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Abstract

Delays in the construction industry are a global phenomenon and the
construction industry in Palestine is no exception. The construction sector
1s one of the most important economic sectors in Palestine; this research
discusses the importance of studying the construction sector through the
1dentification of gaps between theory and practice associated with delays in
the completion of construction projects. The importance of this research
comes from what appeared in the past few years, the exposure of most
construction projects in the West Bank to delay or to increase in the cost or
both, so the continuation of this phenomenon affects the progress of the
construction industry, as it may expose some relevant institutions to
collapse. The main purpose of this study is to identify the most important
factors that delay the completion of projects and their effect, by taking a
representative sample from each of the engineering offices, the owners, and
the contractors, then analyze to obtain the results help to achieve the goal
of this research. This study done during the period (2012-2014). The
objectives of this research achieved through viewing many of the research
and references for previous studies, which included study delay factors in
many countries , and through making set of interviews with some contract

parties to identify the delays causes, Also, a questionnaire was designed
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and distributed to each of the contracting companies, consulting
engineering offices, and owners’ institutions in the main three cities in the
West Bank includes: (Hebron in south, Ramallah in medium and Nablus in
north) to assess importance degree of these causes. Upon the results of this
research show that referral of bids to the lowest price, incorrect and
inappropriate bid pricing, lack of sufficient cash for project
implementation, contractor failure to regulate the cash flow of the project,
and Irregular cash flow for the project on owner's side are the main causes
for projects delay. It also concluded many implications of the delay,
including: an increase in cost, the large number of delayed projects affect
the community, the weakness of productivity, lack of revenues, conflicts,
trial, and litigation between the parties of the contract. Based on the results
of the study, the researcher developed some of the proposed solutions that
help avoid or minimize the causes of delay, such as : find suitable
mechanism for the process of evaluating and awarding tenders without
resorting always a lower price, should be available to the contractor
sufficient experience in the bidding pricing , adequate financial resources
of the contractor to cover project expenses, must provide financial
payments by the owner to the contractor on time without delays cause
obstacles in the workflow, work of the tender documents by the consultant
properly to avoid variation order and problems caused due to errors and

provide project manager with enough experience to manage the project .

Based on the results of this research, a framework has been

developed to be an effective tool to help all parties to avoid causes of delay.
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Finally, recommendations have been developed for each of the contracting
parties (owner, consultant, contractor), Engineers Association and
Palestinian Contractors Union were presented in this research in order
minimize and avoid the delays causes and get projects completed within the

planned schedule.
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Introduction
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Chapter One

Introduction

This thesis 1s concerned with the delay of construction projects in
Palestine. It investigates the importance of studying and assessing the
causes leading to delay in construction projects in the West Bank. Delays in
construction projects are a universal phenomenon. They are usually
accompanied by cost and time overruns. Construction project delays have a
debilitating effect on all involved parties (owner, contractor, and
consultant) in a contract; in terms of a growth in adversarial relationships,
distrust, litigation, arbitration, cash-flow problems, and a general feeling of
apprehension towards each other. Therefore, it is essential to identify the
actual causes of delay in order to minimize and avoid the delays and their
corresponding expenses. This chapter discusses an overview of
construction sector and delay in construction projects, significance and
problems of this thesis, and the research questions. In addition, the
objectives and the structure of the thesis are outlined at the end of this

chapter.

1.1 Overview

Since the creation of the earth has arisen human need to construction,
building a house is the first construction project ever known to humanity.
The construction projects developed through the ages until it became a

craft, which needs specialists and skilled workers.

To keep up with the requirements of growing human needs; new

construction methods and projects have been adopted (non-residential
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buildings), such as bridges, factories, dams and other. In the modern era,
the construction projects were characterized by extreme complexity, and
magnitude within limited time and cost, to implement construction projects
many parties are needed such as, financiers, designers, consultants,
contractors, materials suppliers; the involvement of all those parties in the

project implementation represents a major challenge.

The construction sector is one of the most important economic
sectors in Palestine. It contributes significantly in the Gross Domestic
product (GDP). Israeli restrictions on materials entry, barriers, confiscation
of land and property, and the destruction of institutions influence directly
and indirectly in the period of construction projects, as well as control of
natural resources in the Palestinian territories, which is an important part of
the resources of the construction industry and associated industries (Abu
Sneineh, 2010). During the past few years, Palestine witnessed the
emergence of many construction projects in the West Bank, which
exceeded the time, and cost specified in the time schedule and contract
documents, some of these problems lead to increase in claims, conflicts,

and disputes (PCU, 2003).

This research discusses the importance of studying the construction
sector through bridging the gaps between theory and practice related to the
delay that occurs in the completing of construction projects. The
completion of a project on time is one of the main goals (other main goals

include end project within specific cost and within required quality) in
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projects management. Delayed projects have negative repercussions on the
final contract result, because most construction contracts are associated
with many expensive elements such as financial funding, equipment,
materials etc. Any delay in the project will be undoubtedly detrimental to

both the owner and contractor alike (Rashed, 2008).

This research studies the causes of delay that result from different

circumstances and parties of construction Projects in Palestine "W.B.".

1.2 Significance of the Proposed Study

The purpose of this study is to identify the most important factors
that delay the completion of projects and their effect, by taking a
representative sample from each of engineering offices, owners, and
contractors then collecting and analyzing obtained data to reach the results
help achieve the goal of search . This research will help to discover the
causes of delay in construction projects and then reduces their effects.
Among the most prominent problems in construction sector in the West
Bank is the increasing numbers of construction companies that are not
commensurate with the volume of work available, leading to a weak
capacity of institutions working in the construction sector to continue to
retain technical and administrative staff trained and resulted in low

productivity.

There are three goals that construction project seeks to achieve

which are: the highest possible quality, with minimum cost and time,
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where time is considered from the basics in the implementation process of

a project.

1.3 Problem Statement

Palestinian Contractor Union (2003) and Osaily (2010) mentioned
that the construction sector is one of the key economic sectors; it is a major
force driving the Palestinian National economy. Many construction projects
have faced various problems and delay of time is one of the major
problems. Project finishing on time is considered important factor of
successful projects. Most construction projects in the West Bank are
exposed to delay; it is possible to say that it is rarely to find projects that

have been implemented within the planned timetable.

There must be reasons for delays in projects, for example, causes
related to one of the three main parties, namely (contractors, consultant's
offices, and owners) or other circumstances that cause delay. Delays in
completion affect the success factors of a project. Delays cause many
problems and disputes between the parties, and have negative impact on
society as a whole, which shows the importance of this study; will find out
the responsibility of each of the three main parties about the projects delay,
and other circumstances cause delay in construction projects, to detect the
factors causing delay and so giving specific priorities and solution in order
to avoid or prevent occurrence of delay , identify and treat all the weakness

points related in all sides.
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The study of Assaf (2006) was carried out the main causes of delay
in large building projects in Saudi Arabia. The survey covered a random
sample of contractors, consultants, and owners. Sambasivan and Yau
(2007) conducted a survey on the causes and effects of delays in Malaysian
Construction Industry, which was focus on the reasons and impact to the

project delays in Malaysia.

1.4 Research Questions

e First question states that: is the delay in the completion of construction

projects due to administrative and technical matters? from the

perspective of:

1. Contractors companies.

2. Engineering consultant office.
3. Owner's institutions.

e Second question states that: is the delay in the completion of

construction projects due to financial matters? From the perspective of:
1. Contractors companies.
2. Owner's institutions.

e Third question states that: is the delay in the completion of construction
projects due to equipment and materials associated with construction

projects? From the perspective of:



1. Contractors companies.

2. Engineering consultant office.

3. Owner's institutions.

e Fourth question states that: is the delay in the completion of

construction projects due to human resources? From the perspective of:
1. Contractors companies.

