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THE IDENTIFICATION OF THE CAUSES THAT HAVE CONTRIBUTED
TO THE DELAY IN CONSTRUCTION PROJECTS IN THE IRAQI CITY
OF MOSUL

ABSTRACT

The purpose of the study is to identify the main factors that have contributed to the
long delays in construction projects in Mosul, Iraq. The study also aims to raise
awareness of the risks that cause project delays among all stakeholders involved in
the project, including the contractor, owner, and consultant. The primary motivation
for this study is the increased delay in the completion of construction projects in
Mosul over the past few years, particularly after the war against I1SIS, which saw the
destruction of many government buildings as well as bridges, roads, and other
infrastructure. When reconstruction began, it was observed that most construction
projects were delayed, resulting in a negative impact on the success of these projects,
such as time overruns and increased cost estimates. The field survey is used for
projects that are still going on and for projects that have already been completed,
with the assistance of the opinions of participants in the field survey via an electronic
questionnaire, in order to gather genuine responses and diverse perspectives on the
causes. The analysis and classification of the most significant causes of delay are
carried out using the relative importance index (RII), which is based on the
frequency with which they occur from the perspective of those who responded to the
questionnaire. This study employs a combined quantitative and qualitative research
strategy, with a case study being utilized to obtain qualitative data and a field survey
using an electronic questionnaire to acquire quantitative data. And then analyze the
data and extract the results by providing general information about the people who
took part in the field survey or questionnaire, while also revealing the factors that
cause delays in construction projects in Mosul, ranked by the frequency with which
they occur and the importance with which they occur. Finally, a summary of the
study completed is provided, as well as ideas and recommendations for preventing or
reducing the reasons that cause delays in construction projects.

Keywords: Causes of delays; Effects of delays; Scheduling; Time overrun;
Construction Management; Construction project; Construction delay; Delay
analysis; Questionnaire.
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IRAK'IN MUSUL SEHRI INSAAT PROJELERINDEKI GECIKMEYE
KATKI SAGLAYAN NEDENLERIN BELIRLENMESIi

OZET

Calismanin amaci, Irak'in Musul kentindeki ingaat projelerinde uzun siire
gecikmelere neden olan ana faktorleri belirlemektir. Calisma ayni zamanda
miiteahhit, mal sahibi ve danisman da dahil olmak {izere projeye dahil olan tiim
paydaslar arasinda proje gecikmelerine neden olan riskler konusunda farkindalik
yaratmayl amaclamaktadir. Bu c¢alismanin temel motivasyonu, son birka¢ yilda
Musul'daki ingaat projelerinin tamamlanmasindaki artan gecikmedir 6zellikle bir¢ok
hiikiimet binasinin yani sira kopriilerin, yollarin ve diger altyapinin yikimina sahne
olan ISID'e kars1 savastan sonra. Yeniden yapilanma basladiginda, ¢ogu insaat
projesinin ertelendigi, bunun da zaman asimlar1 ve artan maliyet tahminleri gibi bu
projelerin basarisini olumsuz etkiledigi gozlendi. Saha arastirmasi, halen devam eden
projeler ve daha oOnce tamamlanmis projeler i¢in, saha anketine katilanlarin
goriislerinin elektronik bir anket aracilifiyla, gercek yanitlar ve nedenler hakkinda
farkli bakis agilar1 toplamak i¢in kullanilir. Gecikmenin en 6nemli nedenlerinin
analizi ve siiflandirilmasi goreceli 6nem indeksi kullanilarak yapilir, ankete cevap
verenlerin bakis agisindan ortaya ¢ikma sikligina dayalidir. Bu ¢alisma, birlesik bir
nicel ve nitel aragtirma stratejisi kullanir, nitel veri elde etmek i¢in bir vaka ¢aligmasi
ve nicel veri elde etmek icin elektronik bir anket kullanan bir saha arastirmasi ile.
Ardindan, saha arastirmasi veya ankete katilan kisiler hakkinda genel bilgi vererek
verileri analiz edilir ve sonuclar1 ¢ikartilir, ayn1 zamanda Musul'daki insaat
projelerinde gecikmelere neden olan faktorleri ortaya koyarak, bunlarin olusma
sikligina ve meydana geldigi 6neme gore siralanmistir. Son olarak, tamamlanan
caligmanin bir Ozetinin yani sira ingaat projelerinde gecikmelere neden olan
nedenlerin 6nlenmesi veya azaltilmasina yonelik fikir ve oneriler saglanmaktadir

Anahtar Kelime: Gecikme Nedenleri; Gecikmelerin Etkileri; Zamanlama; Zaman
Asimi; Insaat Yonetimi,; Insaat Projesi; Insaat Gecikmesi; Gecikme Analizi; Anket.
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1. INTRODUCTION

1.1 Background of the Study

The construction industry in lIraq is a very important sector of economic growth
because it is one of the developing countries (Rezaei and Jalal, 2018). Where the
construction sector is the tool that achieves the community goals in the development
of rural and urban areas (Khan, 2018). Delays in construction affect the entire
economy (Mohammed and Jasim, 2017). In the recent period in the city of Mosul,
delays occur in almost every construction project and their impact on the project is
very significant, so it is necessary to detect the reasons for the delay in order to avoid

or reduce delays in construction.

Many of the future construction projects completed and under way in Mosul have
many problems, such as delays in the delivery time of the project and in Iraq in
general, a project is rarely found that does not suffer from delays (Al Hadithi, 2018).
Among the projects that have suffered delays or been completely abandoned, such as
the reconstruction of bridges, hospitals and roads damaged by the war, and the
resumption of construction in residential complexes such as the Diwan Residential
Compound and the Ain Al Iraq city. The level of delay effects in construction
projects varies from one project to another, ranging from days to years, so delivery of
the project in the specified time was an indication of the efficiency and success of the
project (Shebob, Dawood and Xu, 2011; Tafazzoli and Shrestha, 2017).

Many unexpected variables and factors can occur during the implementation of
construction projects due to various factors such as site conditions and the
performance of project parties, which are likely to result in time overruns and project
costs, so all parties involved in the project must be informed for damage to delays to

recover time and costs (Mohammed and Jafar, 2011).

Under field conditions, activities and tasks in the course of implementation cannot be
completed in the required time due to the large number of events and other

unforeseen factors that lead to delays, so the work of the schedule of the construction



project has an important role to play in the success and efficiency of the project
(Tafazzoli and Shrestha, 2017)

The estimators in scheduling the project can save a substantial time to complete the
activity and also save the time required to finish the project leads to encouraging the
team to prevent wasting time despite the deterrent circumstances that are taken into

account.

In view of the many consequences of delays in construction projects in Mosul, this
study was conducted to provide results to all parties involved in the project in

minimizing delays in construction as much as possible.

1.2 Problem Statement

Delayed projects are a severe and expensive issue for all parties engaged in building
projects, from project owners to subcontractors and everyone in between. Owners are
likely to suffer a financial loss as a result of the loss of potential income from the
usage of the project as well as additional administrative costs associated with
maintaining and overseeing the contracts. The contractor also suffers losses in
overhead and profit as a result of the rise in pricing as the project progresses, and as a
result, he is forced to reduce his available capital. Construction delays, as Sweis et al.
(2007) points out, are often responsible for the conversion of lucrative projects into
losses. As a result, it is important to identify the variables that contribute to the delay

of building projects.

The city of Mosul recently after its liberation from the war in 2017 witnessed many
construction projects and building reconstruction projects because it is a considered a
disaster city, major projects have been set up by both private and public sectors,
including housing projects, hospitals, roads, educational institutions and other
facilities. Where it suffered from a major problem is delay in completing the
construction project from the completion time agreed between the parties to the

project.

The researcher also revealed that the problem of delays in construction projects in
Mosul was suffered by many years where the excitement was very negative to the
relationship between the contractor and the owner and also pay the additional fees to

complete the project and suffer heavy losses due to delays in construction projects.



Al Hadithi (2018) mentioned in his study on delays in construction projects in Iraq,
many construction projects were abandoned permanently or temporarily between
2003 and 2014 due to political crisis of the country and led to an escalation of
disputes between the parties to the project and eventually the litigation was used as a

last resort to resolve or settle disputes.

1.3 Research Aims and Objectives

The basic step when delays occur in construction projects is to verify the events

contributing to the delay. Therefore, the researcher targeted the following objectives:

1. Provide a comprehensive overview according to a literature survey of
previous research that identifies the causes of delays in construction projects
around the world.

2. Determining the possible reasons for the delay in private and public
construction projects in the city of Mosul by conducting a survey
questionnaire.

3. Analysis of the reasons by taking the perceptions of the three main parties,
which are the owners, contractors and consultants.

4. Determine the relative importance of all potential delays and provide tables
and lists arranged from the first ten reasons for delay according to the

opinions of the main parties participating in the field survey.

The results of the study will provide a lot of benefits for private and public
construction projects in the city of Mosul by reducing the delay for specialists to
realize the reasons that lead to the delay and taking the necessary measures to avoid

exceeding the schedule of construction projects.

1.4 Scope of The Study

The research will be limited to the implemented construction projects that have been
delayed in the city of Mosul, Iraq, and the study will focus on the parties involved in
the implementation of the projects from contractors, consultants, owners and workers
in the city of Mosul because of its proximity to the researcher, which facilitates the

distribution and retrieval of questionnaires.



The main reasons for selecting Mosul as a case study are the construction and
consulting firm’s accessibility, familiarity with the country’s culture and ethnicity,
ease of collection of data, familiarity with the construction industry’s operating
system, and the desire to produce a high-quality study that will aid in addressing the

issue of delay factors in Mosul’s construction industries.

Within the limits of the study, previous sources and research on the causes for
delaying construction projects were reviewed, then understood the concept of delay
and explained the types of delay, as well as the main reasons for delays in projects
around the world, which made the study more useful and based on the results and
conclusions obtained recommendations were made for future studies. When looking
for information in the literature, various keywords were selected, including
construction delay, schedule delays, delay in project delivery, the impact of delay,

delay mitigation measures, and construction projects in Irag, among others.



2. LITERATURE REVIEW

2.1 Introduction

In this part of the chapter the literature review on construction project management,
its characteristics, objectives, quality, and life cycle are explained. It also includes
the concept, types and causes for delays in building projects in various countries of
the world and its effects on the time of completion of the project.

Where local construction projects in Iraq suffer from delays in implementation that
lead to not completing the project on time. To minimize or avoid delays, the actual
reasons for it must be identified.

2.2 Effective Project Management

2.2.1 The definition of project
A project is an individual or cooperative project that is carefully planned to achieve a
particular goal (Al-turfi, 2017).

According to project management institute a project is defined as the time it takes to
produce a unique service or product (Heagney, 2012; PMI, 2017) .

The project is also defined as a series of unique, complex and related activities with a
single objective or purpose that must be completed at a specified time, within
budgetary limits and according to specifications (Wysocki and McGary, 2003).

The project in the ICOM model is the process of converting different types of inputs
into specific outputs within a set of constraints using a different scope to complete

and terminate the project, as shown in figure 2.1 (Busneina, 2018).



Constraints:
*Financial
*Legal

*Ethical
*Environmental
*Logic
*Activation

*Time

*Quality

*Indirect effects

Input: —, Project — Output:

Want/need satisfied need

1 F
L

Mechanisms:
*people

*knowledge & expertise
scapital

*tools & techniques
*technology

Figure 2.1: The Project in The ICOM Model

Source: (Busneina, 2018).

The project consists of a set of interrelated and restricted business activities, a budget
and a schedule for the delivery of the capital assets required to achieve the strategic

objectives of the company (Fleming, 2009).

2.2.2 The definition of project management

Project management is the administrative process of applying skills, tools, and
techniques to all project activities to complete the project and achieve it by
completing management processes (initiation, planning, implementation, monitoring,

control and closure) (Heagney, 2012).

Project management is also defining with a set of acceptable management-based
methods used to plan and control work activities to reach the desired final on time
within the budget and in accordance with specifications (Wysocki and McGary,
2003).
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Figure 2.2: Over View Of Project Management
Source: (Wysocki And Mcgary, 2003).

Figure 2.2 Shows that project management controls the main elements according to
the availability of information that achieves the project objectives most effectively.
Means the use of resources in a particular activity within the constraints of time, cost,
performance and good relations between the parties to the project.(Wiley, 2003;
Najmi, 2011).

There are many definitions of project management, but the Knowledge Body for
Project Management defined it as applying knowledge, skills, tools and techniques to
project activities to provide for the needs and expectations of project owners (Najmi,
2011).

2.2.3 Characteristics of the project
Each project differs in terms of the diversity of activities in each company or

organization, where the characteristics of the project can be expressed as follows:

2.2.3.1 Objectives

Objectives are the main characteristics of the project. Each project starts based on
project objectives that include time, budget, quantity and quality (Wysocki and
McGary, 2003).

Also, attention must be paid to these objectives by the management, because poor

interest will lead the project to failure (Busneina, 2018). All project tasks are



implementation during the building phase to achieve the objectives required at the
end of the project.

2.2.3.2 Purpose
The constant purpose of the project is to carry out all project tasks or activities within
the main objectives of the project (Busneina, 2018).

2.2.3.3 Life cycle
It is known as the project path and also the period during which project activities in
each phase have moved to the closure of the project. The end of the project, whether

successful or unsuccessful is closed (Watt, 2010).

Project life cycle procedures are transitional at the beginning and end of the project
where the definition of project life cycle can be used to link the project to the

ongoing operations of the implementing company (Square, 2000).

