results are analyzed using the sensitivity analysis criterion.

In a numerical (or otherwise) model, the Sensitivity Analysis (SA) is a
method that measures how the impact of uncertainties of one or more input
variables can lead to uncertainties on the output variables. This analysis is

useful because it improves the prediction of the model, or reduces it by
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studying qualitatively and/or quantitatively the model response to change in
input variables, or by understanding the phenomenon studied by the analysis
of interactions between variables. However, the target of interest must not be
the model output per se, but the question that the model has been called to
answer (Pichery, 2014).

All the above-mentioned steps of financial feasibility study are shown
in figure (3-6).
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Figure 3-6: Financial Feasibility Study Flowchart

52




Chapter Three

3.7 Operational Feasibility Study Framework

Operational feasibility framework consists of several interrelated
activities to give an integrated study on the operation of the project, including
performance level measurement followed by timely information needed for
operation process then a specific economic analysis for this process contains
a comprehensive and thorough study of several criteria in the project operation
process as required and within the specified specifications.

These criteria are control, that is control information, data and accuracy
and ensure security of these factors then check efficiency of the project via
resources identification and availability and labor time utilization after that
the assessment of service introduced by verify their reliability, flexibility and
extendable services provision.

Operational feasibility study gives a clear idea about the feasibility of
project during operation stage therefore it is important and every feasibility
report must govern this study.

The proposed detailed flowchart shown in figure (3-7) illustrates

sequence to achieve the project objectives in operation stage.

53



Chapter Three
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Figure 3-7: Operational Feasibility Study Flowchart
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3.8 Environmental Feasibility Study Framework

Attention to environmental feasibility studies for various development
projects has now become an imperative, in addition to economic feasibility
studies aimed at ensuring that the project achieves the largest possible
financial benefits.

The process of studying the economic feasibility of projects passes
through many stages or steps that start with identifying the effects and end
with providing recommendations.

These steps can be summarized by the identification of obstacles to the
Implementation and establishment of the project, identifying all available
options to achieve its objectives, deciding the requirements, data and scope of
the environmental impact assessment and to predict the size of the expected
environmental impacts from the proposed investment project then evaluate
the expected effects and their scope.

If these impacts affect the physical aspects of the environment such as
air, water and land, or non-physical aspects such as odors, noise and biological
diversity, all of them must be taken into consideration when studying the
feasibility of infrastructure projects in order to preserve the environment
surrounding the project and not harm it during construction, operation or
maintenance.

Preparing the final environmental impact report is an urgent necessity
in order to obtain approval from the competent authorities. The final
environmental impact report includes: the results of the environmental impact
assessment, data sources, and levels of confidence, conclusions and
recommendations related to the basic requirements and risks to reduce

environmental impact.
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Adverse environmental impacts and possible control methods, as well
as a description of the procedures and justify any necessary or recommended

actions to be taken.as shown in figure (3-8).
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3.9 Organizational Feasibility Study Framework

The planned ownership structure, the management group, and
Important organizational concerns should all be described in this section. It
features: the organization's legal structure and the planned ownership
structure: possible collaborators, financiers, and the suggested management
structure: Determine the necessary experience and qualifications for the

essential jobs. The flowchart in figure (3-9) reveals the above steps.
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3.10 Social Feasibility Study Framework

The social environment consists of the prevailing values and forces in
society affecting it, which reflects its tangible impact on the intellectual and
moral structure for individuals. The importance of its study lies in its close
association with infrastructure projects, as it is profitable societal projects and
in the fact that it is the main source of food supply the project under study,
with its needs of experts, workers and technicians, and emphasizing the
continuous change of the nature of the social environment, which necessitates
the importance of the project gained sufficient flexibility to deal with these
variables and the analysis of the social environment requires specific
information about:

1. The degree of acceptance of the social environment for the products
of the project under study.

2. If there is a conflict between the project’s products and between the
values and customs prevalent in society.

The proposed administrative system included several steps to analyze
and study the social feasibility of the project. First, the impact of the project
on employment and the provision of job opportunities for community
members is studied, and how it is possible to reduce unemployment by
employing graduates or workers and employees during the project
implementation and operation period, and then follow this step to study the
impact of the shock on national income Does it increase its cost compared to
its cost?. In addition, the impact of the project on the balance of payments
must be analyzed, and then the resulting effects on society from the project
are evaluated, whether its effects are positive, as it improves the living
conditions of community members and contributes to improving the services

provided.
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Finally, in all types of detailed feasibility study of the project, there
must be an assessment of the potential risks of the project, determining
whether the project is socially feasible or not, and making the final decision
to continue or cancel the project. All the steps mentioned are shown in the
figure (3-10)
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Chapter Four

4.1 Introduction

The preceding chapters discussed the feasibility study idea and how to
create a serial strategy for all sorts of feasibility studies. This chapter covers
the aspects of the field questionnaire that support the research, including
preparing the questionnaire questions based on the theoretical study and
detailed schemes in the previous chapter and collecting and analyzing the
questionnaire results, and the researcher's discussions about the extracted

results.