2. Engineering consultant office.

3. Owner's institutions.

e Fifth question states that: is the delay in the completion of construction

projects due to contracts?

e Sixth question states that: is the delay in the completion of construction

projects due to the project nature?

e Seventh question states that: "is the delay in the completion of

construction projects due to other causes (external reasons)?
1.5 Research Hypothesis

Hypotheses are tested to determine the differences between groups of
the main causes of delay in the Palestinian construction projects and the

characteristics of the respondents and the institutions

e The first hypothesis is to determine the differences between groups of

the main causes of delay and the type of Institution.
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e The second hypothesis is to determine the differences between groups

of the main causes of delay and the Financial Size of the Institution.

e The third hypothesis is to determine the differences between groups of

the main causes of delay and the company location in the West Bank.

e The fourth hypothesis is to determine the differences between groups of

the main causes of delay and the Contractor’s company.

o The fifth hypothesis is to determine the differences between groups of

the main causes of delay and the respondent level of education.
1.6 Research Objectives

The main goal of this thesis is to develop a framework that can
consider making a set of procedures and solutions to prevent or mitigate the
problem of delay in construction projects in Palestine. The objectives of

this study include the following:

*= To identify the major causes of delays in construction project in the

West Bank; State of Palestine.

= To study the perceptions of the three major parties (owners,
contractors and consultants) in any delay in a certain construction

project.
= To identify the effects of delays on construction projects.

= To develop a framework that recommends strategies to reduce delays

and minimize them based on the research findings.



1.7 Research Methodology

The research methodology defines the sequence of activities to be
carried out in order to achieve the research goals. The research will be
initiated by descriptive analytical approach that has been adopted to get the

results of this study. The data collected by using various tools such as:

1 Questionnaires prepared and distributed to selected samples of the
involved parties; in order to determine the factors causing delays in
the completion of construction projects. These samples represent
expertise from several positions including engineers, project manager,

owner etc., from different sectors.

2 Periodicals, books, references, master and Ph.D. thesis and websites

that dealt with search subject.

3 Palestinian contractors union (PCU).

4  Engineering association (EA).

5 Palestinian Central Bureau for Statistics (PCBS).

6 Interviews with experts, academics and professionals to enrich the

research results.

7 The statistical methods used in the analysis for the purpose of data

analysis.
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1.8 Research limitations

v

The study is conducted from the point of view of three main
stakeholders, namely: consultant engineering offices, contractors, and

entities owners' representatives of each local and private sectors.

This study deals with the delay during the design and implementation

stages in projects.

This study included {consultants engineering offices, construction
companies and owners institutions) in the West Bank, Palestine, a
sample was taken representing all of the north, south and medium
regions population in West Bank, represented by three major cities in
south (Hebron) , in north (Nablus), and medium (Ramallah). The study
did not include Gaza area, since a search covered the area of Gaza on
the subject of delay in construction projects in 2009 by Jom'a Alnajar

(Alnajar, 2009).

This study is limited to a random sample of engineering offices namely

those obtained consultant classification from Engineers Association.

This study is limited to a random sample of contracting companies;
who are registered in the Palestinian Contractors Union (PCU),
including only (first A and B class, second, and third class). In several

fields includes:

Buildings sector.
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=  Water and wastewater.
= FElectromechanical.

= Roads.

* Public Works:

v" This study includes a random sample of owners mainly: municipalities,
ministries, public and private institutions etc. Those institutions are
mostly funded by several donors (co-owners) include Arab and foreign
donors such as: Saudi Arabia, United Arab Emirates (UAE), Qatar , the
U.S Agency for International Development government (USAID), the
United Nations Relief and Work Agency (UNRWA), European union
(EU), etc. (PCU, 2003; shweiki, 2013).

1.9 Thesis Organization

This research is organized as follows: Chapter two introduces the
literature review related to delay causes in Palestinian construction
projects, including construction industry in Palestine, construction projects
and the success factors for construction projects, construction project life
cycle, parties in project. It also includes summary of previous studies and
literature pertaining to the delay in construction project. Chapter three
discusses the methodology used in this research in order to achieve its
objectives, viewing the used methods and tools in collecting and analyzing
the research related data. Chapter four shows and discusses the resulted

analyses of the collected data obtained from questionnaires, then ranking
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the delay causes and identifies the critical causes of delay in Palestinian
construction projects. Chapter five proposes solutions and avoidance
procedures for the main research problem. Finally, chapter six presents the
conclusions, the recommendations, and future research directions for this

thesis.



13

Chapter Two

Literature Review
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Chapter Two

Literature Review

This chapter presents review of researches covering the subject of
"delay in construction projects". It includes an introduction to the
construction industry in Palestine, construction projects, success factors of
a construction projects, construction project life cycle, types of delay, the
parties in a project and definition of delay in construction project. In

addition, the related previous studies have been discussed.

One of the most important problems facing the construction industry
the fact that in most projects the time limit for execution is exceeded. The
reasons leading to delay in construction projects varies from one project to
another, some projects are only a few days behind the schedule; some are
delayed by over a year. The purpose of this study is to identify the actual
causes of delay of construction projects in Palestine "W.B." in order to

minimize and avoid delays.

Many negative aspects result from delay in construction projects.
For example, adversarial relationships, mistrust, arbitration, dispute, etc.
This study seeks to mitigate and reduce these problems, and the consequent
negative effects. Thus, this chapter aims to review the related studies

concerned with causes leading to delay in construction projects.

The delay in construction projects is one of the main causes of the
dispute between owners or owners' representatives and contractors. The

high frequency of projects delays occurrence introduce large negative
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consequences, therefore we find that all construction contracts contain a
number of items which emphasizes the importance of implementation
during the specified period of contract and according to the timetable
approved for a certain project (Rashed, 2008). He mentioned that there are
three types of delay in construction projects that encompass different

reasons:

1. Conditions beyond the control of contractors; normally related to
owners or owners representatives. When the delay is due to the owner,
this delay is an excuse for the contractor to claim schedule and financial
compensation, the contractor entitled an extension of timetable by studying
the delay resulting from the owner and determining the period needed to
cover the delay, and studying financial compensation if contractor deserves
it. If an extra period is granted to the contractor and still too late, then a
delay fine, which is specified in the conditions of the contract -after the
completion date, set in the contract- could be applied upon the contractor

(Rashed, 2008).

2. Conditions beyond the control of the two parties either the
contractor or owner. This type of delay caused by circumstances beyond
the control of contractor and owner, examples of this kind of delay
includes; bad weather, natural disasters, wars, etc. under the terms of the
contract the contractor usually does not get any compensation as a result of
this delay, as this delay is of indirect factors that must be taken into account

when studying the project (Rashed, 2008).
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3. Delay resulting from contractor's private circumstances. It is a delay
in the project that is produced due to circumstances related to the
contractor. Examples of these circumstances are the defect in the
implementation plan, deficiencies in the methods of implementation, and
problems with subcontractors and suppliers. In this case, the contractor is
not entitled to any financial and time compensation, but he has to adhere to
a delay fine if imposed upon him, and the main contractor go back to sub-
contractor to claim compensation for discount demurrage and other
damages, which is suffered as a result of this delay. Often the contractor
shall provide financial indemnify to the owner. Many of the contracts
organizers resort to determine the value of the compensation caused by the
contractor, which is known as (agreements compensation). The agreement
compensation is a kind of sanctions on the contractor; the owner obtained
lump sum compensation either more or less than the value of actual harms
for the amount of agreements compensation (Rashed, 2008). another term
related to the value of the compensation caused by the contractor called
"liquidated damages", the liquidated damages is an amount of money
agreed upon by both parties to a contract which one (contractor) will pay to
the other party (owner), Sometimes the liquidated damages are the
percentage of contract amount per day equal 0.01%, or are based on a

formula (maximum amount is 10% of the contract amount) (FIDIC, 1999).