2.2.3.4 Complexity

Complexity requires many interrelated tasks as well as people with different
experiences and responsibilities to coordinate precision and control time, cost and
performance (Stare, 2019). The project manager must have a clear view of this
complexity at each stage of the project for conflict and crisis prevention (Busneina,
2018).

2.2.3.5 Uniqueness
Factors can vary from project to project because of their uniqueness (Wiley, 2003).

There are no very similar construction projects.

Projects produce unique products, services or outcomes, so they are unlikely to be
replicated in the same way as the same participants, there is flexibility in dealing
with reality because there are so many exceptions (Busneina, 2018; Stare, 2019).

2.2.3.6 Conflict

Project managers live in a more contradictory environment than other managers.
Inter-departmental projects compete for resources and individuals, and individuals
have different goals and priorities. Competition can also be seen through conflicts of
interest to project stakeholders (client, enterprise, project team and public) (Stare,
2019).



2.2.3.7 Riskiness

There is a risk that the team will be surprised by many problems during the phases of
the project, such as (difficulties in implementation, change and weather
requirements, and influential individuals). All of this could lead to delays in projects
(Stare, 2019).

2.2.4 The main goals of the project

The main project objectives are to achieve the outline required at the end of each
project in three axes: cost, time, and performance (Meredith and Mantel, 2009;
Kusakci, Ayvaz and Bejtagic, 2017). As shown in Figure 2-3, the functions of the
project are related to each other and differ in each project and according to a specific
time for the project. As Roumeissa, Karima and Souad (2018) points out, that time is
a proxy for project performance, and together with other cost and quality factors, it

represents the project's roadmap, since it has an effect on its success.

Performance

Required performance

4 Target

/ Cost

Budget limit

Due date

Time
(“schedule”)

Figure 2.3: Direct Project Goals
Source: (Meredith And Mantel, 2009).

In order to achieve satisfactory achievement at the end of the construction project,
the project sets out very clearly the objectives planned in the initial phase, which is
the most important section of project management (Muhammad, 2020).

The objectives of project management are to create an organization that works as a
team within the estimated budget and time specified.



The team works in the requirements of high quality and satisfactory to all parties to
the project as contractor, consultant and employer. (Zerin and Joy, 2020).

» Time
Complete the project in time is a key criterion for successful project
management.
One of the main objectives of a construction project is to identify delays
because they can threaten the project. Any delay can be avoided only when
there are reasons for it (Pawar and Attarde, 2015).

» Cost
The costing of the construction project is carried out once and in predefined
in the project. Effective project management requires a good understanding of
the techniques in preparing the project budget and controlling the costs,
because managing the cost of a poor project is one way to derail the project
(PMI, 2017).

» Performance
The objective of the work performance at the project implementation stages is
to conform to the required specifications for acceptance of the final work.
Quality-specific work performance measures are defined at the start of the

project as part of the project management plan (PMI, 2017).

During the implementation of a project, there must be a relationship between the
objectives of the project with each other (time, cost and performance). For example,
if the time frame for the completion of the project is reduced, additional costs will be
required and the budget for the completion of the project will be increased. If there is
no possibility to increase the budget, the project is likely to be underperformed and in
poor quality. (PMI, 2017; Busneina, 2018).

2.2.5 Project Life Cycle
According to institute of project management the life cycle of a project is the
sequential or overlapping phases through which the project passes from inception to
completion (PMlI, 2017).

The most common stages of the project are four stages in project life cycle. As in

some articles and books, there are more than four stages.

In this research, we will mention four phases in the life of a construction project:
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1. Project Start-Up
The first phase of project life cycle is to clarify the main idea of the project.
Determining the purpose of the project and to assess its expected usefulness
in terms of carefully studying the feasibility of the project
and also determining the scope of the project in conjunction with budget.
Moreover, a project manager must be appointed at this stage (Watt, 2010;
Stare, 2019).

2. Project Planning and Organization
The phase by which the project manager, the task team and the engineers,
plan the steps that are needed to determine the project's tasks for establishing
a work line that includes activities, schedule, costs, equipment and resources,
and the organization of the project through relationships and responsibilities.
This phase is considered important for determining and ways to deal with
problems faced by the project in its implementation phase in order to reduce
the incidence of the problem, causing delays in project delivery (Watt, 2010;
Stare, 2019).

3. Work or Implementation of the Project
The most important phase in the project life cycle is the implementation of
the tasks and activities agreed upon at the planning stage and proceeding
according to the work plan and schedule.
In order for this stage to be more successful, work must be constantly
monitored to avoid delays during implementation, so the project must be
restored to the original workflow when it departs from the project schedule
(Watt, 2010; Stare, 2019).

4. Project Closure or Termination
The final phase of project life cycle is the completion phase. Project closed
involves termination of contracts, dissolution of project team and release of
resources. Project manager finishes documentation, writes the final project
report and delivers it to all stakeholders (Watt, 2010; Stare, 2019).

2.2.6 Factors affecting construction project implementation
Where the researcher took Busneina (2018) the external and internal factors affecting
the project that directly support the implementation of the project and are also a

reason for delaying the completion of the project. Factors include:

11



1. External factors: outside the control of the project.

External Factors

Political factors ~ Economic factors Social factors Geographical factors

Figure 2.4: External Factors Affecting Construction Project

Source: (Busneina, 2018).

Political factors such as wars, battles and security disturbances. Economic factors
such as increased debts. Social factors such as race and religion. Geographical

factors such as climatic conditions and rainfall.

2. Internal factors: factors caused by the executing company from within the

project
Internal Factors
| | : | 1
Organizational Human . .
factors factors Technology factors financial factors

Figure 2.5: Internal Factors Affecting Construction Project

Source: (Busneina, 2018).

Organizational factors such as management, leadership and performance. Human
factors such as work experience and skills. Technology factors used in the project

such as equipment. Financial factors as resources for financing the project.

2.2.7 Types of construction projects
The construction project involves all the work and materials necessary for the
construction and preparation of the final structure, including construction work,

electrical work, mechanical work and other necessary work to complete the project.

According to Elbeltagi (2009) in his lecture notes on construction project
management at Mansoura University in Egypt, there are main types of construction

projects including:
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1.

4.

Residential Housing Construction

One of the most common sections, as it is known, includes houses and
apartments, either as building, redesigning or repairing the structure.
Developers in this area are often responsible for its effective and successful
construction management. Usually, residential housing is implemented by
architects and civil engineers in cooperation with contractors and the party
that funds it to implement all works and activities related to the project. The
housing market is influenced by the country economic conditions, so high
demand results in a large number of investments in residential buildings. The
real estate market is a competitive market with high risks and huge gains
(Elbeltagi, 2009).

Institutional and Commercial Building Construction

Construction of all buildings that are used for commercial purposes.
Commercial and institutional construction includes many different types of
projects, such as the construction of hospitals, health clinics, sports facilities,
warehouses, large shopping centers, schools, universities, office skyscrapers
and hotels. Specialized architects are often involved in designing this type of
building in conjunction with the relevant contractors. Because of the high
construction costs and the many complications of construction in this type of
building, which take a long time to implement and terminate, there is little
market access and few competitors compared to housing construction.
Specialized Industrial Construction

A special type of building that requires a high level of specialization, skill
and technological complexity in structure planning in terms of design and
construction.

These large projects include steel plants, nuclear processing plants, oil
refineries and chemical processing plants, as well as specialized industrial
construction projects that require substantial capital.

This type is considered as a huge project for industrial or profitable
companies, as it is closely related to the economic situation, so you need to
take the right decision that leads to the completion of the construction, the
completion of the project in the correct manner and the long-term Forecasting
during the work duration.

Infrastructure and Heavy Construction
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These include highways, streets, bridges, tunnels, dams, sewage systems, and
pipelines. Usually, these projects are publicly owned and are financed from
taxes or bonds. Infrastructure and heavy construction projects require a
variety of skills and the intensity of workers and engineers with experience

and high specialization.

2.3 Delays in Construction Projects

Delays are one of the most common problems facing construction companies at the
present time. They can cause many negative effects, such as increased costs, disputes
between the owner and the contractor, and loss of revenue. Construction delays are
generally excessive the timely completion of the construction project is profitable for

all parties involved in the project (Alghrairi, 2017).

Delays in most construction projects in Irag occur at the planning stage and during
the implementation phase. The review of the literature is based on factors that

negatively affect the construction project completion schedule in different countries.

2.3.1 The concept of delay

Delay can be defined as time overrun and slowdown of work contrary to what was
agreed in the contract to deliver the project where the word delay means that the
project is not stopped altogether (Al-taie, 2018). In addition, the delay can be known
as the time deviations that occur in the activities in the work schedule within the
project (Ercan, 2019).

Delays in construction projects can be described as the time difference in the real
date of completion of the project referred to in the contract (Falgi, 2004; Busneina,
2018). According to Dinakar (2014) delay in the construction project could be
defined as exceeding the completion time of the project compared to the schedule
established at the planning phase (Dinakar, 2014). And according to study Bekr
(2015) The time during which part of the construction project work was extended
due to unforeseen circumstances delayed the completion of the project (Bekr, 2015).
It is also known as the timing difference between the project completion date and the

actual date agreed upon between the concerned (Al-hadithi, 2020).
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2.3.2 Types of delays

In the literature it could founda variety of issues related to construction delays in
previous studies, The researcher Baha (2020) divided the delays into four main
sections critical or none-critical, excusable, or none-excusable, Compensable or
none-compensable and concurrent or none-concurrent. These mentioned delays are

presented in figure 2.6

Delays

Justified delays Critical Delays Compensable delays  Synchronous delays

Figure 2.6: Type of Delays in The Construction Project
Source: (Baha, 2020).

2.3.2.1 Justified delays

According to the study which was done by Sumaiyya and Khare (2016) recalls that a
justified delay is an activity outside the control of the contractor and is unexpected to
get, such delays being called "acts of God" (Alaghbari et al., 2007) , no particular
party is liable. An example is a flood, a fire, or a change in construction (Baha,
2020).

Unjustified delays are caused by the contractor or suppliers of materials without
reason from the owner (Alaghbari et al., 2007; Hamzah et al., 2011). The customer is
entitled to compensation either lost time through expediting work or money
compensation (Sumaiyya and Khare, 2016). Therefore, unjustified delays result in
the contractor not being given money or overtime. An example of this is faulty
manufacturing for the contractor or delayed performance of either suppliers or
contractors (Baha, 2020).

2.3.2.2 Critical delays
Delays resulting in the extension of the completion date of the construction project,
which includes a deviation from the project route, which is known as critical and also

affects subsequent activities.
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Non-critical delays can be described as delays that do not extend the project's
completion date, i.e., the contractor is not entitled to extend the time but can recover

the money due to additional delay costs (Jafar, 2010).

Also, according to Baha (2020) that the activities that directly affect the project
completion date are called critical delays, and the activities that do not affect the
project completion or closing date are non-critical delays such as schedule of the
contractor, project limitations as money and classification of stages according to

contracts.

In general, the overall schedule of the project must has a decisive impact unless the
other effects of the noncritical activity become critical later, so methods related to the
critical path of scheduling must be used and these delays avoided (Jafar, 2010).

2.3.2.3 Compensable delays

Compensable delays caused by the owner or his agents (Alaghbari et al., 2007;
Tumi, Omran and Pakir, 2009). The most common example is insufficient delivery
of maps and specifications from the architect. The contractor is also entitled to
additional time or funds (Sumaiyya and Khare, 2016). Resulting in an extension of

schedule and loss money for the owner.

According to Tumi et al (2009), non-compensable delays are also caused by
accidents or other parties beyond the control of both the owner and the contractor, for
example, fires, weather, or political actions by the government in this case, the
contractor is usually entitled to extend the time, but without damage to all parties.

This kind of delay is like a justified delay.

2.3.2.4 Synchronous delays

The word synchronous means that it occurs in the same period of time (Baha, 2020).
And in the construction synchronous delays are the situation that makes more than
one factor at the same time or at overlapping periods in the schedule to delay the
project (Alaghbari et al., 2007).

Also, according to a study to Sumaiyya and Khare (2016) that Synchronous delays
occur when the same delays or problems that affect the critical activity of the project

are repeatedly.
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In general, the conditions for synchronous delays are occurring in the same time
period and it has the ability to change the total project duration independently (Baha,
2020).

2.3.3 Causes of delays

There are many different causes that affect the date of completion of the construction
project. The causes Different from one study to another depending on the location
and nature of the project. The main factors that expose the project to delays need to
be understood because it helps to identify problems encountered by the project
during the planning or implementation process. In table 2.1, the researcher was able
to obtain previous studies identifying reasons for delays in the completion time of

construction projects in various countries around the world.

Table 2.1: Causes for Delays in Different Countries

The Authors Country Causes of Delays

- Changes made by the owner during
construction

- Delay in payments

- Ineffective planning and scheduling by the
Saudi Arabia | contractor

- Poor site management and supervision by the
contractor

- Difficulties with financing by the contractor
and labor shortage.

- Public interruptions

- Site conditions

Korea - Poor construction site

- Poor planning and scheduling

- Design mistakes

- Financial difficulties of the contractor

- Poor planning and scheduling by the
contractor

- Change orders by the owner

- Lack of skilled manpower

- Lack of equipment and machines

- The unique culture of the people

- High Architectural Designs

Dubai - High quality requirements

- Shortage of workers

- International construction teams

- Funding by the contractor during the
implementation phases

- Delay by the owner to pay the contractor
- Design changes during building

(Assaf and Al-
Hejji, 2006)

(Acharya, Im
and Lee, 2006)

(Sweis et al.,

2007) Jordan

(Ren, Atout and
Jones, 2008)

(Abd El-Razek,
Bassioni and Egypt
Mobarak, 2008)
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Table 2.1: Causes for Delays in Different Countries (Cont.)