4.2 Questionnaire Development

This stage of the field study includes the use of the questionnaire
deduced from the theoretical study and the previous schemes as the main
means of collecting field data used for the steps and types of the feasibility

study from the previous stage. This stage includes the following:

4.2.1 Prepare Questionnaire Form

The questionnaire consists of two sections (Appendix 1):

The first section: Contains personal information about the members of
the chosen sample such as, educational attainment, years of engineering
experience, and current employment position.

The second section: This part of the form is concerned with determining
the importance of the variables included in the study from (very important =

5 to not important at all = 1).

4.2.2 Selecting a Research Sample
The researcher circulated 75 questionnaires to engineers with project
planning and implementation expertise, however only 54 forms were returned.
During the selection process, it was stressed that the majority of the
responders are engineers with expertise and positions in infrastructure project
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directorates, as well as, university professors with extensive experience in this
sector.
Table (4-1) shows the distribution of the sample items according to the

districts in which the questionnaires were distributed and collected.

Table 4-1: The Distribution of the Sample Items

Number of forms Number of forms

No. Directorate o ]
distributed received
1 Karbala Investment Authority 11 9
2 Karbala Municipality Directorate 15 11

Karbala Roads and Bridges
Directorate

4 Karbala Water Directorate 11 10

Department of Construction and
Projects / University of Karbala

6 Karbala Sewage Directorate 10 7

7 University of Karbala 7 5

4.2.3 Reliability of the Study

The stability coefficient Alpha Cronbach was used, to ensure the
stability of the measuring instrument used, and the overall test result reached
92.7%. It represents a high degree that reflects the stability of the
measurement tool, as well as exceeding the acceptable percentage in the

studies of social sciences and humanities (67%) (Fisher, 2007). The stability
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coefficients for the study sections were also acceptable as shown in the

following table:

Study axes No. of questions Reliability
The importance of the types of thedetailed

- 7 0.772
feasibility study
Difficulties in conducting a feasibility study 10 0.885
The steps of all kinds of feasibility studies 46 0.928
General Reliability of thequestionnaire 63 0.927

Table 4-2: Reliability of questionnaire according to Cronbach's alpha stability
coefficient

It shows the results of the Cronbach's alpha stability coefficient test for

the study axes.

4.2.4 The Statistical Methods Used

A statistical package for the social sciences program (SPSS) was used
and for the statistical methods that were used:

A- Descriptive Statistical Methods: percentages, frequencies,
arithmetic mean and standard deviation, to describe the study sample and
identify its characteristics, in addition to monitoring the trends of individuals
towards the study variables.

B- Cronbach’s Coefficient Alpha to know the reliability of the
measurement tool represented by the questionnaire.

C- Relative Importance Level.
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4.3 Analysis and Discussion of Results of the Questionnaire
To represent the results simply and easily, in addition to the relative

circle (pie chart) representation.

4.3.1 The Personal Information of Research Sample
1. Academic achievement: The level of education is not lower than a
bachelor's degree. Figure (4-1) shows the educational qualifications of the

research sample, which shows that 68% of bachelor's degree holders.

M Bachelor Higher Diploma  m Master Degree  HDoctoral Degree

Figure 4-1: Academic Achievement of the Research Sample

2. Years of Experience: From Figure (4-2), it is noticed that most of the
questionnaire samples have employment experience of more than 20 years,
accounting for (37%), while those with experience between (5-10) years
(13%), While the other percentages were distributed between years of
experience (10-15) with (28%) and (15-20) years with a near percentage
(22%).
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m5-10 (years) m10-15 (years) 15-20 (years) More than 20 (years)

Figure 4-2: Years of Experience

3. Engineering Specialization: Figure (4-3) shows that the vast majority

of the research sample (65%) are in civil engineering.

N—’

W other MElectrical M Mechanical Architect Civil

Figure 4-3: Engineering Specialization

4. Employment Position: Figure (4-4) shows the position of the
research sample. It can be seen that (39%) of the sample are engineers, (24%)
are department heads, (20%) are used for chief engineers, (9%) for managers,

and (8%) for university professors.
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HEngineer M Chief Engineer M Head of department University Professor Manager

Figure 4-4: Employment Position for Research Sample

3. Relative Importance Index (RII)

Respondents' feedback on the questionnaire was assessed by using
a five-point Likert scale (1-5). The scale provides an ordinal type because
ranking is formal; important, neutral, not very important, not important. To
ensure the reliability of the scale, the value of Cronbach's alpha for each
construct was measured.

This should be noted when conducting research responses were
obtained on a Likert scale (1-5). That is why parameterized methods are
not practical nor applicable to assessing respondents' preferences (Waris et
al., 2014).

Therefore, the relative importance index method is used to
determine the relative importance of feasibility studies steps. The Relative
Importance Index (RII) is a nonparametric techniqgue commonly used by
building and facilities management researchers to analyze the responses of
structured questionnaires to data involving ordinal measures of attitudes.
(Kometa et al., 2006).
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Equation ( 4-1) shows a formula that was used to find out the relative
index (Mukhtar et al., 2020).