2.1 Construction industry in Palestine

The Palestinian Federation of Industries (2009) stated that

construction industry is a unique industry in terms of their relevance and
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its relation to other sectors of the economy such as (contracting sector ,
engineering works including design and supervision works, stone and
marble industries, metal and plastic industries, transport service and

financial service.

Construction industry is one of the major and important industries in
Palestinian economy in the West Bank and Gaza Strip. The residential
projects are the most common ones, because the Palestinians prefer home
ownership with large spaces, where the average Palestinian family
members are six persons, many residential projects been executed and
some of them are still in the implementation phase, such as Rehan suburb
in Ramallah, Jenin in Jenin ,Rawabi in Ramallah and many other

residential suburb (Najmi, 2011).

Construction industries divided into two main sectors:

1- Public sector: most projects are infrastructure and road works, which are
financed by international donors, mostly USAID. Most of these projects
focus on water supply, sewage disposal, road construction and job

creation ventures (Najmi, 2011; PCBS, 2010).

2- Private sector: Companies working in the field of contracting lead it, this
sector includes a large number of private companies that have different
specialties and classifications, and employee large number of workers

(Najmi, 2011; PCBS, 2010).

Palestinian Contractor Union (2003) and Osaily (2010) mentioned

that the construction sector is one of the key economic sectors; it is a major
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force driving the Palestinian National economy. In 1994, the construction
sector has expansion of activities significantly when the Palestinian
National Authority (PNA) established. The result was to influence the
construction sector and other sub-industries, which noticeably occupies a
high percentage of the Gross Domestic Product (GDP). Encourage a group
of Palestinian expatriates to invest in the local construction sector and
contribute to the provision opportunities of jobs for thousands of
Palestinians. Thus, the construction sector has occupied a very important
rank compared to the rest of the sectors, by attracting investment and

creating new jobs.

Table 2.1 presents the percentage of contribution for the Palestinian
construction sector in the GDP for the years (1994 — 2012), the table shows
that its share been increasing since the PNA establishment to reach 14.1%
of the Palestinian GDP in 2012. (PCBS, 2010; PCBS, 2013a).

Table (2.1): illustrates percentage contribution of the construction
sector in the GDP for the years (1994 — 2012) from (PCBS, 2010;
PCBS, 2013a).

Year GDP % Year GDP %
1994 9 2004 5.7
1995 6.9 2005 6.8
1996 8.4 2006 7.2
1997 7.8 2007 6.6
1998 8.9 2008 6.5
1999 13.7 2009 7.4
2000 8.9 2010 11.1
2001 5.5 2011 13.9
2002 3.9 2012 14.1
2003 5
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Table 2.2 presents the percentage of the construction sector
compared with other economic sectors and it appears that large proportion
1s covered by this sector compared to other economic activities. Therefore,
this sector positively affects other various economic, social, educational
and vocational sectors and other Palestinian institutions (shweiki, 2013;
PCBS, 2013b).

Table (2.2): shows percentage contribution to GDP by the economic
activity (West Bank, 2012) from (PCBS, 2013b).

Economic Activities GDP %
Construction 14
Education 8
Manufacturing 10
Wholesale And Retail Trade 12
Agricultural 5
Transportation And Storage 2
Information And Technology 7
Public Administration And Defense 12
Services 18
Financial Activities 3
Others 9

Palestinian economy, in contrast to other economies, lacks the
control on a national strategy, and the system of self-financing« because it
has never been under full Palestinian sovereignty. The economy suffered
drastic changes, these changes are related to several factors such as the size
of donations from foreign donors, matters related to the Israeli occupation,
the control over the movement of people and goods, and the repeated
closures. Many challenges faced Palestinian development efforts, whereby

recovery and reconstruction must proceed (Osaily, 2010).



20

2.2 Definition of construction projects

Health and safety authority (2012) define Construction work is a
high-risk activity, it must be managed from procurement, through the
design process to the end of the construction stage (completion phase).
Everyone involved in a construction project, each parties are important and
must appreciate their role, from client, project supervisor, designer,

contractor and employees.

Construction projects include many unique features that can be
distinguished from others projects, such as time, nature, and size, etc.
Construction projects usually takes long period of time until it reaches the
operation stage, its financial weight along with the size of the project, and
difficult working environment; needs a dynamic organization structures

(Zou, Zhang, and Wang, 2007).

Takem, Akintoye (2002) and Majid (2006) have defined a
construction project as a successful one when some characteristics are
contained within it such as: good management, completed on time, within
budget, conform to the specifications required, satisfy all parties, and
achieve the profitability for the contractor with absence of financial claims

and litigation.

Project success defined as achieving goals and objectives as
described in the project plan, within budget, time schedule, and

performance required. To achieve success, projects must have an effective
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plan, effective control and monitoring (Frimpong, Oluwoye and Crawford,

2003).

The construction industry shows a weak response when dealing with
delay in construction projects. This is done either by pretending that it does
not happened, or by simply adding a fine (which is in most cases not
sufficient to make contractors abide to preset completion dates), the result
was that many of the major construction projects fail to complete on time.
In the construction industry time equals money and time management is

very important and critical (Duran, 2006; Luu, et al. 2009).

2.3 Success factors for construction projects

The success of any project depends on many factors such as the
experience of the project manager, the stability of the project team and the
level of each of the planning, monitoring, supervision, cash flow, and
control of the project etc. Many researchers agree that the properties of a
successful project significantly associated with the good administration,
good management including (Planning, monitoring, control, specific and
clear target and provide motivation for project employees) (Kloppenborg,

1987).

Abdul Rahman (1993) said success factors for construction projects
must have successful management that achieve three main goals; which are
as follows time, cost and quality. Those goals are interrelated and any

change in one of them could affect others.
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Robins, Stephen, and Kotze (1988), and Bosneneh (2010) stated

success factors are achieved through:

1- End the project at less period.

2- End the project at less cost.

3- End the project with high quality.

Success any Palestinian constructions projects associated mainly in

financial and administrative factors.

Is rare that these three goals are combined in a single project. Cost is
usually associated with quality and speed of execution, as the cost is less, it
lead to a reduction in the required quality and slow in implementation. On
the other hand, when the cost is high or well estimated it lead to high

quality and speed in implementation.

2.3.1 Time

Scott (1991) define time is period needed to finish the project
according to the planned schedule, the projects vary in the duration from

project to another according to the nature, type, size of the project.

Since time equals money, it is the most important factor in the

success of any project.

Time i1s also connected to quality since good quality cannot be

achieved -generally- with little time.
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2.3.2 Cost

The cost necessary to execute the project, it is an important factor,
When the cost of the project decreases, the project profits increase, project
managers must take this objective into account when they are assessing
contractors bids to choose the best price, usually choose the lower price,

this price is (the estimated cost) of the project (Jdedo, 1999).

It 1s difficult to estimate the cost of the project with high accuracy
because it rarely match the budget of the project with an initial estimate for
the project , here appears the term named (cash flow management) focuses
on the relationship between the time and the cost , this spending

commensurate with the project's budget (Scott,1995).

2.3.3 Quality.

Defined by quality engineers as conform to the specification, do
product specification conform to the required specifications or not? Are the
service achieve the stated requirements of the project or not? Quality of
implementation of the project depends on the quality of its resources
(equipment, materials, skilled workers, the parties operating in the project
(contractor, consultant and owner) and Project Management (Peter, Morris,

and Houph, 1979; Alkmichi, 2004; Bosneneh, 2010).

2.4 Construction project life cycle.

Projects pass through different stages during their life cycle begins as

an idea for the owner to develop and pass through several stages until it
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reaches the stage of operation. Life cycle vary from a project to another
depending on the size, nature; but all share that it begins and ends with the

owner.