(Tumi, Omran and
Pakir, 2009)

Libya

- The planning is incorrect

- lack of effective communication

- Design errors

- Slow decision-making and narrow
financial issues

- Shortage of materials

(Fugar and
Agyakwah-Baah,
2010)

Ghana

- Poor site management and professional
management

- Fluctuation in the price of building
materials

- Lack of materials

- Reducing project completion time by the
contractor

- Late honoring certificates

- Poor supervision

- Difficulty obtaining bank credit

- Reducing project costs and complexity

(Haseeb et al.,
2011)

Pakistan

- Delay in payments to the supplier and
subcontractor

- Poor site management

- Natural disasters

- Unexpected site conditions

- Quality and shortage of materials

- Delays caused by subcontractors,

- Changes in graphics

- Inappropriate equipment and outdated
technology

(Perera and
Halwatura, 2012)

Sri Lanka

- Bad weather conditions

- Financial difficulties on the part of the
contractor

- shortage of worker

- Rules of Road Authorities

- Delay in the contractors' work

(Kazaz, Ulubeyli
and Tuncbilekli,
2012)

Turkey

- Changes in design during construction
- Delaying payment to the concerned
authorities

- Poor cash flow

- Financial problems of the contractor

- Poor Worker productivity

(Hasan, A Suliman
and Al Malki,
2014)

Bahrain

- Lack of planning, worker and materials on
the part of a contractor

- Delay in making the decision for the
owner

- Owner financial problems

- Lack of experience consultants
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Table 2.1: Causes for Delays in Different Countries (Cont.)

(Othuman Mydin et
al., 2014)

Malaysia

- Weather conditions and poor site
conditions

- Poor management of the site by the
contractor with construction errors

- Lack of experience of the site consultant,
with not completing the required documents
- The financial problems of the contractor
and lack of coordination with other parties
- Contract modifications by the customer
- Delay in approval of major changes in
scope of work by the consultant

(Soliman, 2014)

Kuwait

- Delay in submitting documents by the
consultant

- Owner management is inappropriate

- Lack of experience for contractor staff

- Financial problems of the contractor and
the owner

- Inconsistency between the contractor and
the consultant

- Not planning before starting the project

(Mohamed, 2015)

Sudan

- Changes in prices of building materials

- Lack of materials

- Estimated schedule and cost is inaccurate
- Errors during implementation and design
changes

- Delay in payment to contractors

- Compensation and poor planning

(Shiri, 2015)

Zimbabwe

- Financial problems from the client

- Changes made by the customer

- Financial difficulties by the contractor

- Estimating wrong time with late payment

(Islam et al., 2015)

Bangladesh

- Little experience of construction manager
- Lack of owner financing

- Project site limitations

- Incorrect planning and scheduling

- Shortage of skilled workers and excessive
contractor workload

- Failure to provide adequate management
by both the contractor and the owner

- Contractor cash flow problem during
construction

- Building material prices escalate
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Table 2.1: Causes for Delays in Different Countries (Cont.)

(Emam, Farrell and
Abdelaal, 2015)

Qatar

- Delayed response from agencies

- Change in designs during implementation
- Poor planning and scheduling

- Ineffective control

- changes in project scope

(Erick et al., 2016)

Bia West

- Poor planning and scheduling by the
contractor

- Bad payment by the customer

- Low skills and experience of contractors
- Changes by the customer

(Sumaiyya and
Khare, 2016)

India

- Delay in payment to the contractor

- Poor project management and information
lag

- Compensation issues

- Design changes

- Worker strikes.

(Koshe and Jha,
2016)

Ethiopia

- Poor financing on the part of the contractor
- Increasing the price of building materials
- Poor planning and scheduling of the
project

- Delays in payments for completed work

- Lack of skilled professionals

- Lack of labor saving

- Low labor productivity

- Delay in the delivery of materials

- The workers are not qualified

- Survey and data collection are not eligible
to start the project

(Feyzbakhsh,
Telvari and Lork,
2017)

Iran

- Failure of the owner to pay the contractor
or advance payment for the work

- Delayed obtaining of necessary
permissions by the owner

- Uncertainty by the owner

- Weakness poor planning and supervision
by consulting engineers

(Al-taie, 2018)

Iraq

- Weakness of contractor administrative
staff

- Delays in approval of schemes, design
errors and inadequate details of schemes
- Corruption of the consultant and their
absence on the site

- Weak understanding with the staff
involved in the project

- Poor site management and lack of
equipment at the site
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Table 2.1: Causes for Delays in Different Countries (Cont.)

- Insufficient of previous studies
- Failure to provide a schedule for project

) activities
(Roumeissa, - Lack of planning experience in project
Karima and Souad, Algeria P gexp proJ
2018) management

- Decisions and organizational causes

- Poor risk management and human

resources management

- Poor project management and labor unrest

- Design changes

(Raut, Gohatre and India - The effect of weather conditions
Nistane, 2018) - Delay by contractors

- Compensation issues

- Delay in obtaining information

- Delay in payment

- Lack of experience of the staff

- Waste management is very poor

- Unrealistic contract term

(Bajjou and Chafi, Morocco | Re-work for reasons to construction errors

2018) - Delay in obtaining permits by government

agencies

- Poor planning and scheduling

- Lack of teamwork

- Failure to provide a skilled workforce

- Shortage of construction equipment

- Lack of material preparation

- Poor site management

- Weak contractor experience and lack of

skilled workers

- Changes made by the owner during

construction

- Delay in payment to contractors

- Unexpected weather condition

- Site accidents due to negligence

- Poor planning and schedule

- Government approvals

(Hayat, 2020) Pakistan

Previous studies show that delays in projects depend on the general situation of a
State or country such as the economy and security. Some reasons differ in the type
and nature of the project, such as road projects and Housing projects.

According to Baha (2020) study in his thesis recalled that developed countries with
an excellent economy and a high level of safety had fewer delays than developing

countries with economic difficulties.
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Most common and recurrent causes in most construction projects are summarized as
poor management of the site from the contractor; financial problems of the owner or
contractor; changes in execution by the owner; poor communication between project
parties; material price fluctuations; delays by the legal authorities and the highest
levels of the country; poor decision-making; delay in the work of subcontractors;
poor consulting and supervision and reduced project cost etc.

2.4 Effects of Delays in Construction Projects

The effect of the delay on the construction project is that the causes for the delay
were not effectively identified during the planning or implementation period (Ercan,
2019). Whereas one of the greatest reasons for the desire to identify the causes of
delays in construction projects is to avoid or minimize their effects on the project
(UCMAZBAS, 2016). The effect of the delay is different for all parties to the project.
According to the owner, the effect is to waste time and money because of the loss of
revenue, according to the contractor, causing delay paying the cost of equipment and
daily wages to the employees for the duration of the delay, according to the users, the

delay leads to not using the buildings and facilities on time as planned to her.

According to the study conducted in Libya by Kusakci et al. (2017) on the causes
and effects of delays in construction projects, the impacts were classified into five
factors including: Cost overruns, time overruns, disputes, total abandonment and

project neglect (Kusakei, Ayvaz and Bejtagic, 2017).

That impact of the delay on the projects could cause the construction of the
provocative relationship, the rejection of the project, its problem in the financial flow
and the general sense of fear around the project parties (Ahmed et al., 2000).

Khair et al. (2017) also mentioned in their article about the consequences of delays in
road construction projects in Sudan, such as the reduction of road quality, the
complete abandonment or cancellation of the project, and major physical cuts.

All these effects lead to additional costs or time, and the high costs associated with
delays in road construction cause the length of roads to decline and their annual
restoration (Khair et al., 2017).
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According to the study which was done by Raut et al. (2018) field investigations
were conducted to obtain the impact of delays on the construction of the project

namely cost overruns, disputes, negative social effects and additional work.

Through the previous studies related to the effect of delays identified by the
researchers, the most important effects of delays in construction projects can be
identified, which are as follows: (Erick et al., 2016)

Main effect in project adversarial relationship.
Time overruns.

Cost overruns.

Distrust.

Cash flow problems.

Arbitration.

Litigation.

© N o g K w D P

Complete abandonment
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3. FIELD SURVEY

3.1 Introduction

It is known that a delay in construction is when the project doesn't finish on time,
even though the contract says it should be done by a certain date. This part of the
study talks about how to find out why construction projects in Mosul are taking so
long to finish. As soon as we figure out what caused the delay, we can lessen the risk
of them happening again (Ghazali, 2017). The causes for the delays are depended by
the nature of the location in which the building projects are being conducted, as well
as the contract's provisions, which impose fines for delays that put the project at
danger. As a result, the purpose of this chapter is to clarify the strategies and
methodologies that will be used in the research sections. The data gathering

processes as well as the selected analytic methodologies are also presented in detail.

Conducting a study and field survey for construction projects that are currently in
progress and those that have been finished in Mosul provides the required
information to discover the causes for the delay. According to Alghrairi (2017)
study, the research strategy is the means by which the research goals are met, and
research methods are divided into two categories: qualitative and quantitative
research. Quantitative research describes by presenting the reasons or characteristics
provided by the responders and transforming the opinions of the responders and any
other variable into numbers and then graphs, whereas qualitative research describes
by presenting the reasons or characteristics from the results of previous studies
provided by the respondents (Shiri, 2015).

Quantitative research is used in the field survey to collect the realistic data and also
study the relationships between previous research results as a qualitative approach.
Thus, an understanding and perception is provided to specialists in the fields of
building and construction in Mosul regarding the reasons that affect the delay of

construction projects.
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The findings of the field study are expected to give practical information and
suggestions that will help the Mosul city construction sector grow. In this study, the

researcher used two sources to acquire field survey data:

Secondary sources include: Sources obtained by the researcher from the review of
literature and previous studies have included the identification of delay construction

project factors.

Priority sources: Field research, which provided the researcher with direct access to

construction project delay data.

3.2 The Goal of The Field Survey

To manage costs and offer resources within quality standards, develop adequate
plans for the project schedule before the building project is performed. It is also well
known that most construction projects fail owing to delays happening over the
project's life cycle, which impacts the project's operations, resulting in litigation and
conflicts (Niazai and Gidado, 2017; Haritha, 2018). As a result, project management
forecasting the risks associated with the causes of delay and making the appropriate
decisions during implementation guarantees that the construction project is
effectively finished and the effects of delays are minimized (Tawil et al., 2014;
Sheena and Remmiya, 2015; Alenezi, 2020; Carvalho et al., 2021; TAFESSE, 2021).
Furthermore, good planning prior to the start of construction is critical for preventing
delays (Multashi and Salgude, 2016; Sumaiyya and Khare, 2016; Ercan, 2019).

It is vital to notify the project participants (owner, contractor, and consultant) of the
variables that create project delays and risks so that safeguards may be taken to
guarantee that project activities go as planned and the project is finished on time and

on budget.

The purpose of the field survey is to assist the researcher in conducting a study to
discover and identify the primary and secondary causes of construction project
delays in Mosul. Thus, comprehensive data on the reasons for construction project
delays in Mosul city are provided, as well as ways to reduce delays by listing the
most common reasons in the study's findings, which benefits the economy of a large
and important segment in the field of building and construction, as well as assisting

project parties and decision makers in reducing delays in future construction projects.
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3.3 The Scope of The Field Survey

Because of recent construction activity after the city's rehabilitation following the
war, this research was confined to building and construction projects in Mosul.
Where the researcher visited prestigious projects in Mosul and learned about the
different types of public and private construction projects that are being
implemented, including projects that have already been completed, such as building
projects, government facilities, road projects, and reconstruction and sanitation

projects.

The primary aim of the field study is to attract members involved in construction
projects, such as project managers, contractors, consultants, and engineers from
various fields with different experiences, to obtain diverse perspectives on the
subject of delay, which the researcher considers to be the most important part of the
questionnaire through which the causes of delay in these construction projects are
identified. Due to security concerns and differences in working conditions across

cities, the remainder of Iraq cities were not included in the survey.

The researcher briefed on the construction projects in Mosul city, which are divided
into three groups: the first group, funded by the Iragi government and divided into
several sections such as residential complexes, road projects, bridges, hospitals,
government institutions, and infrastructure, the second group projects granted by
foreign countries and located in Mosul in the form of organizations such as American
UNDB, German GIZ and other countries in their role work mainly on the
reconstruction of Mosul city after the end of the war From ISIS in 2017, the third
group is a private projects carried out by engineering offices and companies such as

commercial construction and large shopping centers.

3.4 Methodology of Field Survey

In order to demonstrate the work associated with the second chapter literature
review, the researcher decided to follow the method of previous studies from various
sources (previous research, reports, scientific articles, doctoral and master's letters)
published and related on the subject of delays in building and construction projects.
The goal of the follows of past studies in discovering the causes of construction
project delays is to assist professionals comprehend all parts of the research on

schedule delays and how to combat or prevent them (Haritha, 2018). Previous studies
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contain a lot of discussions about delays in construction projects (Falgi, 2004;
UCMAZBAS, 2016). The main concern in field study is to give a wide knowledge of

building projects in Mosul, as well as pertinent acceptable standards.
Previous research is reviewed by: -

1. Determining sorts of delays in building and construction projects by
collecting sources.

2. ldentify data on the causes of project delays in different parts of the world.
3. Discussion the results of previous studies.