YW _ 5ng+4nys+3nz+2n,+1ng
AxN 5xN

Where:
W= the weighting that is assigned to each variable by the

RII = 41

respondent

A = the highest weight

N = the total number of respondents.

The RII value ranges from 0 to 1 with 0 not inclusive and the higher
the RII value, the more important the feasibility step, and vice versa.

The comparison of RII with the corresponding importance level is
measured from the transformation matrix, as proposed by (Chen et al.,
2010) According to him, derived importance levels from RI1 are as follows
in table (4-3):

Table 4-3: Importance Level (Chen et al., 2010)

High 08<RII<1.0 (H)
High-Medium 0.6<RII<0.8 (H-M)

Medium 04<RII<0.6 (M)
Medium-Low 0.2<RII <04 (M-L)

Low 0.0<RII <0.2 (L

1. Importance of Feasibility Studies:

the relative important index (RIl) of feasibility studies and their
importance level are shown in Table (4-5) The ranking table reveals that four

categories were classified as "High" relevance levels, which are technical with
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RIl (0.94) followed by financial and economic feasibility with (0.93),
operational (RII 0.84), environmental (RIl 0.83). These types regarded as
critical. The Relative Index (RI1) of these "High" relevance indicators is in the
range of 0.83-0.94. As it is clear from the respondents’ answers that the
technical, economic, financial, environmental, and operational feasibility
study is of the highest importance in the feasibility studies, followed by the

rest of the studies also with medium to high importance rates.

Table 4-4: Relative Importance Index for Feasibility Study Types

RII

No. Feasibility Study Mean Std. Deviation | RII
Level

1 Technical feasibility study 4.69 469 94 H

Financial and economic
2 o 4.65 .588 .93 H
feasibility study

3 Marketing feasibility study 3.91 1.014 .78 H-M
Environmental Feasibility

4 4.13 933 .83 H
Study

5 Social Feasibility Study 3.61 1.017 12 H-M
Organizational Feasibility

6 3.83 841 T7 H-M
Study

7 Operational Feasibility Study 4.22 793 .84 H

2. Difficulties and Obstacles in Conducting Feasibility Studies:

Table (4-6) shows the RII and RII levels for the obstacles to

conducting a feasibility study in projects. It indicates that the
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unavailability and accuracy of information obstacles have the highest Rl
with 0.9 followed by other difficulties.

Table 4-5: RII for Difficulties of Feasibility Study

Std. RII
No. Difficulties and Obstacles Mean o RII
Deviation Level

Unavailability and accuracy of

1 ) 4.52 795 .90 H
information

2  The high costs of conducting the study 3.63 .958 73 H-M
Lack of experience, competence, and

3 o ) ] 4.20 .810 .84 H
skill in preparing studies
The difficulty of estimating the

4 ) ) ] 3.94 .899 .79 H-M
variables included in the study

5 Risks of Uncertainty 4.02 .858 .80 H-M
The problem of choosing the

6  appropriate criterion or criteria in the 3.96 .800 .79 H-M
evaluation
The degree of awareness and

7  conviction of the importance of the 4.15 .856 .83 H
study

8  Technical Obstacles 4.22 .839 .84 H
The lack of specialized offices in the

9 ) 4.19 .826 .84 H
region to complete the study
Lack of financial means to complete

10 4.00 795 .80 H-M
the study

3. The Variables Included in the Study
A. Technical Feasibility Study:
Technical feasibility steps included in the study were ranked as “High”
level of importance for every step with a range between 0.87 - 0.9.
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The engineering works (civil, mechanical...etc) has the highest RII 0.9

as shown in table (4-7). It will be noticed that RIl values are convergent.

Table 4-6: RII for Technical Feasibility Steps

Std.
No.  Feasibility Study Mean o RII RII Level
Deviation

Materials and supplies to be
1 ] ) 4.46 .605 .89 H
provided for the project

Work location and surrounding
2 ) 4.44 538 .89 H
environment

The technology used in the
3 ] ] 4.39 .685 .88 H
project and machines

All engineering works (civil,
4 ) 4.48 .606 .90 H
mechanical, etc.)