Featuring the life cycle of construction projects from other projects,
the life cycle of construction projects are definite and clear , any fault in
the early stages of the project affects the later stages; since it may become

extremely difficult and complicated to improve or correct, if not impossible

(Scott,1991;Bosneneh,2010).

Jammaz (2010): explained that structural project passes through six

key stages (project life cycle) they are illustrated in Figure (2.1).
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Figure (2.1) illustrates project life cycle (Jammaz, 2010).
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2.4.1 Feasibility study phase

This stage carried out by specialized consultant offices for the owner,
consultant offices describe to the owner and put a vision to him about the

feasibility of the project in terms of achieving the desired objective of the
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establishment (physical, services). These objectives are placed in the

feasibility study as follows: (Scott, 1991; Jammaz, 2010).

=  The Cost

= The expected time for implementation

= The availability of sources for the implementation and operation

* Financial flow during implementation and the extent of the financial

return during the life span of the project

Shows recommendations that should be followed throughout this

phase:

Begin identifying targets.

Put alternative solutions.

Assess alternatives in general view.

Assess the alternatives in detailed view.

After the evaluation, the owner made the decision to both begin

procedures and take approvals to complete the project or dismiss it.

2.4.2 The design phase

This stage required from a consulting engineering offices to work
tender documents (plans, architectural designs, structural designs, detailed

and implementation plans, bill of quantities, specifications, then intended to
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invite contractors to enter into a tender, then selected contractor a
according to the standards set by the bidding committees. The consultant
office should study the project by visiting the site to be aware of what will
be done to avoid the work of adjustments and changes during
implementation, thus adversely affect the implementation period, and must

put alternatives designs in case bad events occur (Jammaz, 2010).

2.4.3 The Contracting phase.

Scott (1991), and Jammaz (2010), said this phase includes
preparation and processing all the tender documents, then inviting
contractors to tenders. Then choosing a contractor; usually involved in this
process consultant and owner together, then sign a contract with him.
Therefore, the consequent obligation between the parties may result in
conflict, which requires return to justice to see if one of the parties violates

its obligations.

Jammaz (2010) mentioned the main information that should be

covered in the contract document:

1 - The names of all parties and complete data about them.

2- The contents of the contract of Insurance, fines of delay, drawings,

conditions, cost, time, and other.

3- How financial transactions between the owner and the contractor are

done.
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Jammaz (2010) discussed that the contracts must involve the

following:

1- Avoid discrepancy or contradictions in terms of the contract.

2- The style of the terms and wording is clear, simple language and easy

to understand.

3- Explicitly clarify the system of fines and how to handle them.

2.4.4 The implementation phase.

It 1s the most important phase for the owner because it accounts for
more than 80% of the total cost of the project. At this stage, transforming
what is on documents and drawings into reality identical with the plans,
specifications, and conditions (Jammaz, 2010). At this stage, there is a
process of monitoring and supervising by the owner or his representative to
workflow and compare with the actual implementation of the plan and

determine the extent of deviation from the plan (Scott, 1991).

At this stage, the contractor has full responsibility for providing the
necessary resources for the project (human, financial, material and
equipment). It does not stop at providing resources, but managing and
utilizing properly them; within a plan and a schedule convenient and
appropriate for the time of project insert in the contract items , determine
the necessary of (labor , materials and funding) for each phase of the

project (Jammaz,2010).
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Contractor should choose material suppliers depending their
commitment to supply the required material that agree with specifications
in the specified time. Usually activities interfere with each other, therefore
the provision of materials in the proper time saves the rest of the activities
at the time, and thus works to avoid falling into any breach Influential at
the time, which eventually result in delays in the achievement and thus

delay in delivery (Jammaz, 2010).
2.4.5 The delivery phase
Jammaz (2010) said this phase divided into two types:

1- Primary handing over of the project: Handing over of all works that had
been assigned to contractor, which has been contractually agreed upon,
and called initial delivery. In this stage, the project remains under the
responsibility of the contractor. In order to make sure that all work has
been properly executed , if the defects appeared or outputs for errors
occurred during the execution, asks the contractor to repair it during the

period of maintenance.

2-Final handing over of the project: all works are received in this stage
when the agreed maintenance period expires, and then the contractor

orders the financial amount held by the owner.
2.4.6 The investment (operation) phase.

In this stage the project is used according to the purpose for which it
was constructed (Jammaz, 2010).Then convert the project resources to

other projects (Scott, 1991).
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2.5 Parties in project.

"Each of the three principal parties in a project has a role to fulfill in
the various phases of design development and construction. A team
approach between the owner, consultant, and contractor must be created
with a cooperative relationship to complete the project in the most efficient
manner. Too often an adverse relationship develops that does not serve the

best interest of anyone"(Oberlender, 2000, p.6).

In construction projects in Palestine there are generally four parties:
owner, Contractor, Consultant and donors. Owner is considered the party
who is funding the various construction projects in Palestine, owner party
mostly funded by several donors (co-owners) include Arab and foreign

donors.

Note: but in this research was adopt the perspective of each of the
three main parties (owner, contractor and consultant) and considering the

donor (co-owner).

2.5.1 Owner

The owner of the project is the party that owns, manages, and funds
the project; the owner assigns either a firm or individual representing him
to overseeing the implementation of one phase or more of the phases of the
project. Owner representatives takes the responsibilities of critical decision-

making on the project, and choose other parties such as consultant and
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contractor to implement the project. (Peter, Morris, and Hough, 1979;

Bosneneh, 2010).

"The owner is responsible for setting the operational criteria for the
completed Project, owner is also responsible for setting parameters on total
cost, payment of costs, major milestones, and the project completion

date"(Oberlender, 2000, p.6).

2.5.2 Contractor

Contractor is the party that is contracted with, to implement one or
more of the phases of the project, Sometimes there are sub-contractors
assigned by the contractor to implement some activities of the project or

even the whole project (Bosneneh, 2010; Picdar, 2012).

"Contractor is responsible for the performance of all work in
accordance with the contract documents that have been prepared by the
designer. This includes furnishing all labor, equipment, material, and
knowledge necessary to build the project. The construction phase is
important because most of the project budget is expended during

construction"(Oberlender, 2000, p.7).

2.5.3 Consultant

Consultant i1s the party assigned by the owner to prepare studies,

designs, and documents for the project. (Bosneneh, 2010).

The consultant role may even extends to the execution phase if some

problems appears and an adjustment of the designs needed.
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2.6 Definition of delay in construction project.

Delay is a situation when the contractor and/or the project owner
contribute jointly or separately in making the project, implementation fails
to finish on time, by exceeded the planned period of implementation or

exceeded the stipulated period of contract (Aibinu and Jagboro, 2002).

Sambasivan and Soon (2007) defined delay as a situation in which a
project due to some causes related to the contractor, consultant, and client

or other causes has not been finished in (contractual or agreed) period.

Delay caused by the contractor either by not having trained staff of
workers and technicians or having shortage in skilled workers, or not
having the suitable equipment. It may be even caused by the material
suppliers who did not deliver materials needed on time. Delay depend on
the nature and volume of work, may be delayed part of the work or the

entire work (Twort, 1975).

While others Defined delay as the contractor's failure to complete the
work within the period specified in the contract and not have to complete
the work in accordance with the specifications prepared by the employer

(Chesly and Ayers, 1983).

To delay the adverse effects on the success of the project in terms of
time, cost, quality and safety, but not limited impact on the construction
industry only, but extends to affect the entire national economy of the
country. Delay is classified as a deviation of time within the following

deviations (Karkh and Majeed, 2000).
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Namely:

1. Deviations of time: a lack of achievement in the schedule for many
reasons leading to an imbalance in the timetable for the implementation

of the project.