4. Delay factors from previous research are compiled into a final list that will be
used in this study.

Conduct a comprehensive review of the literature on the experiences of researchers
specializing in studying the causes of delays in construction projects, selecting the
contents of delays, assessing the most common causes, and analyzing the results by
listing the critical causes of construction delays and cost overruns, as well as the
effect of delays on construction projects, to avoid confusion in the research parts and
provide a comprehensive understanding of the study away from uncertainty.
Previous study has aided in the researcher's expansion of information about building
and construction projects. After this step, all of the causes for building project delays

were collated and compared to projects within Mosul city.

It was found through previous studies and research that the questionnaire was one of
the best ways to get data in the field surveying quickly and cheaply, as well as
improved data processing as a successful statistical analysis (Shebob, Dawood and
Xu, 2011). A questionnaire may be defined as a series of questions that represent a
certain notion in order to elicit information about that concept from respondents
(Raig, 2021). Thus, the questionnaire was used as a way of gathering the data
necessary in the field survey by asking questions regarding delays gleaned from
previous studies in order to adapt the causes affecting the timetable for construction

projects in Mosul.

A preliminary experimental questionnaire was made with the goals of the study in
mind. The questionnaire is a set of logical questions that are asked of participants
based on their practical and scientific point of view. And light of the different factors
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that cause construction projects to be delayed and the different conditions that the
country is exposed to, it was important to develop the questionnaire. Determining all
the reasons of delay in comparable underdeveloped nations with a situation in Mosul
and listed around 120 factors that cause delays in construction projects. Experts and
specialists in the field of building and construction have been interviewed about the
questionnaire, so that we can look at the data we have and see if we can apply it to
the situation in Mosul city. When we looked at the opinions of senior engineers who
have worked on construction projects in Mosul for more than 10 years, we got a lot
of positive feedback about the way the questionnaire was put together. The
researcher next summarized the questionnaire and analyzed causes associated with
delays that had been replicated in other studies and reformed, recognized comparable
causes and classified them under a single meaning, and also removed factors that had
no significant influence in this study. This is due to the simplicity with which the
questionnaire can be used and the survey can be conducted effectively, since too

many guestions might tire respondents and lead to inaccurate responses.

The result was a total of 40 hazardous variables causing delays and failing to meet

the requirements of Mosul city building and construction projects as shown below:

Table 3.1: Final Causes for The Delay Have Been Selected

No Delay Causes No Delay Causes

1 | Delay in laboratory tests 21 Short_age of equipment and
machinery

2 | Contractor’s financial problems 22 Inappropriate equipment and old
technology

3 | The owner’s financial problems 23 U.mque Cl.JIture of the_people and
high architectural designs

4 The fluctuation in the prices of 24 | slow decision-making process

building materials

Ineffective planning and

miscalculation of project time 25 | Difficulty getting bank credit

The owner is late in paying the

dues to the contractor 26 | Reduce project costs

7 Lac_k of commitment with the 27 | Unpredictable site conditions
project progress schedule

Site accidents due to the

8 | Poor management of the siter 28 . .
negligence of the safety engineer
9 Absence of the consultant from the 29 | natural disasters
workplace
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Table 3.1: Final Causes for The Delay Have Been Selected (Cont.)

No Delay Causes No Delay Causes

10 Lack of experience of the 30 | Bad weather
contractor

11 Lack of experience workers for the 31 Changes in the agreement and
project contract

12 Selling the contract to more than 32 | Cause by construction agencies
one contractor

13 | Terrorist acts 33 | Changes in project scope

14 | Road and street interruptions 34 | Delays in compensation cases

15 | Delays in the processing of 35 | Workers strike

building materials

16 | Poor coordination between project | 36 | Survey and data collection are

parties not eligible to start the project

17 | lack of teamwork 37 | Weak management staff

18 | Changes in Execution during 38 | Delays in approval of building
construction plans

19 | Errors in design during construction | 39 | Insufficient details in building

plans

20 | Skilled Worker shortage and low 40 | Government approvals

productivity

The final electronic questionnaire was then created using Google platform models in
both Arabic and English in order to disseminate the questionnaire in their official
language region of Arabic and to make it apparent to the participants how to answer
the questions quickly. After receiving clearance from the research supervisor, the
questionnaire was chosen as the approach for a field survey to gather and analyze the
most critical causes for building project delays in Mosul city. The electronic

questionnaire is attached to Appendix A.

The following are the stages used in the field survey to identifying the causes for the

delays in construction projects in Mosul city: -

The first stage: - The questionnaire is divided into two sections. The first section
comprises general questions for field survey participants by inquiring about the
respondent’s basic information, which includes four questions to ascertain the degree
of delay they faced and to ascertain the respondent's capacity to qualify him to
determine the cause of the delay. Table 3.1 includes the questionnaire participants

questions.
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Table 3.2: The Questionnaire Participants Questions

Questionnaire participants questions

Age

Scientific specialization

Scientific Degree

AW IN|PF

Years of Experience

The second section includes measuring the frequency of delays on a four-point Likert
scale (levels of delay occurrence) by asking respondents to answer closed questions
and indicating the level of occurrence of each of the reasons for delaying
construction projects in Mosul. which were identified from previous studies where a
total of 40 factors were a major cause and risk of delays in construction projects that
have a high impact and combine the owner, consultant, contractor, equipment,
designs, materials, and employment as well as external and internal factors of the

site.

Also included at the end of the questionnaire is an open question that allows
respondents to identify any additional reasons for the delay that were not previously
mentioned in the questionnaire form. This allows users of the questionnaire to state
the reason that he or she encountered during his or her working period.

The Likert scale used in this study goes from 1. Doesn't Happen to 4: Happens a lot,
as seen in Table 3.2, which allows the responder on the questionnaire to categorize

the risk of occurrence building and construction project delays in the city of Mosul.

Table 3.3: Likert Scale Labels Used in The Questionnaire

Degree of impact Code
Doesn't Happen D-H
Rare occurrence R-O

Happens Sometimes S-H
Happens a lot L-H

It was decided to use a Likert quadruple scale so that respondents could express their
opinions without having to be neutral. Because the primary goal of this study was to
discover the frequency with which different delays occurred in construction projects
throughout Mosul, we did not want to include a neutral option in the questionnaire

because we required a specific response. As seen in Table 3.3 above, a symbol has
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been introduced for each scale to make the analytical procedure in the next chapter
more straightforward.

The second stage: - Initiating a field survey and data collecting by distributing a
questionnaire to all parties involved in the building and construction industry
randomly, in all public and private construction projects in Mosul, and the relevant
authorities include manufacturers and suppliers of construction materials and
accessories, as well as financiers, investors, consultants, designers, and
implementation supervisors, construction and contracting companies, foreign
companies and implementation offices, international organizations, and government
institutions such as the Engineers Syndicate, and thus the responses of senior
working professionals are taken in the Mosul municipality. Several means of
distribution were utilized in the field study to guarantee rapid diffusion of the
questionnaire by asking participants to complete it through email, social media, and
personal interviews for two reasons, they are supply smart devices to everyone and

provide Internet access.

The third stage: - Data from the questionnaire used in the field survey is evaluated
using descriptive statistics, which is a type of statistics. Descriptive analysis is a
crucial tool for ranking causes in order of significance as perceived or expressed by
participants (Onozulike, 2016). Given the variety of analysis techniques available, it
was critical to choose an advanced analysis approach that would expose the
questionnaire data in a systematic, trustworthy, fast manner. Therefore, the computer
was employed, and the best available method was the Statistical Package for Social
Sciences (SPSS v26) (Falgi, 2004; Shebob, Dawood and Xu, 2011; Pawar and
Ambure, 2015; Mohammed and Jasim, 2017; Rezaei and Jalal, 2018; Aladayleh
Jameel, Ferrer Gisbert and Fuentes Bargues, 2020). Additionally, with the assistance
of the (EXCEL) program for data access, the findings of the field survey may be
extracted (Busneina, 2018).

The fourth stage: - Determine the essential relevance of the reasons that cause
delays in Mosul building projects by asking respondents to identify the severity of
the cause depending on the frequency with which it occurs. to determine the gravity

of the most significant causes.
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The fifth stage: - is about interpreting the results and summarizing the conclusions
after statistical analysis of the questionnaire data, deciding what is important, and

making suggestions for how to reduce on construction delays in the future.
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4. DATA ANALYSIS AND RESULTS

4.1 Introduction

This chapter contains the results of the analysis of the information gathered via the
questionnaires. The information obtained from this research was utilized to meet the
study's purpose by use of a methodology, as previously discussed in the third
chapter, the field survey technique as well as the technological tools that were used
to evaluate the data collected through the questionnaire. It also shows the results of
the questionnaires that were done with the (SPSS v26). Tables and descriptive
statistics were used to show the results. Besides the Cronbach Alpha test, which
shows how well the questionnaire works. Analysis of the electronic questionnaire in
the (SPSS v26) program attached to Appendix B.

This part of the research is separated into three sections. The background of the
participants in the questionnaire used in the field study to determine the causes for
the delay is shown in the first section of the analysis. The second section of the study
discusses the field survey's primary goals and the explanations given by respondents
in the questionnaire. The third section of the study describes the order of the causes,
their frequency, and their relevance according to the respondents’ various viewpoints.

4.2 Collection of Data and Question Reaction

The field survey lasted 60 days, during which time questionnaires were distributed
online to selected respondents in Mosul city, and the responses were carefully
recorded and respondents were allowed to freely answer questions without feeling
rushed since they had adequate time to do so. The questionnaire was distributed to
the targeted people, numbering 200 persons distributed among building companies in
the first place, civil and governmental construction companies, governmental and
international organizations specialized in the field of construction and various fields
in the construction industry, as well as implementation offices that operate within the
city of Mosul and Nineveh Governorate. On 40 causes for building project delays in

Mosul city, a total of 183 full and diverse replies were gathered, with partly
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completed answers being eliminated from the study. The questionnaire had a
response rate of 91.5%. It is deemed suitable for the analysis given the target
audience. Because if the response rate is less than 40%, the findings of the field

survey might be regarded of low value and skewed (Salhi and Messaoudi, 2021).

The questionnaire was then closed after it was determined that there were enough
questionnaires to get valid results and that the area was big enough for the results to

be believable.

4.3 Processing of Statistical Analysis

The analysis began with the researcher entering the data acquired during the field
survey into a computer, where it was completely processed and with great precision.
The researcher entered the data and assigned it numbers to convert the verbal
responses to digital ones through the Excel program. Thereafter, all of the replies
were statistically analyzed on a computer using the Statistical Package for Social
Sciences (SPSS v26), which is thought to be one of the best programs for analyzing
statistical evidence in sociology (Shebob, Dawood and Xu, 2011; Rezaei and Jalal,
2018).

4.4 Questionnaire Stability

The precision gauge stability is defined as the tool's ability to provide similar results
if the measurement is repeated on the same individual numerous times in the same
circumstances, where the tool's stability is dependent on internal consistency, which
means that all of the questionnaires paragraphs are applied to the purpose of the

research (Busneina, 2018).

The researcher examined Cronbach's alpha coefficient to measure stability, which is
a method that many researchers in the area of building and construction and other
disciplines have advised. This factor is concerned with the internal consistency test
of the questionnaire paragraphs with each other and with all of the paragraphs in
general, which is used to establish the credibility and reliability of the measurements
in the field survey (Akadiri, 2011).

Most of the time, the reliability factor varies from 0 to 1 when evaluating the

questionnaire concordance with the data collected (Rehman, 2015). The
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questionnaire is regarded authenticated if the result of Cronbach's alpha coefficient is
greater than or equal to 70% (Mohammed and Jasim, 2017). In other words, if
Cronbach's alpha is near to 1, it already indicates that the criteria in the questionnaire
are reliable (Akadiri, 2011; Mohammed and Jasim, 2017).

Cronbach's alpha coefficient in this study was calculated using the Statistical
Package for Social Sciences (SPSS v.26) program, and it reached 88.5% as displayed

in the table below: Cronbach's alpha coefficient is attached in Appendix B.

Table 4.1: Cronbach's Alpha in Questionnaire

Reliability Statistics

Cronbach's Alpha N of Items

0.885 44

The preceding table shows a high Cronbach Alpha coefficient, which is considered a
very good percentage, indicating that all questions and internal consistency in the
questionnaire were correctly answered. The results of the analysis have established a
high level of credibility and questions were reliable., and the questionnaire is now

ready for analysis.

4.5 Questionnaire Analysis
4.5.1 Respondents to the field research

4.5.1.1 In terms of age

Among the 183 people who filled out the questionnaire, 120 people were identified,
65.6% of whom were between the ages of 25 and 35, as shown in Table 4.2. There
were also 31 people, 16.9% of whom were between the ages of 35 and 45, We have
learned that the majority of those who have taken part in the reconstruction of Mosul
are young individuals who have had firsthand experience with current construction

projects. 19 people, 10.4%, are between the ages of 45 and 55.