Human resources (workers and
5 4.39 564 .88 H
employees)

6 Technical risk assessment 4.33 727 .87 H

B. Financial and Economic Feasibility Study:

Financial and economic study is one of the most important studies in
infrastructure projects and as shown in table (4-8) the most of the steps
included in this study have an RII level is “High” with a range between 0.92-
.82 where the step of determine capital cost (all the money invested) has the
RI1 0.92 and a break-even point is the only step has an RII level “High -
Medium” with RII of 0.78.
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Table 4-7: RII for Financial and Economic Feasibility Study

Financial and Economic Std. RII
No. Mean o RII
Feasibility Study Deviation Level

Determine capital costs (all the
1 ) 4.61 529 92 H
money invested)

Economic analysis (financial

2 liquidity ratio, efficiency, safety, 431 .609 .86 H
interest)

3 internal rate of return 4.15 .899 .83 H

4 Payback period 4.09 1.051 .82 H

5 Return on investment 4.20 .833 .84 H

6 Break-even point analysis 3.91 .875 .78 H-M

7 Determine the margin of safety 4.17 .694 .83 H

Assessing financial risks and
8 o ) 4.33 .700 .87 H
finding solutions to them

C. Market Feasibility Study

Table (4-9) explains the steps of the marketing feasibility study
included in the research and the levels of the relative importance of the
variables were at the highest level. The description of the product or
service resulting from the project has an RIl of 0.85, while service
specifications in light of the tastes and desires of consumers have an RII
of 0.79 and it is considered a good percentage because the RII level is

between “High-Medium”.
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Table 4-8: RII for Market Feasibility Study

o Std. RII
No. Feasibility Study Mean o RII
Deviation Level

description of the product or
1 ) ) ) 4.24 799 .85 H
service resulting from the project

Analyze and study the details of

2 ] 4.13 .802 .83 H
the product and its manufacture

3 supply and demand conditions 411 .904 .82 H

4 Price levels 411 .839 .82 H

Service specifications in light of
5 ) 3.96 951 .79 H-M
the tastes and desires of consumers

Drawing the marketing strategy,

which includes the best methods

6 o ) 4.13 1.029 .83 H
for distribution, promotion ,and
pricing
Assessing risks in the market and

7 4.17 .885 .83 H

finding solutions

D. Environmental Feasibility Study:

The environmental impact of the project has a significant impact,
and the environmental feasibility study occupies an important position in
the sequence of feasibility studies for mega infrastructure projects as it
affects the environment surrounding the project and the impact during
operation. Therefore, the study of its preparation steps was extensive, and
the relative importance index for six out of the steps was between 0.83
and 0.87 at a "high" level. Where determining the environmental impacts
(obstacles to the implementation and establishment of the project) step
has the highest value of RI1 (0.89) as shown in table (4-10):
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Table 4-9: RII for Environmental Feasibility Study

Std.
No.  Feasibility Study Mean o RII RII Level
Deviation

Determining the environmental
1 impacts (obstacles to the 4.43 570 .89 H

implementation )

Report the requirements, data ,and
2 scope of the environmental 4.30 743 .86 H

impact assessment

Collect baseline data on social,

economic ,and cultural systems,
3 policies ,and development 4.13 .802 .83 H
projects that are likely to conflict

with the project

Forecasting the expected
4 environmental impacts from the 3.93 .866 .79 H-M

proposed investment

Assessment of the expected
5 impacts, their scope ,and 4.17 .607 .83 H

continuity

Preparing the final environmental
6 impact report and the necessary 4.24 671 .85 H

recommendations

7 Environmental Risk Assessment 4,35 .588 .87 H

E. Operational Feasibility Study:

Table (4-11) illustrates the values of the relative importance index
for the operational study steps, the efficiency of work staff got a “high” level
of importance with an RI1 of 0.91 while the extendable service provisions got

“high — medium” level and the other steps got “high” level.
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Table 4-10: RII for Operational Feasibility Study

RII
No.  Feasibility Study Mean  Std. Deviation RII
Level
Study project performance
1 y Projectp 4.49 .608 .90 H
metrics
Information and time
2 4.00 .614 .80 H-M
management
Control of data, information ,
3 and accuracy in project 4.39 .596 .88 H
operation
4 Work staff efficiency 4.56 572 91 H
Make full use of working
5 ) 4.30 662 .86 H
time
Study the characteristics of
6 the service (effective, 4.04 776 .81 H
flexible)
Extendable Service
7 o 3.85 .856 7 H-M
Provisions
Assessment of the operational
8 ) ) 4.39 .656 .88 H
risks of the project

F. Organizational Feasibility Study:

Table (4-12) reveals the steps of organizational study; this study is rarely

conducted for projects in Irag.

The step of experience and qualifications required got the higher RII value
of 0.92 with “high” RII level. Then the rest of the steps followed, where the

level of the relative importance index ranged between “medium-high”.
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Table 4-11: RII for Organizational Feasibility Study

RII
No. Feasibility Study Mean Std. Deviation RII
Level
Proposed ownership
1 4.00 77 .80 H-M
structure
2 management team 4.19 .617 .84 H
3 Regulatory issues 3.87 .802 7 H-M
Potential partners and
4 ) 3.80 877 .76 H-M
investors
Experience and
5 L ) 4.59 599 .92 H
qualifications required

G. Social Feasibility Study:

The importance of social feasibility has already been known. Therefore,
the answers of the respondents were in support of the proposed administrative
system. The table shows the indicator of the relative importance of the steps

of its implementation, as it obtained high rates.