2. Deviations of quantity: a failure to achieve and accomplish the required

works.

3. Deviations of qualitative: mismatch specifications and technical
conditions required for the work carried out, must be given a great

importance for this deviation.

4. Deviations of planning: are deviations that can be observed when
comparing between actual and planning results the stand on the extent

to which those results.

Construction delay was defined as “the time overrun either beyond
completion date specified in a contract, or beyond the date that the parties

agreed upon for delivery of a project.”’(Assaf and Al-Hejii, 2006, p.349).

Delay was also defined as an “act or event which extends required
time to perform or complete work of the contract manifests itself as
additional days of work”. (Zack, 2003, p.831). Al-Najjar (2008) defined
delay in the project caused by internal or external reasons surrounding the

project, lead to increase the time of project beyond planned date.

From above, the researcher sees the delay as one of the biggest

problems facing the construction industry. It result in failure of one or more
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of the parties of the project in achieving their obligations in the contract
within a specified period. It is important to study the reasons associated

with delay with respect to the contractor, consultant, and owner.

2.7 Main types of delay

The completion of the project is of the main goals and mission in the
management of projects, delayed project has repercussions negative value
of the contract because the contract work associated expensive elements
such as employment, equipment and financial funding, any delay to the
project will be detrimental to both the owner and contractor (Jammaz,

2010).

Vidals and Najafi (2002), Alaghbari et al. (2007), (Al-Najjar, 2008)
have shown that the delay in construction projects is divided into the

following main types:

Excusable compensable delays.

= Excusable non- compensable delays.

* In Excusable delays (Non- Excusable delay).

= Concurrent delays.

=  Non-Concurrent delays.

= (Critical and non-critical delay.
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Excusable Delays Non-Excusable Delays

|
|

| Concurrent Non-Concurrent

| Compensable | Non-Compensable | Critical | | Non-Critical

Figure (2.2): Sequential relationships of various categories of delays (Vidalis et al,
2002)

These types of delay is an effect of internal and external reasons
surrounding the project, internal reasons arising from the designers,
contractors, and owner . External causes arising out of the project, such as
the government, labor unions, weather, nature , laws and regulations of the

country, etc. (Vidals and Najafi ,2002; Al-Najjar ,2008).

Excusable Delays are delays that are unforeseeable and beyond the
control of the contractor. Non-Excusable Delays are delays located within

the contractor's control.

Obviously, the distinction between these two is significant in that it
determines which party is liable for the delay. Similarly, it also dictates
whether a contractor would be entitled to a time extension and possibly, if

the contractor would be entitled to compensation for that time extension.

Excusable Delays are further subdivided into two categories, which

arc:

= Non-Compensable Delays
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=  Compensable Delays.

2.7.1 Inexcusable Delay (Non- Excusable Delay)

This type of delay results from the contractor or his supplier. In this
case, the contractor generally is not entitled to request an extension of the
contract period or a compensation for the delay. The contractor may be
compensated for the delay to accelerate the pace of work, and the owner is
entitled to impose on the contractor demurrage, which will be deducted
from his dues, which described in the contract. Liquidated damages are
generally expressed as a daily rate that is based on a forecast of costs the
owner is likely to incur in the event of late completion by the contractor

(Fugar and Agyakwah-Baah, 2010; Soon, 2010).

These delays result from poor planning, poor management of the
site, improper ways of building, missing of cooperation with suppliers, the
weakness in equipment and skilled manpower (Scott, 1995; Majid, 2006;

Tumi, Omran, and Pakir, 2009).

2.7.2 Excusable delays

2.7.2.1 Non-compensable delays

Of the reasons for the delay according to Scott (1995) study : Force
majeure, wars, natural disasters such as an earthquake or flood, unforeseen
circumstances, exceptional weather conditions, snow or heavy rain, etc. it
1s a delay occurring as a result of events beyond the control of both the

contractor and the owner (Fugar and Agyakwah-Baah, 2010). Examples of
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this type of delay are unusual weather, wars, and environmental
phenomena such as earthquakes, fires, and acts of government (Soon,
2010). In this case, the contractor is normally entitled to a time extension
but no compensation for delay damages Ibironke (2013).1t is Not the result
of fault or liability of any party, most of contracts allow the contractor an
extension of time without financial compensation (Vidals and Najafi, 2002;

Al-Najjar, 2008).

2.7.2.2 Compensable delays

The owner or his representative causes them (Fugar and Agyakwah-
Baah, 2010). An example of this would be the late release of drawings from
the owner's architect. This type usually lead to the extension of the time
schedule and to clarify the financial damage that occurred to the contractor,
submitted and claimed by contractor from the owner (Soon ,2010). In this
case, the contractor incurs additional indirect costs for both extended field
office and home office overhead and consumed home office overhead
(Ibironke 2013).Compensable delays are those that are generally caused by
the owner or its agents. The most common form of compensable delay is
insufficient specifications and drawings. Compensable delays can also arise
from the owner-delayed response to the request of the contractor for
information or drawings. When the owner changes the material
specification or design, or suspend the work, in this case, contractor shall
be entitled to claim financial and time compensation (Tumi, Omran, and

Pakir, 2009; Alaghbari et al., 2007; Al-Najjar, 2008).
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2.7.3 Critical and Non — Critical delay

Critical delays are delay claims that affect the progress, time, and
compensation. Noncritical delays do not affect the completion date of the
project. They affect the succeeding activities that are not on the critical path
of the schedule. This can set back activities if they do not have a float in the

schedule (Abudul-Rahman et al., 2006).

2.8 Types of delay according to occurrence

X/

¢ Delay in construction projects is divided - according to how it occurs -

into two types:

2.8.1 Concurrent delays.

It is the result of more than one factor at the same time, leading to a
delay in the project or in overlapping periods (Alaghbari et al., 2007). This
type of delay arises when an event or more of delay coincides. Two types
of delays or more in the same time. Each party has to document and
organize his daily construction reports, to make it easy to know the party
causing delays, so that he will take responsibility for them (Robins,

Stephen, and Kotze, 1988).

The use of critical path analysis model (CPM) for planning and
representation of work activities; can make it easy to assess the time
schedule of the project, and compare it to what has been done. This way
may be used in the delay solo (not concurrent delay) successfully, but it

usually fails in the evaluation of the delay that is caused by several parties.
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Which makes us look for other ways to analyze and measure delays, those
ways vary from one case to another. It is important to develop (CPM) to be
more realistic in representing the difficulties related to construction
projects. (Wickire and smith, 1974). Until the development of CPM
schedule analysis, there is no reliable method to differentiate the impact of
owner-caused delays from contractor -caused delays. With the
sophisticated computerized techniques now available, however, it has
become possible to segregate the impacts of apparently concurrent owner

and contractor delays (Alwi and Hampson, 2002).

2.8.2 Non — Concurrent delay or solo delay

The delay caused by one party, with the other parties not having any
responsibility for it. It happened when one of the project's activities need
more than the planned time to accomplish it in the (schedule time listed in
plan). Critical Path Method is the tool used to know the duration of the
delay, the resulting cost, and its impact on other activities. In addition, it
assist in the identification and knowledge of party causing the delay and

therefore carry the responsibility and the costs of delay (scott, 1995).

Table 2.3 show the different between different types of delay from
point of view several researchers. Different between (Critical Versus Non-
Critical Delays, Excusable Versus Non-Excusable Delay, Compensable
Delay versus Non-Compensable Delay, and Concurrent Delay versus Non-

Concurrent Delay).
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Table (2.3): The difference between the types delay

Critical Versus Non-Critical Delays

Critical delays

Non-Critical Delays

Critical delays are considered when delay
affect at project completion time or
specific date in project execution plan
Theodore (2009).

Non-critical delays are considered
when delay do not affect the
project completion or specific
date in project execution plan
Theodore (2009).