Only 13 people, 7.1%, are over 55 which represent the smallest proportion This is
due to the fact that they are not on the construction site and have been in their office

multiple times when they were visited.
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Table 4.2: Ages of Respondents in the Questionnaire, Frequency

Ages Frequency Percent
25-35 120 65.6
35-45 31 16.9
45-55 19 10.4
more than 55 13 7.1
Total 183 100.0

4.5.1.2 In terms of profession.

Fortunately, 94 people, 51.4% of those who responded were working on building
projects in Mosul are civil engineers, while 13.1% are mechanical engineers, equal to
24 mechanical engineers, 15 architects, comparable to 8.2%, and 9 electrical
engineers. The opinions of different non-engineering professions, such as
contractors, labor, mechanical technicians, and construction technicians, were also
obtained from the project parties, accounting for 22.4% percent, 41 people. Table 4.3

shows the results.

Table 4.3: The Professions of Respondents in the Questionnaire, Frequency

Specialization Frequency Percent
Civil 94 514
Architectural 15 8.2
Mechanical 24 13.1
Electrical 9 4.9
Different Professions 41 22.4
Total 183 100.0

4.5.1.3 In terms of their educational background

The student’s opinions were not included in the survey since they lacked appropriate
expertise in the area of building and construction. According to the educational
backgrounds of the 183 respondents in the questionnaire, bachelor's degree holders
made up the largest proportion of those who answered the questionnaire 70.5%, with
a total of 129 persons participating. Those with a master's degree account for 19.7%,
while those with a doctoral degree account for 9.8%. Shown in Table 4.4.
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Table 4.4: Academic Qualifications of Questionnaire Participants, Frequency

Degree Frequency Percent
Bachelor 129 70.5

Master 36 19.7
Doctorate 18 9.8

Total 183 100.0

4.5.1.4 In terms of professional experience

According to the field survey participants' professional experience, 101 people had
less than 10 years of professional experience, representing 55.2 percent of those who
took part, 32 people represented by 17.5 percent who had professional experience of
10-15 years, and 22 people represented by 12 percent who had professional
experience of 15-25 years. Finally, 28 people, or 15.3%, had more than 20 years of
professional experience. The vast majority of those who took part in our poll were
highly experienced experts from the construction business. This demonstrates that

the outcomes we will achieve will be legitimate.

Table 4.5: Respondents Professional Experiences in the Questionnaire, Frequency

Length Frequency Percent
<10 101 55.2
10-15 32 17.5
15-20 22 12.0
>20 28 15.3
Total 183 100.0

4.5.2 Detecting delays in Mosul building and construction projects

The second section of the questionnaire aims to elucidate the factors that contribute
to the delay in the completion of building projects in Mosul, by conducting an
analysis of each of the questionnaire's 40 questions using data acquired during the
field survey. The study uses descriptive statistics to display the findings as reported

by the questionnaire respondents.

Equations (3.1) and (3.2) are used to compute the mean score and standard deviation
(Mohammed and Jasim, 2017). To accomplish this research on the causes for the
delay of the building project in Mosul, the degrees of frequency of occurrence for
each delay factor are determined using the SPSS program. Table 4.6 shows the

results.
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The symbols in this case indicate, M: Mean, S.D: Standard Deviation, xi: Especially

Weight Value, fi : Frequency count, and n: Total number of responses.

Table 4.6: Delays in Mosul Construction Projects, According to Responders

Descriptive Statistics

i i Frequenc
NG Factors delaying construction quency M sD
project completion L-H S-H R-O D-H
1 Delay in laboratory tests 61 83 24 15 3.038 0.892
2 Contractor’s financial problems 156 23 2 2 3.820 0.486
3 The owner’s financial problems 108 67 6 2 3.536 0.618
4 The fluctya'glon in the_ prices of 76 86 14 7 3.962 0.761
building materials
5 Ineffective planning and 117 | 46 | 13 7 | 3492 | 0791
miscalculation of project time
The owner is late in paying the
6 dues to the contractor 100 64 12 ! 3.404 0.778
7 Lack _of commitment with the 115 48 17 3 3503 0.733
project progress schedule
8 Poor management of the siter 96 59 14 14 3.295 0.908
9 Absence of the consultant from 71 68 2 18 3.049 0.962
the workplace
10 Lack of experience of the 89 60 19 15 3919 0.935
contractor
11 Lack of experience workers for 69 75 25 14 3.087 0.904
the project
12 Selling the contract to more than 121 a1 10 11 3.486 0.851
one contractor
13 Terrorist acts 63 63 37 20 2.923 0.992
14 Road and street interruptions 63 66 31 23 2.923 1.008
15 Delays in the processing of 46 | 92 | 27 | 18 | 2907 | o0.888
building materials
16 Poor coor@naﬂon_between 78 79 21 5 3957 0.766
project parties
17 lack of teamwork 57 65 32 29 2.820 1.046
18 Changes in Execu_tlon during 63 85 29 13 3.082 0.864
construction
19 Errors in design during 64 | 81 | 25 | 13 | 3071 | 0877
construction
20 Skilled Worker sh_or_tage and low 85 59 23 16 3164 0.958
productivity
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Table 4.6: Delays in Mosul Construction Projects, According to Responders (Cont.)

Descriptive Statistics

i i Frequenc
No Factors delaying construction quency M sD
project completion L-H S-H R-O D-H
21 Shortage of equipment and 50 | 8 | 25 | 24 | 2874 | 00961
machinery
29 Inappropriate equipment and old 102 47 18 16 3.284 0.964
technology
g3 | Unique culture of the peopleand | »q | g7 | 37 | 50 | 2410 | 1.054
high architectural designs
24 slow decision-making process 74 70 17 22 3.071 0.989
25 Difficulty getting bank credit 74 73 16 20 3.098 0.961
26 Reduce project costs 39 75 31 38 2.628 1.040
27 Unpredictable site conditions 52 71 40 20 2.847 0.960
28 Site accidents due to the 56 | 710 | 35 | 21 | 2885 | 0974
negligence of the safety engineer
29 natural disasters 7 49 60 67 1.978 0.889
30 Bad weather 19 81 54 29 2.492 0.882
31 Changes in the agreement and 54 78 25 26 2874 0.995
contract
32 Cause by construction agencies 25 80 32 46 2.459 1.015
33 Changes in project scope 23 90 36 34 2.557 0.935
34 Delays in compensation cases 66 70 22 25 2.967 1.016
35 Workers strike 9 41 52 81 1.880 0.924
36 Survey gnd data coIIectlon.are 42 71 37 33 2667 1.024
not eligible to start the project
37 Weak management staff 65 78 20 20 3.027 0.952
3g | Delaysin apf):g:]’:' of building 91 67 17 8 3317 | 0.817
39 Insufficient details in building 69 75 2 13 3.093 0.894
plans
40 Government approvals 115 49 11 8 3.481 0.797

The respondent’s opinions on the frequency of occurrence of the reasons of delays in
building projects in the city of Mosul are shown in the table above, and the
respondent identified the most severe cause of occurrence on a Likert scale as the
most serious cause of occurrence. The descriptive analysis that was done with SPSS
v26 Statistics came up with the arithmetic mean, standard deviations, and the
frequency of each of the reasons for the delay. The variation or dispersion between
recurring integers is measured by the standard deviation. The more common the
cause, the lower the standard deviation value, whereas the less frequent the cause, the
higher the standard deviation value. Also, the arithmetic mean is calculated by

adding the numbers together and then dividing by the total number of respondents.
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The greater the value of the arithmetic mean compared to other reasons in terms of
the severity of the occurrence, the more frequent the cause. We conclude that the
standard deviation and the arithmetic mean have an indirect connection, with the
standard deviation serving as a measure of variance in a collection of data presented

from the arithmetic mean.

According to this study, the lowest standard deviation obtained was 0.486, which at
the same time is the highest arithmetic mean of 3.820, representing the financial
difficulties of the contractor, followed by the financial difficulties of the owner,
which obtained the second lowest standard deviation of 0.618, with an arithmetic
mean equal to 3.536. The fact that this component has a low standard deviation and a
high arithmetic mean indicates that the responder is certain that the financial

stalemate is the primary cause for the construction delay in the city of Mosul.

Compared with the highest value of the standard deviation obtained, 1.054, and with
an arithmetic mean equal to 2.41 for the unique culture of the people and high
architectural designs. The standard deviation for this reason indicates the high
dispersion obtained compared to the arithmetic mean of 2.41, note that there is a
lower arithmetic mean, which is 1.978 for the factor of natural disasters and 1.88 for
the factor of worker strikes. As a consequence, when categorizing delays in
construction projects, the standard deviation and the dispersion between recurring
values cannot be relied upon; instead, the arithmetic mean should be used in order to

get more accurate conclusions based on the frequency of occurrence.

Using the open question framework, we received an additional 58 responses related
to construction projects in Mosul, as well as 125 respondents who did not provide an
additional response. It became clear that the reasons outlined in the questionnaire
were appropriate for the purpose for which it was created. In total, 35 of the 58
responses concerned financial and administrative corruption within government
institutions, a significant weakness in coordination between ministries in Mosul city,
as well as illegal taxes collected outside of government control that caused building

and construction projects to be delayed or cancelled entirely.

The remaining responses are generally determined by the project to which the
responders were subjected, and include things like failure to hand over the project to

specialists and expertise people, delays in obtaining a building permit, failure to
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comply with technical specifications, loss of censorship over the construction
project, repeated thefts, and contractors not qualified to build a huge construction

project.

4.5.3 Arranging the reasons of construction delays in Mosul

After disclosing the responder’s perspectives on the causes for delaying construction
projects in Mosul, this section of the study discusses the organization of the
statistical result of the questionnaire data according to the degree of risk of its
occurrence. Although we may order the causes according to their mean and standard
deviation, this is not the most effective method of ranking the data according to its
relevance (Onozulike, 2016; Baha, 2020). As a result, the relative importance index
(RII) is used to apply and rate the relevance of each factor that contributes to

building project delays.

The Relative Importance Index (RII) approach is used to provide a quantitative
dimension to each reason for the delay in order to facilitate comparison with the rank
of other causes observed by participants (Sarikaya, 2010; Abu Hassan, 2016; Ogunde
et al., 2017; Sivaprakasam, Dinesh and Jayashree, 2017).

Where the relative importance index approach was adopted by numerous researchers
in the field of building and construction, such as Emam, Farrell and Abdelaal (2015),
Pawar and Ambure (2015), Sheena and Remmiya (2015), Bajjou and Chafi (2018),
Khan (2018), Alenezi (2020), Baha (2020), Raiq (2021) and Salhi and Messaoudi
(2021).

As a consequence, the relative importance index (RII) approach is used to illustrate
how significant each factor was for delaying construction projects in order to explain

the final findings of the field survey conducted in the city.

According to what has been said earlier, by evaluating the risk of each cause of delay
on a four-point Likert scale for each factor, it was accepted and translated into
relative importance indices (RII) as follows: 4 = Doesn't Happen, 3 = Rare
occurrence, 2 = Happens Sometimes, 1 = Happens a lot. RII is calculated using the

following equation:

_ Xw
RII = = (4.3)
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The RII value goes from 0 to 1 (0 not inclusive), with a greater value indicating that
the cause occurs more frequently than others (Sarikaya, 2010). In addition, it presents
a risk to building projects.

Were:

W: represents the weighting assigned to each element by the field survey participants
(ranging from 1 to 4).

A: the most significant weight (i.e., 4 in this case).
N: the total number of responses received. (i.e., 183)

Table 4.7: Classifying Delays Depending on their Riskiness of the Occurrence

Degree
No Factors delaying construction project completion RII
of cause

1 | Contractor’s financial problems 0.955 1
2 | The owner’s financial problems 0.884 2
3 | Lack of commitment with the project progress schedule 0.876 3
4 | Ineffective planning and miscalculation of project time 0.873 4
5 | Selling the contract to more than one contractor 0.872 5
6 | Government approvals 0.870 6
7 | The owner is late in paying the dues to the contractor 0.851 7
8 | Delays in approval of building plans 0.829 8
9 | Poor management of the siter 0.824 9
10 | Inappropriate equipment and old technology 0.821 10
11 | The fluctuation in the prices of building materials 0.816 11
12 | Poor coordination between project parties 0.814 12
13 | Lack of experience of the contractor 0.805 13
14 | Skilled Worker shortage and low productivity 0.791 14
15 | Difficulty getting bank credit 0.775 15
16 | Insufficient details in building plans 0.773 16
17 | Lack of experience workers for the project 0.772 17
18 | Changes in Execution during construction 0.770 18
19 | Slow decision-making process 0.768 19
20 | Errors in design during construction 0.768 20
21 | Absence of the consultant from the workplace 0.762 21
22 | Delay in laboratory tests 0.760 22
23 | Weak management staff 0.757 23
24 | Delays in compensation cases 0.742 24
25 | Terrorist acts 0.731 25
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Table 4.7: Classifying Delays Depending on their Riskiness of the Occurrence

(Cont.)
Degree
No Factors delaying construction project completion RII
of cause

26 | Road and street interruptions 0.731 26
27 | Delays in the processing of building materials 0.727 27
28 Site' accidents due to the negligence of the safety 0.721 28

engineer
29 | Changes in the agreement and contract 0.719 29
30 | Shortage of equipment and machinery 0.719 30
31 | Unpredictable site conditions 0.712 31
32 | Lack of teamwork 0.705 32
33 Sur_vey and data collection are not eligible to start the 0.667 33

project
34 | Reduce project costs 0.657 34
35 | Changes in project scope 0.639 35
36 | Bad weather 0.623 36
37 | Cause by construction agencies 0.615 37
38 Uni_que culture of the people and high architectural 0.602 38

designs
39 | Natural disasters 0.495 39
40 | Workers strike 0.470 40

There was an analysis of the contribution made by each factor to the total delays, and
the qualities were arranged according to how severe the delays were seen by the

respondents.