The assessment of the effects of the project on society step got RII value
0.84 this is due to the importance of this matter while studying the impact of
the project on national income step got 0.78 RII value with level “high-

medium” due to respondent’s opinion. As shown in table (4-13).
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Table 4-12: RII for Social Feasibility Study

Std.
No.  Feasibility Study Mean o RII RII Level
Deviation

Study the impact of the project

1 3.98 687 .80 H-M
on employment
Studying the impact of the

2 ) ) ) 3.89 793 .78 H-M
project on national income
Analysis of the impact of the

3 project on the balance of 4.02 .765 .80 H-M
payments
Assessment of the effects of the

4 ) ) 4.19 .826 .84 H
project on society

5 Social Risk Assessment 4.13 972 .83 H

4.4 Summary

Looking at the previous results, which include the relative

importance index and its level for the variables included in the study, it

was found that these variables are important for the respondents and the

indicators ranged from medium to high, which confirms that the

guestionnaire is supportive of the research and schemes mentioned in the

previous chapter.

79




Chapter Five: Development Computer Program to Feasibility
Study



Chapter Five

5.1 Introduction

In order to increase the capacity, portability and efficiency of the
proposed administrative system, by taking advantage of the characteristics
and advantages of using and employing the computer, and in order to achieve
speed and accuracy in the results of the application of the system, the
researcher has built and designed an interactive computer program that can be
adopted in determining the feasibility of the project based on the main project
information.

In order to achieve the best benefit from computer applications in the
field of construction management or any other science, there are three
different ways to achieve this:

1. Use the ready-made program.

2. Developing a program obtained through the use of ready-made
software and making it compatible with the user's requirements.

3. Designing and building a program and making it fit with the problem
for which it was developed and be easy to deal with by the user.

Accordingly, the researcher used the third type by building a program

for the feasibility study, which is easy for the user.

5.2 Program Specification

The researcher has created and produced an interactive computer
software that can be used in the feasibility analysis of any project, whether it
is a large-scale infrastructure project or a small-scale project.

The following specifications described the intended program:

a. Writing and designing the program using the (Access) application

under the Windows operating system (Windows) and the language (Visual
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Basic.net), keeping in mind that the program'’s needs are extremely simple and
do not necessitate a computer with particular specifications.

B. The software user's comfort and simplicity was a title in the work,
indicating that it responds to the most basic levels of computer comprehension
and usage.

c. The speed, precision, and orderliness of the process are defining
features.

D. Another need is the precision with which the evaluation findings are
communicated, as well as the accuracy with which the reports created by the

program are communicated.

5.3 Scheme of Program Work
The following diagram (5-1) illustrates the sequence of steps of the

computer program:
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Choose Language

|

{ 1
Arabic English
t o

!

Introduction to the program

Login E it

!

Enter the main data

of the project
Done,Save
Jr
Enter technical Environmental e b E':;e: ﬁnfa;:dal
feasibility details feasibility (text) SR
project
Done,Save
] ¥ Results analysis ¢
Market Social
feasibility =— feasibility =~
details details (Text)
'[ v
Final Report

Figure 5-1: Scheme of Program Work
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5.3.1 Running the Computer Program
For the purpose of running the program from the computer, follow the
following steps:

5.3.1.1 Entering the Program
When the program is run, a language selection window appears if the

user wants to use English or Arabic As shown in Figure (5-2) and (5-3)

Figure 5-2: First Page of Program (Choose Language)

When user choose the language for example (English) the following
window will appear. Figure (5-3)
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Ministry of Higher Education and Scientific Research

;&{?%: Karbala University

e
Ay = feeml =

College of Engineering S ——

Feasibility Study

Zahraa abdulridha joudah

Supervisor

Dr. Mohammed Neamah Ahmed

: Dr. Hussien Ali Mohammed )
m Exit =p Login

Figure 5-3: Program Introduction Window

After logging in to the program, a selection window appears, either as
a new project or choosing a project whose data is already saved in the
program’s database, in addition to the option of deleting the selected project,

as shown below in figure (5-4).

Open Project New Project

<

‘ m Close ‘ ‘ @Delete the selected project

Figure 5-4: Data Base Options
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5.3.1.2 Project Feasibility Details

1. The main data window

This window consists of the main data for the project which are the
name of the project and the governorate in which it is implemented, in addition
to the implementing agency and the beneficiary.

The main data also includes the total invested capital of the project, the
foundation and the fixed, in addition to the labor required during the period of
implementation and operation and the period of completion of the project.

When completing the entry of this data by the user, he presses on the
word done, then to the top of the window and chooses the file list and presses
save progress before moving to the next page. The above information is shown

in the following figures.