Excusable Versus Non-Excusable Delay

Excusable delays

Non-excusable delays

Caused by reasons or responsibility
related to the owner party, hence, in this
type the contractor is entitled to
compensation in extension of time
Behboudi (2009).

delay occur beyond  contractor’s or
subcontractor’s  control ,  through
Incidence an unforeseeable events ;
delays resulting from the following events
would be considered excusable delay:
General labor strikes, fires, floods, owner-
directed changes, errors in the plans and
specifications, differing site conditions or
concealed conditions, difficult climatic
conditions, Intervention by outside
agencies and Lack of action by
government bodies Theodore(2009).

Caused by the contractors actions
or responsibilities, in this type the
client is compensated from
contractor Behboudi (2009).

Events that are within the
contractor’s or sub contractor's
control. Non-excusable delays
include late performance of sub-
contractors, Delay by suppliers
and Poor workmanship by the
contractor or  sub-contractors
Theodore (2009).

Compensable Delay versus Non-Compensable Delay

Compensable Delays

Non-Compensable Delays

Contractor is entitled to get compensation,
such as payment for delay and extend the
period; only excusable delays can be
compensable. Compensable delay is
caused by the owner or the owner's agents
Mohammed and Isah (2012)

Caused by third parties or external
incidents beyond the control of
both the owner and the contractor,
where the contractor is normally
entitled to get extension in time
but do not compensation for delay
damages Mohammed and Isah
(2012).

Concurrent Delay versus Non-Concurrent Delay

Concurrent Delays

Non-Concurrent Delays

When two or more parallel and
independent delays to the critical path of a
project this type called Concurrent delays.
Can be on the same critical path or on a
parallel critical path Rider and Long
(2013).

When there are difficulty of
completing one of the project's
activities according to the listed

plan (Scott, 1995).
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2.9 Factors that cause delay problems in construction project

Mulenga et al (2013, p.174)"Causes of delays are factors or events
that occur before and during the construction process that will affect the

time of completing a project".

Wideman (1990) and Ahmed et al. (2003) showed two type of
factors caused delay in completing construction projects that are internal
and external reasons. Internal causes are reasons produced from one of
three main parties in the project (contractor, consultant and owner), these
factor include (technical, administrative, financial, human, etc.) factors.
External factors related to materials, weather conditions, governmental,
political reasons, etc. There are many reasons that lead to delay in
construction projects, which come from different sources and cannot be
counted; each project has a special environment and circumstances that
distinguish it from other projects such as nature of work, total cost,
experience of contractor, site condition, and flexibility in design and

implementation (Alzubaydi, 2000).

Assaf et al (1995), Al Kass and Mazeroll (1996) ,Scott (1997), Chan
et al(1996), Kaming et al(1997), Elinwa et al(2001) , Hussein (2002)
Ahmad et al(2002),Enshasi (2003), Rahman and Yahya (2006),Alghbari et
al (2007), Al-Najar (2008) ,Bosneneh (2010),pourrostam et al (2011) and
Ibronk et al(2013). Table 2.1 summaries the general causes of project
delays appears from the above previous studies. Associated with each of

the contractor, consultant, owner, contract, project, and external causes.
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Table (2.4): Summary of causes of delay in construction projects
according to the above previous studies.

Factors appeared through

Factors appeared through

NO . . NO . .
previous studies previous studies
contractor related delays
1 | Mistakes during construction 13 | Shortage of materials
Study is not sufficient for the : .
2 site by the contractor 14 | Poor quality of materials
3 | Stop work without valid reason | 15 | Materials specifications
Not verify the validity of the o e . \
4 | designs before starting | 16 Unavailability of equipment's
. on request
execution
5 | Poor planning 17 We?:lkness' productivity of the
equipment’s
6 scheduling or Fesouree | e | low productivity of labor
management
7 | Poor quality control 19 | Shortage of manpower
8 Unsmoot_h e>_<temal and internal 20 | Inadequate skill of manpower
communications
9 | Lack of experience of similar 21 | Lack of trades skill
Contractor failure to regulate
10 the flow of cash for the project 22 | Incompetent contractor staff
Irregular payments of Bad Relationship between top
11 23 :
subcontractors management and site staff
Financial efficiency of the
12 | contractor is not suitable for the | 24 | Human error
project
Consultant related delays
1 | Slowness in giving instructions 8 Poqr design and delays in
design
) Waiting time for approval of 9 Inadequate project management
tests and inspections assistance
3 Delays receipt — of executing 10 | Lack of incentives for staff
stages
4 existence of deficiencies or 1 Do not use the software in
errors in design modern design
5 | Delays in payment 12 | Materials are difficult to obtain
Inadequate consultant Poor communication between
6 ) 13
experience consultant staff
7 | Inaccurate site investigation 14 Absence of consultant's site
staff
owner related delays
1 Slow decision making 7 Project objectives are not very

clear
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Factors appeared through Factors appeared through
NO . . NO . .
previous studies previous studies
2 Change orders 8 Irregular payments
3 Time fgr implementation 9 Financial problems
inadequate
4 Lack of comn'lum.catlon and 10 delayed payments
coordination
5 Ineffectiveness fine 11 Lack of qualified hurpan
resources for the project
6 Lack of incentives for staff 12 Lack of atte.:n.tlon to staff
traimning
Contract related delays Project related delays
Deficiencies, errors,
1 contradictions, ambiguities in 1 Project Location
contract documents
2 Context of Contract 2 Project Design complexity
3 Responsibilities of the parties is 3 High Level of Quality
not clear requirements
4 Contract type 4 Problem with neighbors
Inadequacy of dispute
5
settlement procedures
External related delays
o\ Poor site conditions (location,
1 Bad Weather conditions 5
ground, etc.)
2 | Unknown geological conditions | 6 Poor economie conditions
(currency, inflation rate, etc.)
3 Labor restrictions 7 Contlict, war, and public
enemy
4 Labor strike 2 Strikes, Israeli attacks and
border closures

Assaf et al (1995) studied the most important reasons for delay in
large construction projects in Saudi Arabia and the relative importance.
A survey was undertaken of a randomly selected sample of 24 contractors,
15 consultant engineering office, and nine owners from the Eastern
Province of Saudi Arabia. The survey included 56 causes of delay, asked of
the sample questionnaire to determine the degree of importance for these
reasons, the delay factors were grouped into nine major groups. The results

show that there is a consensus in the views of both the contractors ,
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consultants and owners in the order of reasons for the delay and its
importance, and financial matters was ranked first among the items.

Several reasons found in this study such as:

Adoption of documentation.

= The delay in payment to contractors and liquidity problems in the

implementation phase.

*= Change in engineering designs.

= Conflicts because of schedule for sub-contractors.

= Slow in making decisions.

= Mistakes in design.

= Shortages and lack of employment experience.

Assaf and Al-Hejji (2006) studied a variety of projects in Saudi Arabia
to determine the most important reasons for the delay in construction
projects, from the point of view of both the owner, contractor and
consultant. The study conducted on 23 contractors , 19 consultants and 15
owner was developed 73 reason for the delay in nine groups and the study
showed that overtaking time by (10%-30%)and appeared the most common
causes of delay is (change order) and found 45 out of 76 project may
delayed from the planned date for the implementation of. The study

revealed that most of the reasons for the delay are as follows:
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Delay in progress payments.

Ineffective planning and scheduling by contractor.

= Poor site management and supervision by contractor.

Shortage of labors and difficulties in financing.

All parties agree that the following causes are the least important:
changes in government regulations, traffic control, restrictions at site, effect

of social and cultural factors and accidents during construction.