Table 4.7 shows that the contractor's financial problems came in top, with a RII of
95.5 %, indicating that the participants in the field survey evaluated the contractor's
financial problem to be the most common cause among all the reasons for

construction project delays.

This corresponds to the findings of the studies Sweis et al (2007), Abd El-Razek,
Bassioni and Mobarak (2008), Haseeb et al (2011), Perera and Halwatura (2012),
Sumaiyya and Khare (2016), Koshe and Jha (2016), Feyzbakhsh, Telvari and Lork
(2017). The owner's financial difficulties come in second, with a RIl of 88.4 %. As a
result, financial difficulties in general are the most often encountered obstacle in the
city of Mosul's construction projects. Lack of commitment with the project progress
schedule was rated third in occurrence by respondents, with a RIl of 87.6%.

Afterwards, the levels are given in accordance with the findings; planning is
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ineffectual, which results in a misestimation of the project's completion time, which
amounts to a RIl of 87.3%. As a result, it is deemed a high percentage that has an
impact on the project's completion timeline, and for the contractor, the delay due to
the sale of the contract to more than one person got a ratio of RIl = 87.2%, The delay
in government approvals, which includes state departments and ministries within the
city, which supported the majority of participants for this reason through the open
question, was determined and amounted to RII = 87%, followed by the owner's delay
in paying dues to the contractor, which amounted to RIl = 85.1%, the delay in
approving building plans, which amounted to RIl = 82.9%, poor management of the
siter, which amounted to RIl = 82.4%, and insufficient equipment and outdated
technology, which amounted to RIlI = 82.1%. Among the less frequent reasons is the
workers' strike (R1l = 47%) which is the lowest percentage obtained, this is followed
by natural disasters (Rl = 49.5%), which means that many construction projects in
the city of Mosul do not encounter natural obstacles while working. And also, a
unique culture of the people and high architectural designs do not happen in
abundance. They got a rate of RIl = 60.2%. It was also discovered from the causes

that do not occur often, which amounted to RIl = 61.5 %, by building agencies.
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5. CONCLUSIONS AND RECOMMENDATION

5.1 Introduction

All throughout the world, but particularly in Irag, construction projects and the
building industry are infamous for their delays. where, as has been stated throughout
the research, time is money in the construction industry and delays should be avoided
at all costs. The primary objectives of this study were to utilize qualitative and
quantitative methodologies to analyze the critical factors that create delays in
building projects in Mosul, with the goal of reducing delays. This is significant since
anticipating delays and taking remedial action are key indications of a project's
complete success. This chapter summarizes the study's results based on earlier
research and field surveys done inside Mosul. The results of the questionnaire used
in the field survey connected to building project delays and presented in the previous
chapter, which served as the basis for the suggestions for controlling delays. The last
part of this chapter makes many recommendations that might aid future study on the

causes of construction project delays.

5.2 Conclusions

5.2.1 Responder characteristics

There were a variety of sizes of building and construction projects dealt with by the
respondents, as well as a variety of various sorts of experiences in those projects
where the number of participants whose data was subjected to statistical analysis was
large enough (183) participant. Because of their familiarity with building delays, the
survey findings indicate that respondents with fewer than ten years of construction
experience account for 55.2 % and civil engineers account for 51.4 % are the ones
who determine the cause of current construction delays in Mosul, since they are well-

versed in the risks and problems caused by building delays.

Additionally, those aged 25-35 account for 65.6 % of respondents, indicating that the
majority of workers in Mosul's construction projects, which are directly affected by
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reconstruction, are from the youth group. and the highest number of bachelor's
degrees is 70.5 %.

While valuable information has been provided by individuals with more than ten
years of experience in a variety of other disciplines, to achieve the primary goal of
this section is to obtain diverse opinions from respondents to the questionnaire in
order to demonstrate a high level of knowledge about construction delays.

5.2.2 Delay causes

The possible causes of delays in construction projects in Mosul were reviewed
through a literature assessment and an official survey of 183 supposed survey
responses from a construction industry specialist. Questions have been carefully
picked from previous research studies while taking into consideration the local
context in the city of Mosul, and distributed to relevant stakeholders in construction
projects. According to the data, the top ten severe causes in terms of frequency of
occurrence out of (40) factors that contributed to the postponement and delay of

building projects in Mosul in the recent time, it is illustrated in the figure below:
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Figure 5.1: The 10 Most Common Causes of Building Delays in Mosul
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It is also possible to include financial and administrative corruption within
government institutions as a major cause of construction project delays in Mosul, as
has been mentioned numerous times in the open question in the questionnaire, and
which is considered to be a serious cause of critical delay for all construction

projects.

According to the findings of the study, In the city of Mosul, the sort of construction
delay that happens the most often is compensable and critical. Contractor's financial
difficulties are a kind of unjustified delay caused by disagreements between the
owner and the contractor, and the owner is entitled to claim reimbursement for either
time or money spent. If we contrast it with the owner's failure to make timely
payments to the contractor and his financial difficulties, it is a sort of delay for which
the owner is liable for compensation in proportion to the amount of damage he has
suffered. Lack of commitment with the project progress schedule, ineffective
planning and miscalculation of project time, selling the contract to more than one
contractor, poor management of the siter are all examples of critical types of delays
that cause the entire construction project to deviate and are also compensable if the
owner or contractor is responsible. Government approvals and delays in approval of
building plans are regarded non-compensable delays since they are beyond the
control of both the owner and the contractor. Finally, inappropriate equipment and
old technology generate a simultaneous delay since they cause the schedule to be
delayed on the same activity each time. The result of compensable delays is very
high compared to other types of delays. This shows that this sort of delay, which is
more typical in Mosul, has become a regular occurrence associated with time and

cost overruns.

While at least ten causes were displayed in terms of their frequency of occurrence as

follows:
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Figure 5.2: Causes for Least Frequent Delays in Building Projects in Mosul

5.3 Recommendations

Based on the above conclusions, some basic suggestions are made that may be
effective in decreasing and controlling construction delays in the assessed project. 10
risks were identified as the cause of a significant delay in the project's completion
date.

The following are some recommendations for improving the management of delays

in building and construction projects in Mosul:

1. The contractor must be chosen through the pre-qualification of the companies
in order to be able to manage his money and plan his cash flow before the
construction project even starts.

2. The owner must pay the contractor's financial obligations on time. The owner
must also provide enough time during the project design stage to reach an
agreement with the project parties on cash payment schedules.
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3. The contract that is signed between the project's parties must have provisions
that encourage the completion of the project on time.

4. To avoid conflicts during the implementation phase, the owner must prepare
valuation report and charts that will be approved by the consultants and
contractors before beginning the project. The owner must also obtain a work
plan that will be used to evaluate the activities during the implementation

phase to avoid conflicts.

5. Responsibility for concurrent delays and criticality should be clearly

delineated in the contract.

6. Establishing instant communication amongst all project stakeholders in order

to resolve issues quickly.

7. To minimize variance throughout construction, the advisory committee
should establish a schedule for producing official documents, papers, and
other items.

8. The contractor must choose competent project managers to ensure that the job
is carried out smoothly, with the needed quality, and within the budgetary
constraints. For this reason, the contractor's understanding of construction

project management must be adequate in order to prevent delays.

9. The owner must check the equipment and machinery before signing the

contract to avoid problems caused by outdated technology.

10. When it comes to Mosul's present development projects, the city's responsible
authorities must offer constant financing to prevent delays in construction
projects such as those in need of finance, such as the Diwan Residential
Complex and the Irag Eye Complex. Modern equipment and machine skills
are also required for road constructions in order to facilitate tiling without
encountering delays. Reconstruction projects may be completed more quickly
if legal and administrative permits are expedited.

5.4 Suggestions for Future Studies

Finally, the study project finishes with the following suggestions for further research
into the factors that contributed to the delay:
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. A total of 183 respondents provided information for the data collection,

which was limited owing to a shortage of time, particularly in Mosul. If you

want better results, you should raise the number of responses to at least 300.

The demographics of respondents should be spread among all of Iraq cities in

order to present a truer depiction of delays that apply across the whole nation.

Current study did not have access to reports released by government entities.
He made an attempt to collect details on building delays from the Iraqi

Planning Commission and the Mosul municipality.

Conducting more surveys and field investigations in this region, as well as

demonstrating the impact of the delay on Mosul.
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Appendix A: Questionnaire for Respondents

228 20221473 e s Y P AL g ) el i < The Causes for the dolay of consinuction projects i Irag, thae city of Masul

The Causes for the delay of
construction projects in Irag, the city of
Mosul - G&l_all & 3las¥) o liall Al Gl
Joo sall diray

Due to the large number of construction and reconstruction projects in recent times, the
questionnaire below is related to a study on the Causes for the delay In construction
projects in the city of Mosul,

| would be grateful for your participation in this questionnaire.

For help and further information, contact me at. ghmedhaltham86@agmail.com

* Required

1. Age?*
Mark only one oval.
25-35
13545
) 45-55

maore than 55

2. what is your Major? *

Mark only one oval.

Civil
Architectural
Mechanical

Other;

hMps idocs googie comformsldltin_QIEPS2eZTSVFVed TPUBCGSTELY7pYFWZxO0XKk/edt 1113
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3.  Your Degree?*
Mark only one oval.

' Bachelor
) Master

) Doctorate

4. Years of Experience *
Mark only one oval.

__J10<
1015
~ )1520

) =20

Please choose the Causes for delaying construction projects based on field and
practical experience according to the following options: (Happens a lot, Happens
Sometimes, Doesn't Happen and Rare occurrence) - as il ,uals wilul Ul o
o3 = S ¥ = Ul S = 108 i) A Al by Alaal y Ailasall 3 ) e 2l Y

& y2all)

5. Delay in laboratory tests - & sl S il 3 alo

Mark only one oval,

~ ) happens a lot - | 45 sy
! Happens Sometimes - Jua! Ziay
) Doesn't Happen - sy Y

' Rare occurrence - <yl 5

Mips idocs guoghe comformsld/in_gIEPS2eZTSVIFVed TPUBCGSTELY7pYFWZxOGXKkiedt 2113
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6. Contractors financial problems = [ faall Ll szl *
Mark only one oval.

() Happens a lot - | 4 Zua
") Happens Sometimes - Ul Ciay
) Doesn't Happen - <y ¥

") Rare occurrence - Lssiall s

7. The owners financial problems - 3l L) Jod
Mark only one oval.
[ ) Happens a lot - |45 Sy
") Happens Sometimes - Sl i
[ ) Doesn't Happen - cusy ¥

{ Rare occurrence - < sall i

8. The fluctuation in the prices of building materials - ¢l s jlaul A il
Mark only one oval.

() Happens a lot - | 48 Zuay
[ ) Happens Sometimes - bual Sy
) Doesn't Happen - <uay ¥

) Rare occurrence - Lyl s

9. Ineffective planning and miscalculation of project time = s « s 5 ladadlll Allad e
Earial eyt
Mark only one oval.

[ ) Happens a lot - | xS oy
() Happens Sometimes - bl iy
[ ) Doesn't Happen - sy ¥

) Rare occurrence - sl b

Mips idocs guoghe comformsld/in_gIEPS2eZTSVIFVed TPUBCGSTELY7pYFWZxOGXKrkiedt 3113
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10. The owner is late in paying the dues to the contractor - Siliaiuall abs 440 2l
Jalaall
Mark only one oval.
() Happens a lot - | 3 iy
() Happens Sometimes - al tuay
(") Doesn't Happen - sy ¥

() Rare occurrence - &gl sl

11, Lack of commitment with the project progress schedule = s Jyias o 3! oo
sl t

Mark only one oval.

() Happens a lot - | 38 iy
| Happens Sometimes - bal Zaay
() Doesn't Happen - sy ¥

() Rare occurrence - =l

12.  Poor management of the siter « adsall s )ia) ¢ o *
Mark only one oval.

[ ) Happens a lot - | & S
() Happens Sometimes - Ll sy
() Doesn't Happen - Suay ¥

() Rare occurrence - & padi 2

Mips idocs googhe comformsld/in_gIEPS2eZTSVIFVed TPUBCGSTELY7pYFWZxOGXKkiedt 4113
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13.  Absence of the consultant from the workplace - Jeall 8a (e g il e *
Mark only one oval.

() Happens alot - | =6 S
() Happens Sometimes - lal Zaa;
) Doesn't Happen - ~say ¥

() Rare occurrence - & sl

14. Lack of experience of the contractor - Jsaallz s 38"
Mark only one oval.

I Happens a lot - | 8 ey
() Happens Sometimes - Uial Zusy
() Doesn't Happen - = ¥

() Rare occurrence - &gl U

15. Lack of experience workers for the project - & s el Guldad 5 i 258 *
Mark only one oval,

() Happens alot - | X Sua
() Happens Sometimes - Ll soay
(") Doesn't Happen - s

() Rare gccurrence - =i sl il

16. Selling the contract to more than one contractor - Jstaa fe JSY 2 Jadi oy *
Mark only one oval.

() Happens & lot - | 48 Sisay
(") Happens Sometimes - Ltal Zuay
(") Doesn't Happen - uay ¥

) Rare occurrence - < s »u

Mips idocs googhe comformsld/in_gIEPS2eZTSVIFVed TPUBCGSTELY7pYFWZxOGXKkiedt 5013
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17.  Terrorist acts - auls ) Sl *

Mark only one oval.