Form1_en - [Frm1_en]

o

File  Previous studies

=- &) o <
-_ W
Maindata [&52 Technical feasibility study L Marketing feasibility study  $ Financial and economic feasibility study | 5 Study Result |
‘ - =Q il

Project name ‘ |

Project location

Governorate

city

District

sub-district

Beneficiary

Implementing agency

Estimated total cost of the project

The start-up capital of the project

The capital invested for the project

\
\
Fixed capital of the project \
\
\
\

Project implementation period
Done @ Net 44 Exit m Back 4

Figure 5-5: Main Data Window
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Form1_en - [Frm1_en] =|
o - 8x
|
File | Previous studies
’ Save progress | [ Y o < O
al feasibility study ‘ Marketing feasibility study  $ Financial and economic feasibility study | Study Result |
New Project ) $ Q I|||I|
Exit the program ame \ |

Project location

Governorate

District

sub-district

| |
ciy | |
| |
| |

Beneficiary

Implementing agency

Estimated total cost of the project

The start-up capital of the project

The capital invested for the project

|
|
Fixed capital of the project |
|
|
|

Project implementation period |
Done Q Net 4 Exit m‘

Figure 5-6: Save Progress Selection

Back 44

2. Technical Feasibility Study Window

This window consists of technical feasibility information needed for the
study including the internal planning of the project.

The user enters the technical feasibility information, such as the
construction system of the project, the necessary numbers of employees and
workers during implementation and operation, in addition to the availability
of infrastructure to facilitate the implementation of the project, such as roads,
water and electricity.

In the last text box, the user will enter the result of technical feasibility
which not included in the above text boxes and click save progress to save the

information.
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Form1_en - [Technical feasibility study ] q
o & X

File  Previous studies

Main data E—:: Technical feasibility study 23 Marketing feasibility study  $=5= | Financial and economic feasibility study
U 3 =Q
Technical feasibility study
Internal planning of the project Technical skills needed

workers during implementation

Project land area ’ ‘

| |
Labor during operation ’ ‘
Engineers ’ ‘
Structural system ’ ‘
Availability of infrastructure Hifber o fplees ’ ‘
Electricity ’ ‘ Number of workers ’ ‘
Water ’ ‘ Materials to be provided ’ ‘
S ’ ‘ The result of the technical feasibility study
roads ’ ‘

Done 0 Next € || Close

Figure 5-7: Technical Feasibility Window

3. Marketing, Environmental, Social Feasibility Study Window
After selecting (next) option the window shown in figure (5-7) will
appear, this window includes 3 studies which are market, environmental,

social feasibility studies.
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Form1_en - [Marketing feasibility study] n
o -8 x

File  Previous studies

Maindata | &5 Technical feasibility study
e

0 Marketing feasibility study  $ Financial and economic feasibility study l: Study Result
rketing ibili inancial C ic ibility 5 ly
. $ Q |||IIII
Ce e

Marketing feasibility study

Product Description ‘ ‘ The result of the environmental feasibility study

Price Levels ‘ ‘

Service Specifications ’ ‘

The result of the marketing feasibility study

The result of the social feasibility study

Done

)| | Next <

Close m
|

Figure 5-8: Market, Social, and Environmental Feasibility Window

4. Economic and Financial Feasibility Window

In this window, all the information related to the financial and
economic feasibility study is entered, which includes fixed costs such as the
cost of the land, in addition to the costs of consulting, designs and others.

Then it moves to the fixed operational costs, where the expected
depreciation rates for buildings, machinery and furniture and their costs are
entered. The program automatically calculates the annual depreciation and
then enters wages and salaries and automatically combines them with the
depreciation costs to obtain the annual fixed operational costs. As shown in
figure (5-9).
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Form1_en - [Frm4_en]
L) -l8lx

File  Previous studies

(]
a

——

Technical feasibility study

= o~
Marketing feasibility study :—_o\ Financial and economic feasibility study Study Result I I

Financial and economic feasibility study
The costoffixed assets

Capital costs Depreciation of buildings
Engineering Designs \—I Depreciation of machinery
Consultations \:’ Depreciation of furniture l:,
Other : Total annual depreciation

cost offixed capital in the project

Estimated building cost e

1 b-Wages and salaries -
Operational costs

Annual fixed operating cost Employee salaries Done 0

A- Extinction

Workers' wages
Depreciation rate for buildings
i : : Next «
Depreciation rate for machines Total cost of wages and salaries

Depreciation rate for furniture | l
: s Close
Estimated cost of the buiding |:| Total annual fixed operating costs

Estimated cost of the machines [ l

Estimated cost of furniture

Figure 5-9: Financial and Economic Feasibility Window

After that, clicking on (done) option the following window will appear.

Form1_en - [Frm4_2_en] u

o - [Eiix

File  Previous studies

s - = o
Main data = Technical feasibility study ‘ Marketing feasibility study  $ ~7~ | Financial and economic feasibility study Study Result I
0 3 =Q il
operating costs Payback period
Variable operating costs Investor arbitration period
Cost of services ‘ ‘
Payback period
Maintenance costs ‘

| [ The payback period is less than the arbitration period (ok)

SRR DG The payback period is greater or equal to the arbitration pt

Total annual variable operating costs . .
Break-even point of the project

| Break-even point‘ ‘

Annual operating costs |:|
NetPresent Value

T
Annual net profit Discount rate ‘
Annual Revenue ’

‘ Number of years I ‘

Annual net profit ’

i b
Cash flows | Click to enter cash flows ‘(o‘

Profitability criteria
Rate of return on investment ] ‘
L

Annual cash flow :
‘ ‘ DonQ’ Close Result of the study

Figure 5-10: Second Window of Financial and Economic Feasibility
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This window contains the variable costs and the program computes the
annual revenue and return on investment in addition to payback period.