Mezher and Tawil (1996) studied of the most important reasons for
the major causes of delays in the construction industry in Lebanon and the
relative importance of these reasons. Was undertaken a survey of a
randomly selected sample of 11 owners, 15 contractors and 10 consultant
engineering office from Lebanon. The survey included 64 causes of delay,
grouped into 10 major groups, which the participants were asked to
indicate the level of importance of each delay. The study showed that most

of the reasons for the delay in construction projects in Lebanon are:

= Factors related to the owner are financial problems.

= Factors related to the contractor is the contractual relationship.

= Factors related to the consultant is project management.

Ogunlana et al (1996) (52) Studied the delays in construction

projects, A survey was conducted to study the delay in skyscrapers building
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construction projects in (Bangkok, Thailand), and the resources supply
problems are more severe problems that have emerged in the construction
industry in the boom years of Thailand . The study showed that most of the

reasons for the delay in construction projects in Thailand are:

= Owner-related factors include the change in the area of work and

slowness in decision-making.

» Factors related to the designer include missing graphics and slow

response.

= Factors relating to a contractor are material management problems, poor
management and coordination, Problems of planning and scheduling,
problem in allocation materials, labor, equipment, and poor management

of the site.

The research study the most important reasons for the delay in Hong
Kong, the results of this study showed the most important reasons of delay
in Hong Kong are mismanagement, delay in processing of materials, slow
decision-making, and lack of communication between the various parties

(Chan and Kumarswamy, 1998).

Aim from this study to find and develop modeling mathematical
linking the relationship between the time planned for implementation and
the actual time of implementation to be used by project managers and
consultants to estimate the time required by the implementation of projects.

The study showed that the designer is the main reason on delay, bad
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weather, different work condition, late deliveries, economic condition and
increase in quantity. Then built a mathematical model (simple linear) of the
relationship between time planned and actual for projects, confidence 99%

degree (Al-Momani, 2000).

Odeh and Battaineh et al (2002) studied aiming to identify the most
important reasons for the delay in construction projects in Jordan from
point of view of both contractors and consultants, the results were that
contractors and consultants may gather and agreed on the following reasons

leading to the delay:

Enter the owner.

* Jnexperience of contractors.

Financial matters and payments.

Labor productivity.

Slow decision-making.

Improper planning.

Sub-contractors is one of the ten major reasons for the delay.

Frimpongs et al (2003) studied the delays in construction projects in

Ghana, study revealed that most of the reasons for the delay are as follows:

= Monthly payment difficulties.
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* Poor management of sub-contractors.

=  Supply and collection of materials.

* Poor technical performance of the Project Management.

* Change in the prices of materials.

In this study, the researchers did not find any similarity in the
reasons for the delay between those countries, (Britain and Saudi Arabia)
the contractor-related factors appeared first, then the employer-specific

factors (Falqi, 2004).

Studied field types and causes of claims in terms of construction
projects in United Arab Emirate, the study showed that claims for
compensation arising from the delay-causing agents and is considered the
most important causes of conflicts in financial claims (AL-Abedien, et al,

2005).

Koushki et al (2005) Studied causes of delay in construction projects

in Kuwait, Have emerged some following reasons:
= Owner's lack of experience and poor financial potentials.
» Lack of materials necessary for working and poor quality.

Wiguna and Scott (2005) studied the risks and increase in the cost
affecting the delays in construction projects in the cities of (Swar Abaya
and Yanbassar) in Indonesia, the study revealed that the most important

risks are:
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* An increase in the prices of materials.

= Change in designs by the owner.

= Mistakes designs

= Weather conditions

* Delay in cash flows

= Mistakes in the course of implementation.

Al Hindawi and Awad (2007) (62) this study showed main reasons of
delay in construction projects in Iraq, a questionnaire was includes 78
causes of the delay was presented the questionnaire to 27 who specializes
in this area has been reached to 62 reasons in questionnaire after modify,
were displayed on random samples include engineers, owner and
contractors. Have been placed degrees of the reasons and find arithmetic
mean and demonstrate the importance of the reasons, was used regression
analysis method to find the relationship between the number of years of
experience and the rate of delay rate among respondents. The most

important reasons for delay appeared as follows:-

Refer the bid to the lowest price.

Contractors' financial incompetence and weakness in time scheduling.

Height and change in the price of materials.

Delay in laboratory tests of materials.



49

The study showed that the reasons for the owner are more important

in a delay, then the reasons for contractor.

Sambasivan and Soon (2007) identified the delay factors and their
effect on project completion in Malaysia. Earlier studies considered either
the causes or the effects of project delays, separately. In this study, an
integrated approach and tries to analyze the impact of specific reasons for
specific effects. Was done through the work of a questionnaire was
distributed to 150 respondents from clients, consultants and contractors and
identified the top ten causes for the delay within 25 reason and 6 different

effects of the delay and the top ten reasons appeared as follows:-

Poor planning contractor.

= Poor site management contractor.

= Experience of the contractor is not sufficient.

» Inadequate funding by the client for completed work.

= Problems with sub-contractors.

= [ack of materials.

= Availability of equipment and failure.

= Weakness of the process of communication between the parties.

= Errors during the implementation phase.
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Abd El-Razek, et al (2008) studied the main reasons for delay in
construction projects in Egypt from the point of view of both the contractor

and consultant and the owner. The important causes are:

Financing by contractor during construction.

Delays in contractor’s payment by owner.

Design changes by owner.

Partial payments during construction.

No utilization of professional (construction/contractual) management.

The contractor and owner were found to have opposing views,
mostly blaming one another for delays, while the consultant was seen as
having an intermediate view. The study showed there must be a collective
work between the three parties to reduce the rate of delay in projects, and

showed that the delay depends on the type and size of the project.

Tumi, et al (2009) studied delays in construction projects in
Benghazi city in Libya, this study said the problem of delay will not be
solved unless measures have been taken. Administrative strict order to
reduce this phenomenon through proper planning and oversight of good
design activities and construction works, then study recommended that the
application of good practices for the planning and coordination work to
reorganize control method. One of the most important reasons that emerged
from the study with regard to the reasons for the delay in construction

projects in Libya are:
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= [ack of effective communication.

= Design errors.

= Shortage of supply some material.

= Slow decision-making.

= Financial 1ssues.

= (Cash-flow problems during construction.

» Increase in quantities.

Many related studies found that the bad political situation in
Palestine due to the Israeli occupation was major influential on the
Palestinian construction sector. As an illustration, Osaily (2010) illustrated
that the political situation was the major barrier that prevents implementing
sustainable construction in West Bank. Also ,(AL-Najar,2008) studied
delay and cost overrun in the construction projects in Palestine-Gaza Strip
through the work of a random survey includes 66 contractors and 27
consultants and 31 owners and contained 110 reason within 12 groups
included 42 reason for cost overruns. There seems to be a general
agreement between contractors, consultants and owners regarding causes of
delays and cost overruns, the most important reason for the delay is
political matters, especially strikes and border closures. The main four

causes of time delays included:

= Strikes and border closures.
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Material-related factors.

Lack of materials in markets.

Delays in materials delivery to the site.

The main three causes for cost overruns included:

Price fluctuations of construction materials.

Contractor delays in material and equipment delivery.