) Happens a lot - | & <y
() Happens Sometimes - Ll Zass
() Doesn't Happen - iy ¥

() Rare occurrence - &y i

18. Road and street interruptions - g J) sty 3 lall 4 e lasyl *
Mark only one oval.

() Happens a lot - | =€ 2
() Happens Sometimes - bial Zusy
) Doesn't Happen - <say ¥

() Rare occurrence - sl sl

19, Delays in the processing of building materials - «ldl 2 o juad 4 il *
Mark only one oval.

I Happens a lot - | 4 Zas
() Happens Sometimes - Usal Zuay
() Doesn't Happen - 2 ¥

() Rare accurrence - &jash U

20. Poaor coordination between project parties - ¢ s sall «al ki i Sieiil) cane *
Mark only one oval,

(") Happens a lot - | 4 Suas
() Happens Sometimes - sl 2y
(") Doesn't Happen - .Y

() Rare occurrence - & sl il

Mips idocs guoghe comformsld/in_gIEPS2eZTSVIFVed TPUBCGSTELY7pYFWZxOGXKkiedt  6/13
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- 2:26 20220003
21, lack of teamwork = =laall Jaall il *
Mark only one oval.

(" ) Happens a lot - | 53 2
() Happens Sometimes - Ul Zaay
) Doesn't Happen - <=ay ¥

(") Rare occurrence - &l

22. Changes in Execution during construction - el <L saull 3 o) uadl *
Mark only one oval.
I Happens a lot - | 4 Zas
() Happens Sometimes - Uual sy

() Doesn't Happen - = ¥

() Rare occurrence - &gl U

23. Errors in design during construction - ¢l « Ul saaill i oUaal *
Mark only one oval,
() Happens a lot - | s s
() Happens Sometimes - Ll soay

(") Doesn't Happen - s

() Rare gccurrence - & sl il

24, Skilled Worker shortage and low productivity - £a=Y1 elial o5 aldl Jaall i *
Mark only one oval.

() Happens & lot - | 48 Sisay
() Happens Sometimes - Lal 2y
(") Doesn't Happen - S ¥

) Rare occurrence - < s »u

e s Y AL g ) el i < The Causes for the dolay of consinuction projects i Irag, e city of Masul
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25. Shortage of equipment and machinery = <Y1y Slseall et *

Mark only one oval.

) Happens a lot - | & Sy
() Happens Sometimes - Lisi Zas;
() Doesn't Happen - iy ¥

() Rare occurmence - <y iU

26. Inappropriate equipment and old technology = Awil La o) y&501 § daiBall i Silzadl *
Mark only one oval.
() Happens a lot - | € S
(") Happens Sometimes - lial sy
[ Doesn't Happen - ~say Y

(") Rare occurrence - sl i

27. Unique culture of the people and high architectural designs - 4e s = 53 4 W&
ulle 4 Jeana aseloaly il *

Mark only one oval.

() Happens a lot - | & s
(I Happens Sometimes - Lial Zuay
() Doesn't Happen - <y ¥

(") Rare occurrence - & yali i

28. slow decision-making process - ' all 2l e Ailee cda *
Mark only one oval.

([ ) Happensa lot -1 € S
() Happens Sometimes - Lal Zuay
() Doesn't Happen - ==u ¥

() Rare occurrence - & sl il

Mips idocs guoghe comformsld/in_gIEPS2eZTSVIFVed TPUBCGSTELY7pYFWZxOGXKrkiedt 8113
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29. Difficulty getting bank credit = & sadl SVl o Jpaall 44
Mark only one oval.

(" ) Happens a lot - | 53 2o
() Happens Sometimes - Ul Zaay
) Doesn't Happen - ~say ¥

(") Rare occurrence - &l

30. Reduce project COSS - § 5 esall wallss ais *
Mark only one oval.

) happens a lot - | 4 sy
() Happens Sometimes - Uual sy
() Doesn't Happen - = ¥

() Rare accurrence - &gl U

31. Unpredictable site conditions - 3ai s s sl iyl *
Mark only one oval,

() happens a lot - | S Ziay
() Happens Sometimes - Ll soay
(") Doesn't Happen - Y

() Rare gccurrence - & sl il

32. Site accidents due to the negligence of the safety engineer - Jaa! s a3yl 2l g
Al ediga *

Mark only one oval,

() happens a Jot - 1 e
) Happens Sometimes - bal Sy
() Doesn't Happen - . ¥

() Rare occurrence - &yl iU

Mips idocs guoghe comformsld/in_gIEPS2eZTSVIFVed TPUBCGSTELY7pYFWZxOGXKkiedt 913
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33, natural disasters - asdall &SI
Mark only one oval.

(") happens a ot - | 1 Liay
() Happens Sometimes - Ul Zaay
) Doesn't Happen - < ¥

(") Rare occurrence - &l

34, Bad weather - 4l il ey ®
Mark only one oval.

) happens a lot - | 4 sy
() Happens Sometimes - Uual sy
() Doesn't Happen - = ¥

() Rare accurrence - &gl U

35. Changes in the agreement and contract - sally 33531 A Sl jyadll *
Mark only one oval,

() happens a ot - | 45 Ziaay
() Happens Sometimes - Ll soay
(") Doesn't Happen - Y

() Rare gccurrence - & sl il

36. Cause by construction agencies - <\l SYSy U3 e o *
Mark only one oval.

(") happens a lot - 1 x5 Zaay
(" ) Happens Sometimes - Lal
() Doesn't Happen - sy ¥

) Rare occurrence - < s »u

ips Udocs. googhe comTormal/d/ 1 In_gIEPSzeZTSVIFVeb TPUBCGSTELYTpYFWZxOGXrkedt 10113
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37. Changes in project scope = & s siall i 8 2 il *

Mark only one oval.
~Jhappens a lot - 45 Saay

() Happens Sometimes - Liai Zas;
() Doesn't Happen - <, 4

() Rare occurrence - &y i

38. Delays in compensation cases - s sl Uual 4 ,ali*
Mark only one oval.

() happens a lot - | € Sy
(") Happens Sometimes - Lal Zasy
) Doesn't Happen - <say ¥

() Rare occurrence - sl U

39, Workers strike - Jawdl Gl sl *
Mark only one oval.

" ) happens a lot - | 42
() Happens Sometimes - Uual Zusy
() Doesn't Happen - s ¥

() Rare accurrence - &igasdi s

40. Survey and data collection are not eligible to start the project - SUudl aan 5 gl
okl el cula ey *

Mark only one oval.

() happens a fot - 1 4 Zaxy
() Happens Sometimes - sl Zuay
() Doesn't Happen - &= ¥

() Rare occurrence - & sl il

nitps:iidocs.google comtormaidd in_gIEPS2eZTSVhFVebTPUOCGSTELY7pYPAZXOGXmedit 1113
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471,  Weak management staff = Ju 1Yl sl el ciaa *
Mark only one oval.

() happens a ot - | 1 Liay
(") Happens Sometimes - Ul tiaay
() Doesn't Happen - <y ¥

(") Rare occurrence - &l

42, Delays in approval of bullding plans - ¢\l Sllahaa e 28l sl & palil =
Mark only one oval.

) happens a lot - | 4 sy
() Happens Sometimes - Uual Zusy
() Doesn't Happen - s ¥

() Rare accurrence - &yl U

43, Insufficient details in building plans - Ll Slalaas 434S 56 Jiealic
Mark only one oval,

() happens a lot - 1 45 sy
() Happens Sometimes - Ll Soay
(") Doesn't Happen - s

() Rare gccurrence - & sl il

44,  Government approvals - 4 sSal Zial i ¢
Mark only one oval.

() happens a ot - 1 4 sy
() Happens Sometimes - Lal 2y
(") Doesn't Happen - < ¥

) Rare occurrence - < s »u

hips Udocs. googhe comTorma/d/ 1 In_gIEPSzeZTSVIFVeb TRUBCGSTELYTpYFWZxOGXrkedt 12113
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45, If there is a cause not mentioned please write here = » » ;S3a ub i dlia <0
Lia Al *

This content ia neither created nor endorsed by Google.

Google Forms

ips Udocs. googhe comTormal/d/ 1 In_gIEPSzeZTSVIFVeb TRUBCGSTELYTp YFWZxOGXrkiedt 13113

70



APPENDIX B: Appendix B: The Results of the Questionnaire on IBM the

Statistical Package for Social Sciences (SPSS v26).

GET
FILE="D;: \MASTER\Thesis\analysis.sav',

DATASET MAME DataSet]l WINDOW=FRONT.

FREQUENCIES VARIAEBLES=hge Major Degree Experience Q1 Q2 Q3 Q4 Q5

2 Q10 Q11 Q12 QL3 Q14

Q6 Q7 Q8 Q

QL5 Qlé Q17 QLB Q19 Q20 Q21 Q22 Q23 Q24 Q25 Q26 Q27 Q28 Q29 Q30 Q31 Q32

Q33 Q34 Q35 @36 Q37 Q38 Q39

Q40
/ORDER=ANALYSIS.
Frequencies
[DataSetl] D:\MASTER\Thesis\analysis.sav
Statistics
what i$ your Years of Detay n
Aga? Major? Your Degtea? Experience Laboratory tests
N Vaiid 183 183 183 183 183
Missing 0 0 0 0 0
Statistics
The fluctuation Ineffective The owner is
Contractors The owners inthe prices of  planning and Iate in paying
financis financial bullding miscaicuiation  the dues to the
probloms prabl f ial of project fime contracior
N vad 183 183 183 183 183
Missing 0 0 0 0 0
Statistics
Lack of
commitment Lack of
with the project Poor Absenca of the Lack of exparence
progress management of  consultant from  experience of  workers for the
schadula the siter the workplace  the contractor proj@ct
N Vald 183 183 183 183 183
Missing 0 0 0 0 0
Page 1
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Statistics

Weak Delays in Insufficient
management approval of details in Gavernment
staff bulding plans  buiding plans approvals
N Vaild 183 183 183 183
Missing 0 0 1] 0
Frequency Table
Age?
Cunuiative
Froquency Percent  Valid Percant Porcent
Valld 2535 120 656 858 65.6
35-45 N 169 169 825
4555 il 19 10.4 10.4 929
mare than 55 13 (A 71 100.0
Tetal 183 100.0 100.0
what is your Major?
Cumidatve
Frequency Percent  Valid Parcent Parcent
Valid  Citl 84 514 514 51.4
Architectura 5 82 82 598
Mechanical 4 131 131 727
_Electrical g 49 49 778
Ditferart Professions A1 24 224 100.0
Toul 183 100.0 100.0
Your Degree?
Cumulative
Frequancy Percent  Valid Percent Paroant
Valid  Bachelor 128 708 L2 708
MR » W7 L 02
_Doctorate 18 98 2.8 1000
Total 183 100.0 1000

72

Page 3



Years of Experience

Cumulative
Frequency  Percent  Valid Percent Percant
Vald <10 0 852 852 552
10-15 32 17.5 175 727
80 2 10 120 w“r
520 28 153 15.3 100.0
Total 183 100.0 100.0
Delay in laboratory tests
Cumuiative
Frequency  Percent  Valid Peccent Paroant
Vald  Happens a lot &1 333 333 333
Happens Somatines 8 ase 454 77
Doesn’ Hagpen 5 82 82 889
Rara occurrance 24 131 131 100.0
Total 183 100.0 100.0
Contractors financial problems
Cumulstive
Frequency Percent  Valld Percent Percent
Valid  Happens a ot 156 852 852 852
Happens Sometimes 23 126 126 978
Ooesn't Happen 2:| 11 | | 988
Rare ocourrence 2| 1.1 1.1 100.0
Total 183 100.0 100.0
The owners financial problems
Cumudative
Frequency Percent  Valid Percent Percant
Valid  Happens a jot 108 590 500 59.0
Happens Somatimes 87 368 366 958
Doesn't Hagpen 2 1.1 1.1 96.7
Rare occurrence & 33 33 1000
Total 183 100.0 100.0
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The fluctuation in the prices of building materials

Cumutative
Frequency  Percent  Valld Percent Paroant
Valid  Happers a tot % 415 495 415
Happens Sometmes % 410 410 85
Doosnt Hagpen 7. 38 38 923
Rare ocourrence 14 77 77 100.0
ol 183 1000 100.0
Ineffective planning and miscalculation of project time
Cumuiative
Frequency Percent  Vaiid Percent Paroant
Valid Happensalot "7 639 639 63.9
Happens Somatimes % 51 251 891
Doesn' Hagpen 7. 38 a8 929
Rara occurmance 13 71 71 1000
Total 183 100.0 100.0
The owner is late in paying the dues to the contractor
Cumuistive
Frequency Percent  Valld Percent Percent
Valid  Happens a ot | 100 546 546 546
_Happens Sometines 64 35.0 350 896
Doesn't Happen 7 38 38 934
Rare ocourrence 2 66 66 100.0
Total 183 100.0 100.0
Lack of commitment with the project progress schedule
Cumudative
Frequency Percent  Valid Percent Percant
Valid  Happens a ot | 15 628 628 628
Happens Somatimes 48 262 262 891
Doesn't Happen 3 1.6 16 807
Rara occurrance 17 83 93 100.0
Total 183 100.0 100.0
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Poor management of the siter