Furthermore, the program is able to compute net present value by
entering the interest rate and annual flows over the required number of years,
then the user presses (Done) and save the progress and then clicking on the
option (Result of the study) .

The program will open a document in Microsoft word includes the
result of the study and the evaluation of the project to print the report

automatically.

32-37-01 2022-06-24 o 325 g5 ite - Word wea |l @ - O X
Insert Design Layout References Mailings Review View Help Q Tell me gShare
&D |Calibri (Body) A =2 = = == As ’p
B I |[U ~|abe x, x* | A = == | I=s o -
Paste = o SIS e Styles | Editing
, A-¥-A-~hma~ | A o [[Eee & 8T 4 2
Clipboard = Font ~ Paragraph Nl Styles = ~
i |---Z------'1--'---<2--<-~--3~--:---4---.---5-~-|---6-~-|<~-7-~-L»---
|
[The result of a feasibility study
- Project Name : project
il The result of the technical feasibility study :
; The result of the marketing feasibility study:
'? The result of the environmental feasibility study:
= The result of the social feasibility study:
Project result:
2 Conclusion and final evaluation of the project
Page1of 1 48words [[¥ English (United States) (%% Accessibility: Good to go B B -—8+——+ 80%

H Type here to search =

Figure 5-11: Microsoft Word Document (Final Report of The Study)
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5.4 Case Study

To test the computer program, a case study was taken of the data of the
project to establish a private university in Karbala, as it is one of the
infrastructure and cultural elements of the country and because of its social
Importance to the governorate. The data was entered and a feasibility report
was obtained in a Word file (costs by Iragi Dinars) , as shown in the following

figures:

Form _en- (Frm1_en] X
g L8x

File  Previous studies

]
A

4 [ m
Mandata (&85 | Technical feasibiftystudy ‘ Marketing easiity study $2 | Finanial and economic feasibilty sty Study Result |
i L) #Q il

Project name | ‘

/

Projectlocation
Governarate ‘ Karbala ‘
ity ‘ Karbala ‘
Disrict ‘ / ‘
sub-district ‘ ‘

Beneficary Investor ‘
Implementing agency conractor company

Estimated total cost of the project
Fived capitalof the project m
The start-up capitalof the project 25000000
The capitalinvested for the project 7868594240
Project implementation period 18

Done o Nt 44 | |Bi E

Figure 5-12: Main Data of The Project
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Form?_en « [Technical feasibility study |

&
File  Previous studies
& ] W
Main data .ﬂl Techeical feasibiity study .’ Marketing feasibility study ‘_=‘ Financial and economic feasiblity study Study Resut I
— "Q I|I|||
Technical feasibility study
Internal planning of the project Technical skills needed
workers during implementation 80
Projectland area { 5673m3 ‘ Labor during operation [ pe

Structural system [ Steel Structure and Bricks J 2
Avalabity ofnfrastructure P e 15
Electricity Number of workers z
Water Materials to be provided | all available

| avalable | The resutofthe technicalfeashilty stucy

roads The building is designed according to the required design

standards, urban planning standards are adhered to, and

environmental and technical precautions are taken for that
Done ° Next # | Close a

project is technically feasible,

Figure 5-13: Technical Details of Project

Form!1_en - [Marketing feasibility study)
L

File  Previous studies

i A (=]
| Maindata S5 | Technical feasibity study A Marketing feasiilty study $=5=. | Financal and economic feasiilty study Study Result l
: ] R =Q il

Marketing feasibility study

- The result of the environmental feasibility stu
Product Description ’ University Buiding ‘ b
5 All environmental precautions were taken to preserve
Price Levels /
the environment adjacent to the project during the
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As shown in figure above (5-16) the value of ROI was 10.4 % and it is

considered as acceptable rate and payback period was 7.5 years which is less

than 50 years.

As a result of the previous steps of the program the following window

will appear showing the full report of the feasibility study including all types

of it.
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The result of the environmental feasibility study: All environmental precautions
were taken to preserve the environment adjacent to the project during the
implementation phase and not to affect the environment during operation, as it is
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opportunities and supporting the educational and cultural sector, as it is socially
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The result of the marketing feasibility study: The project is considered feasible
- from a marketing point of view as it supports the education sector in the country

The result of the environmental feasibility study: All environmental precautions
were taken to preserve the environment adjacent to the project during the
implementation phase and not to affect the environment during operation, as it is
considered feasible from an environmental point of view.

© The result of the social feasibility study: The project contributes to creating job
opportunities and supporting the educational and cultural sector, as it is socially
feasible

Project result: The project is economically viable
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P to recover the capital in an appropriate period through the acceptable rate of
return on investment and payback period.c
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Figure 5-187: Final Report (Continued)
5.5 Assessment of Computer Program

The computer program has been evaluated by using two methods:

5.5.1 Direct Application Method

The evaluation was done through the direct application of the computer
program by the elected user, where the program was run, data was entered for
the project and the final report of the project was obtained.
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5.5.2 Evaluation Questionnaire Method

For the purpose of evaluating the computer program in a more
comprehensive manner and for the purpose of obtaining the largest possible
number of observations about its use, the evaluation questionnaire method

was adopted. Table (5-1) tabulates the answers that were obtained.

5.5.2.1 Analyze and Discuss the Results of the Evaluation Questionnaire

After the results of the evaluation questionnaire (Appendix 2) were
collected and analyzed, the following observations emerged:

1. The percentage of (35%) of the sample members indicated the
possibility of dealing with the program in an excellent manner, while (50%)
of the sample members indicated that the possibility of dealing with the
program well and (15%) in an average way.

2. 75% of the sample members agreed on the ease of data entry, while
25% of the users had difficulty using it for them.

3. (70%) of the sample members indicated that the program is
progressing to achieve the purpose for which it was prepared in calculating
the feasibility of projects, while (30%) indicated that the program needs to
increase the information entered to achieve the full purpose.

4. With regard to whether it was possible to develop the program to
include other goals, (60%) of the sample members agreed that the priority of
developing the program, and (40%) of the sample members indicated that
there is no possibility of further development.

5. There were no suggestions for program development.
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Table 5-1: Evaluation questionnaire of computer program

No.  Question % | Answer
) o ) 35  Excellent
What is the possibility of using and
1. ) ) 50 | Good
dealing with the computer program?
15  Medium
) How easy is it to enter data into the 75 @ Easy
"~ program? 25  Difficult
3 Does the program achieve its goal in 70  Achieve its objectives
' calculating the feasibility of projects? 30 = Not achieve (need more data)
A To what extent can the program be 60 | Can be developed
' developed to include other objectives? = 40 = Not possible
suggestions  for  developing the )
5. /  No suggestions

computer program (if any)
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Chapter Six

6.1 Introduction

This study attempted to address the issue of feasibility studies and
project evaluation, which is among the carefully studied problems by the
researcher, by highlighting the scientific and practical methods on which the
feasibility studies are based, the latter related to the optimal use of resources
and their efficient allocation. This has been problematic search in the lack of
a reliable, model integrated feasibility study steps.

The study required addressing this problem across the four chapters

using the method and tools referred to in the introduction.

6.2 Conclusions

This study resulted in a set of results, whether from theoretical or
applied studies, as follows a summary of these results:

1. It was found to the researcher through the field survey and personal
interviews of the departments concerned with infrastructure projects that
feasibility studies are sometimes overlooked in infrastructure projects in Iraqg.
There is abuse in use as it is ignored misuse of feasibility studies leads to cost
and time overruns, environmental impact.

In the event that there is a feasibility study prepared for the project, it
will be preliminary only, without addressing the detailed studies.

2. The most prominent obstacles to the feasibility study for
infrastructure projects were the lack of information and the lack of
information available to the departments concerned with the establishment of
these projects by 90% and the high costs of the study by 73%.

3. Through the field study, it was found that the most important

technical study with a relative importance index of 94%
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4. Through a field survey and a questionnaire, the efficiency of the
proposed administrative system was deduced in terms of the importance of
the proposed steps in it for all types of feasibility study.

5. A computer program was proposed and designed to cover somewhat
the most important project information ,it was concluded that it is effective in

preparing the feasibility report for the project.

6.3 Recommendations

In the light of the results of the study, some suggestions and
recommendations can be presented that would improve feasibility studies and
their development, as well as , enhancing the appropriate environment for the
establishment and growth of infrastructure projects, as follows:

1. Paying attention to the subject of the feasibility study, especially for
infrastructure projects, as they are giant projects that require a thorough study
before their establishment and the necessity of conducting detailed studies for
them, since in such projects it is not sufficient to conduct a preliminary study
of the project, but rather extensive detailed studies.

2. Work on developing a project evaluation and selection system by
raising the efficiency of evaluation and selection methods and improving
information systems associated with it and interest in providing expertise and
specialists in this field.

3. The presence of supporting studies (marketing research), exploratory
studies enhances and raises the level of studies feasibility and allows investors
to make the right decision.

4. Encouraging the establishment of specialized institutions and offices

in the field of collecting information about institutions.
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5. The necessity of establishing gatherings and research centers
specialized in evaluating investment projects, comprising a number of
specialists in various fields (legal, environmental, technical, marketing, and

financial).

6.4 Proposition for Future Studies

1. Study the impact of using the feasibility study on the performance of
infrastructure projects.

2. Study the impact of the environmental feasibility study for
infrastructure projects on the environment surrounding the project.

3. Studying the importance of conducting social feasibility studies in
planning and implementing infrastructure projects.

4. Evaluating investment projects - a comparative study between the

public sector and the private sector.
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