Cumutative
Frequency  Percent  Valld Percent Paroant
Valid _Happers a tot % %5 525 525
Happens Sometimes % 22 322 a7
Doesn't Happen 14 7 77 923
_Rareoccurrence 14 77 77 100.0
Total 183 100.0 1000
Absence of the consultant from the workplace
Cumuiative
Frequency  Percent  Valid Peccent Paroant
Valid  Happens a  fet { n 384 388 388
Happens Somatimes 68 372 372 760
Doesn' Happen 0 98 08 858,
Rara occurrance 2 142 142 100.0
Total 183 100.0 100.0
Lack of experience of the contractor
Cumulstive
Frequency Percent  Valld Percent Percant
Valid  Happens a ot 89 486 488 488
Happens Sometines 60 323 328 81.4
Doesnt Happen 15 82 82 896
Rare ocourrence 19 104 104 100.0
Total 183 100.0 1000
Lack of experience workers for the project
Cumudative
Frequency Percent  Valid Percent Percant
Valid  Happens a ot 69 a7 37T 37.7
Happens Somatimes 75 4210 410 787
Doesn't Happen 14 7.7 .7 86.3
Rare occurrence K 13.7 137 1000

Total 183 1000 100.0

Page 6
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Selling the contract to more than one contractor

Cumutative
Frequency Percent  Valid Percent Peroant
Valid  Happers a it 121 881 861 6.1
Happens Sometimes “_ 24 224 885
Doesn't Happen " 80 60 945
_Rareoccurence 10 55 55 1000
Total 183 100.0 1000
Terrorist acts
Cumuiative
Frequency  Percent  Valid Peccent Paroant
Valid  Happens a lot | &3 .4 344 344
Happens Somatimes 6 4 344 689
Doesn' Hagpen 0 108 109 798,
Rara occurrance ar 02 202 1000
Total 183 100.0 100.0
Road and street interruptions
Cumulstive
Frequency  Percent  Valld Percent Percent
Valid  Happens a ot 63 4 244 344
Happens Sometines ] 36.1 36.1 705
Doesn’t Hagpen 2 e we 831
Rare ocourrence 3 169 169 100.0
Total 183 100.0 1000
Delays In the processing of building materials
Cumudative
Frequency Percent  Valid Percent Percant
Valid  Happens a ot 48 251 251 251
_Happens Somatimes 92 503 503 754
Doesn't Happen 18 9.8 98 852
Rara occurrance rid 148 148 100.0
Total 183 100.0 100.0
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Poor coordination between project parties

Cumuiative
Frequency Percent  Valld Percent Pearcant
Valid  Happers a kot 7 428 426 426
Happens Sometmes ™ 432 432 858
Doesn't Happen 5 27 27 | 885
_Rareoccurrence 2 15 115 1000
Total 183 100.0 1000
lack of teamwork
Cumuiative
Frequency  Percent  Valid Peccent Paroant
Valid  Happens a lot | 57 3 311 311
Happens Sometimes 6 355 355 867
Doesn’ Happen w158 158 825
Rara occurrance 2 17.5 175 100.0
Total 183 100.0 100.0
Changes in Execution during construction
Cumulstive
Frequency Percent  Valld Percent Percent
Valid  Happens a ot 63 4 244 344
Happens Semetirnes 85 46.4 464 80.9
Ogesn' Hagpen B 7 EAT 880
Rate occurrence 2 120 120 100.0
Total 183 100.0 1000
Errors in design during construction
Cumudative
Frequency Percent  Valid Percent Percant
Valid  Happens a ot 64 350 350 350
Happens Sometimes a1 443 443 782
Doesn't Happen 13 7.1 T3 | 863
Rare occurrence 5 137 137 1000

Total 183 1000 100.0
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Skilled Worker shortage and low productivity

Cumutative
Frequency Percent  Valld Percent Paroant
Valid _Happers a fot 85 464 464 464
Happens Sometimes % w2 322 %7
_Doesn't Happen 16 87 87 874
@ occlrrence 23 126 128 1000
- 183 1000 100.0
Shortage of equipment and machinery
Cumuiative
Frequency Percent  Vaiid Percent Paroant
Valid  Happens a ot 50 273 273 273
Happans Somatines 8 a9 459 732
Doesn' Hagpen # w1 131 863
Rare occurmnce 25 137 137 1000
Total 183 100.0 100.0
Inappropriate equipment and old technology
Cumuistive
Frequency Percent  Valld Percent Percent
Valid  Happens a ot | 102 557 55.7 §5.7
Happers Sometines a7 257 257 814
Doesn't Happen 16 87 87 902
Rare ocourrence 18 98 98 100.0
Total 183 100.0 100.0

Unique culture of the people and high architectural designs

Cumudative
Frequency Percent  Valid Percent Percant
Valid  Happens a ot i 29 158 158 158
Happens Somatimes 67 368 388 525
Doesn't Happen 50 213 273 708
Rars occurrance 3 w2 202 1000
Total 183 100.0 100.0
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slow decision-making process

Cumuiative
Frequency Percent  Valid Percent Peroant
Valid _Happans a lot 4 A4 404 404
Happens Sometmes T 383 383 787
Doasnt Happen 2 120 120 %07
Rare ooourrence 17 93 83 1000
Total 183 1000 100.0
Difficulty getting bank credit
Cumuiative
Frequency  Percent  Valid Peccent Paroant
Vald  Happens a lot 74 40.4 404 404
Happens Somatines ™ 38 309 803
Doesn’ Happen 0 w09 109 91.3
Rars occstance a7 87 1000
Total 183 100.0 100.0
Reduce project costs
Cumulstive
Frequency Percent  Valld Percent Percent
Valid  Happens a ot 39 213 213 213
Happers Sometirnes 5 410 410 623
Doesn't Happen B 08 208 831
Rare ocourrence N 169 169 100.0
Total 183 100.0 1000
Unpredictable site conditions
Cumudative
Frequency Percent  Valid Percent Percant
Valid  Happens a ot 52 284 284 284
~Happens Somatimes m 3838 388 87.2
Doesn't Happen 20 109 108 781
Rare occurrence 40 219 218 1000
Total 183 100.0 100.0
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Site accidents due to the negligence of the safety engineer

Cumutative
Frequency Percent  Valid Percent Peroant
Valid _Happens 3 ot . 08 06 0.6
Happens Sometimes n 388 388 604
Doosn Happen n_ ns ns 809
_Rareoccurrence 35 19.1 19.1 1000
Total 183 100.0 1000
natural disasters
Cumuiative
Frequency  Percent  Valid Peccent Paroant
Valid  Happens a lot | 7 38 38 38
Happans Somatimes 9 268 268 06
Doesn' Hagpen 6 %8 %86 672
Rara occurrance 60 28 328 100.0
Total 183 100.0 100.0
Bad weather
Cumulstive
Frequency Percent  Valld Percent Percent
Valid  Happens a ot 19 104 104 104
Happers Sometirnes 81 43 443 546
DOoesn't Happen 22 158 158 705
Rare ocourrence 54 25 205 100.0
Total 183 100.0 1000
Changes in the agreement and contract
Cumudative
Frequency Percent  Valid Percent Percant
Valid  Happens a ot 54 25 285 295
_Happens Somatimes 78 428 428 721
Doesn't Hagpen % 142 12 863
Rara occurrance il 137 137 100.0
Total 183 100.0 100.0
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Cause by construction agencies

Cumutative
Frequency Percent  Valld Percent Pearoant
Valid Happers 3 lot % 187 137 137
Happens Sometimes 80 437 437 574
Doesn't Happen 46 251 251 825
Rare ocsrrence 32 175 175 1000
Total 183 100.0 100.0
Changes in project scope
Cumuiative
Frequency  Percent  Valid Peccent Paroant
Valid  Happens a kot 2 1286 126 126
Happens Somatines w0 492 402 617
Doesn’ Happen U 8e 186 803
Rara occurrance k'S 197 197 100.0
Total 183 100.0 100.0
Delays in compensation cases
Cumulative
Frequency Percent  Valld Percent Percent
Valid  Happens a ot 66 6.1 381 381
Happens Sometirnes 70 383 383 74.3
Ogesn' Hagpen s 17 137 880
Rare ocourrence pr] 120 120 100.0
Total 183 100.0 1000
Workers strike
Cumudative
Frequency Percent  Valid Percent Percant
Valid  Happens a lot 9 49 49 49
Happens Somatimes Ll 24 224 273
Doesnt Happen 81 443 443 718
Rare occurrence 52 8.4 284 1000
Total 183 100.0 100.0
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Survey and data collection are not eligible to start the project

Cumuiative
Frequency  Percent  Valld Percent Paroant
Valid _Happens 3 lot 2 @ Bo 230 B0
Happens Sometimes LA 388 oL7
Doesn't Happen 38 18.0 180 798
_Raeocourence 3 202 202 1000
Total 183 100.0 1000
Weak management staff
Cumuiative
Frequency Percent  Vaiid Percent Parcant
Valid  Happens a lot { 65 355 355 385
Happens Sometimes 7 428 426 781
Doesn’ Happen 0 w09 109 89.1.
Rara occurrance 20 109 108 100.0
Total 183 100.0 100.0
Delays in approval of building plans
Cumulative
Frequency Percent  Valld Percent Percent
Valid  Happens a ot 9N 497 497 497
Happens Sometines 7 366 366 863
Doesn’t Happen 8 a4 44 %07
Rate occurrence 7 93 93 1000
Total 183 100.0 1000
Insufficient detalls in bullding plans
Cumudative
Frequency Percent  Valid Percent Percant
Valid  Happens a ot 69 a7 37T 37.7
Happens Somatimes 75 410 410 787
Doesn't Happen 13 7.1 71 858
Rare occurrence B 142 142 1000
Total 183 100.0 100.0
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Government approvals

Cumuiative
Frequency  Percent  Valld Percent Pearocant

Valid _Happens a lot ns 628 628 628
Happens Sometimes 48 %8 268 89.6
Doesn't Happen 8 44 44 4.0

_Rareocourence " 60 60 1000

Total 183 100.0 1000
RELIABILITY

/VARIABLES~Age Major Degree Experience QL Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 gll
Q12 Q13 Qi4 Q15 Q16 Q17
Q15 Q19 Q20 Q21 Q22 Q23 Q24 Q25 Q26 Q27 Q28 Q22 Q30 Q31 Q32 Q33 Q34 Q35
Q36 Q37 Q38 Q3% Q40
/SCALE('ALL VARIABLES®) 3LL

/MODEL=~ALPHA
/SUMMARY=TOTAL.
Reliability
Scale: ALL VARIABLES
Case Processing Summary
N %
Cases  Vaid 183 1000
Excluded” 0 0
Total 183 100.0

a. Listwise deletion based on all variables in the procedura,

Reliability Statistics
Cronbach's
Alpha N of ltems
885 44

Page 14

83



Item-Total Statistics

Corrected bem-  Cronbach's

Scale Mean if  Scale Variancs Total Alpha if Itam

ltoen Deloted ¥ tom Doletod  Corralati Doletod
Age? 85,2896 298.723 233 884
‘whatis your Major? 854918 314043 -84 87
Your Degres? 85,4363 301.350 23 884
Years of Expetonce B5.0055 301.830 104 887
Diefay in laboratory tests: 858880 798334 235 884
Contractors financial 85,6995 203541 200 B84
problems | !
Tha owners fnancial 83.3934 304,943 073 886
The fluctuation in the prices 86,1038 296,181 354 883
of building materfals
Inefiective planning and 833388 204962 384 882
The owner is late in paying 96,2568 297696 a0 883
the dues %0 the contractor
Lack of commitmant with 83060 204466 an 882
schadule | ! |
Poar management of the 83.1748 294563 378 882
sitar
Absence of the consultant 85,8852 260.058 458 Ba1
Lack of sxpenencs of the B6.0765 288.401 538 880
Lack of expenence workers B5.8071 289.920 478 881
for the project
Selling the contract to more 88.3716 296.235 355 883
than one contacior ‘
Terorist acts 85104 290646 403 882
Road and street 85,7596 289.821 446 881
imeruptions 1
Delays in the processing of B5.7377 287.425 577 B79
building materials
Poar coordination betwasn 85.0492 290.135 503 880
Yack of teammork 856831 286218 549 879
Ghanges in Execution B5.9126 291.740 448 881
during construction
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Item-Total Statistics

Corrected llem-  Cronbach's
Scale Mean if  Scale Variance Total Alpha ff Itam
Itoen Deloted ¥ Hom Dolotod Corralati Dolatod
Etrors in dasign duting 85,8852 291.827 427 881
Skilled Worker shortage 880055 290291 455 881
Shortage of equipment and 85,7486 289387 511 880
machinety | |
opnate eq 85.1530 290.097 480 881
and oM technology a0y
Unigue culturs of the 85.3507 297.375 258 824
peaple and high
archaectural designs i |
slow decision-making 85.9781 289.395 526 880
Process
Difficulty getting bank creda 85.0000 234286 380 882
Reduce project costs 85,5468 24974 327 883
Unpredictabie site B5.6175 288161 ATB 880
Sde acaidents due to the 85,6885 292106 379 882
negligence of the safety
natlal disastars B4 5962 795984 350 883
Bad waather — B5.2350 283840 353 B83
Changes in the agresment 85.7596 206678 280 884
Cause by construction 854153 290,980 480 881
Changes in project scope 854262 289.938 508 880
Delays In compensation B85.8634 21141 A45 881
Waorkars strike 84,9180 298,100 288 804
Survey and data collacion B85 5246 290,580 434 881
anm ot aligible 1o start ihe
Weak managemant stafl 859071 291578 452 881
Delays in approval of 85,1475 292720 432 881
Insufficient detals in 85.8016 291.760 A7 842
Gaovemnmant approvals 86,3443 300.359 211 885
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