Inflation

Al-Momani(2000), lim & mohamed (2000), Odeh and Battaineh
(2002), Frimpong et al (2003), long et al (2004), Koushk et al (2005),
Faridi &El-Sayegh (2006), Zaneldin (2006), Assaf and AL-Hejji (2006),
Meeampol & Ogulana (2006), Lo et al (2006), Alaghbari et al (2007),
Sambasivan and Soon (2007), Le-Hoai et al (2008), Gkriza& Labi (2008),
El-Razak et al. (2008), Sweis et al (2008), Toor and Ogunlana (2008),
Enshassi et al. (2008), and Kaliba (2009)

Table (2.5) summaries the general causes of project delays appears
from the above previous studies. Associated with each of the contractor,
consultant, owner, materials and equipment, contract, project, labor, and

external causes.
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Table (2.5): illustrate the general causes of project delays appears from the above previous studies.
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Contractor's Responsibility
1 | Poor site management V V \ V \ V \
5 Ineffective planning and scheduling of J J J
project
3 | Financial difficulties v N N N N
4 | Incompetent subcontractor v
5 | Mistakes during construction v v
6 | Improper construction method v v
7 | Problems with subcontractors v
8 | Inadequate contractor experience v \ V V
Consultant's Responsibility
1 | Lack of consultant’s experience v v N
2 | Inaccurate estimates v v
3 | Poor contract management v v
4 Mistakes and discrepancies in design J J J J
documents
Late in reviewing and approving design
5 v v v ol
documents
6 | Delays in producing design documents v v v N

Owner's Responsibility
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Change orders by owner during J J J J

Construction

Delay in progress payments v v v

Slowness in decision making process v v v

Contractors ,Consultants & Owners
Lack of communication between the J
parties
Labors
Shortage of labors v v v v
Low productivity level of labors v v v N N N
Material
Lack of materials on market \
Delay in delivery of materials to site v v \ \
External Factor
Obstacles from government v v
Bad weather v v v N
Equipment
Equipment unavailability v N
Project

Problem with neighbors and site J J

condition

Type of project bidding and award v
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Pourrostam and Ismail (2011) showed main reasons and
consequences of the delay in construction projects in Iran. Questionnaire
was used to determine the reasons and consequences delay from the point
of view of both consultants and contractors, appeared 10 major reasons for
the delay from the list contains 27 different reasons for the delay, the study
showed the six different effects resulted from delay. The predominant

reasons for the delay are:

Poor site management and supervision.

= Delay payments by the client.

» The emergence of change order during construction.

» [neffective Planning and Scheduling by the contractor.

* Financial difficulties by the contractor.

= Slow in decision-making by the client.

= Delay in the design documents.

= Weakness in the review and approval of documents by the client.

= Poor contract management by the consultant.

= Problem with subcontractor.

Mohammad and Isah (2012) studied the causes that lead to delays in

construction projects in Nigeria, through the adoption of survey through the
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work of a questionnaire has been distributed to each of the contractors,
consultants and owners, the study showed that the delay many of reasons,
the most important reason is shortage of supply, improper planning, lack of
communication, design errors. The study showed that the delay is causing
more damage than good in construction projects so you must take strict
measures in order to improve the efficiency and effectiveness of the
construction industry by work adequate planning, coordination, and proper
monitoring of the construction projects by an experience and qualify

professionals.

Ibironke et al (2013) this study causes that lead to non-excusable
delays in completion of construction projects in Nigeria. Through work of
survey to find out reasons for the delay , its effects and ways to reduce
them from the standpoint of consultants and contractors have been
collecting and analyzing information by weighted mean, the questioners
has been contained 57 factor of non-excusable delays in eight main groups.

Some of the most important factors that cause non-excusable delays are:

Insufficient numbers of equipment.

Change orders.

Poor design/delays in design.

= Incompetent project team.

Improper planning and scheduling.
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Ensuring adequate source of finance, engaging competent Project
Manager and making all necessary resources available among others are

the means of minimizing non-excusable delays.

Shweiki (2013) studied the construction contracting sector in
Palestine, highlight this sector problems and obstacles from the point of
view; contractors, project owners, consultants, and donor countries

institutes.

This study showed that the problems related to the career ethics are
the most important problems that faced Palestinian construction sector.

Also

1. Intense competition between contractors to the extent of bidding at cost

prices or by losses, and awarding the tender to the lowest price.

2. Owners' payments delay.

3. Currency exchange rate fluctuation.

4. Owner deceleration in decision-making.

5. Number of available contractors is high compared with the size of

tendered projects.

Najmi (2011) study case of the management of construction projects
in the West Bank has been adoption of the researcher to the qualitative

approach mainly and quantitative in a complementary way, through
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interviews with managers of 36 projects from various area in West Bank.

Of the most important problems facing the project management are:
1. Poor planning and management of project.
2. Weakness of communication between parties.

As a result, the researcher developed a model to try to arrange and
organize the process of managing construction projects in order to be an

effective tool to help project managers.
2.10 Effects emerged because of the delay in construction projects

Pourrostam and Ismail (2011) effects of delays are the consequences
that occur when the reasons of delay are unknown; they usually have large

impact on the completion of a project.

Sunjka and Jacob (2013) identified and defined effects of delays and

tabulated them as follows:

% Time overrun: When they are exceeded in the stipulated time

necessary to completion the project.

» Budget overrun: when end of the project at a cost higher than the

stipulated budget.

% Poor quality: Poor workmanship or bad materials lead to the

emergence of low quality.

¢ Bad Public Relations: When delay occur a bad reputation resulting for

each parties (owner, consultant, and contractor).
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% Litigation: Disputes can lead to court cases especially when large

penalties expected happen.

% Arbitration: Will carry on the project extra time and cost result by

Participation of professional arbitrators.

» Disputes and claims: Disputes and claims arise from either party in the

contract from the losses incurred when delay are occur.

s Total abandonment: if delay issues are not resolved timeously, delays

in project execution could lead to total abandonment.

These findings generally agree with other studies; like those carried
out by Aibinu and Jagboro (2002), Sambasivan and Soon (2007), Tumi,
Omran and Pakir (2009), Motaleb and Kishk (2010), Pourrostam and
Ismail (2011), Ibironke et al (2013) mentioned several effects produced
when there is a delay in a construction project. These are; time overrun,
cost overrun, disputes, complete abandonment and litigation, arbitration,
projects blacklisted by the authorities, gaining a bad reputation and waste

in time and money.

Kikwasi (2012) identified 14 effects of delays in Tanzania and
ranked them as follows; time and cost overrun, negative social impact,
waste of resources, arbitration, disputes, lead client to return the loans, poor
quality, Delay in making a profit for the owner, bankruptcy, litigation,

create stress on contractors, total abandonment and acceleration losses.
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2.11 Mitigation the effects of construction delays

There is a need to conduct an analysis to determine the effect of the
delay on the time, followed by taking appropriate action to minimize the
delay. It is important to improve the estimated duration of the activity,
according to actual skill Levels, unexpected events, efficiency of working
time. Are necessary to minimize the losses, this can be achieved by many
measures , such as the protection of the work is completed in a timely
manner , and timely change or cancel purchase orders . It is important to
predict and identify problems in the early stages of construction and
diagnose the cause to finding and implementing the most appropriate and

economical solutions (Abdul-Rahman et al 2006).

Aibinu and Jagboro (2002) said that time effects of delays could be
minimized by applicable acceleration of subsequent site activities to reduce

or if possible eliminate time overrun.

Pourrostam and Ismail (2011) had recommended factors to address

in reducing delays to owners, consultants and contractors are:

e Owners should recruit competent project manager, and provision

progress payments to contractors on time.

e (Consultants have to complete and prepare design on time; try to
manage the project professionally, using professional specialists and

implementation of accurate per-design for minimizing future changes.
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e Contractors need to provide effective planning of project execution, and

provide adequate source of finance during construction.

Tumi et al (2009) said to avoidance of delays in construction projects

in Libya should achieve the following factors:
e Making Risk Management
e Proper Planning
e Proper Payment from owner.
e Prepare Insurance Claims.
e Good Scheduling Program.
e Owner Representative for Project
e Selecting Expert Understand Their Assignment
e (lear Contract and Bill of Quantity.
e Compute the Amount of Financial Damages.

Mohammad and Isah (2012) recommended that the impact of delays
on construction projects might be reduced by achieving adequate planning;
coordination; and proper monitoring of the construction projects by hiring

experienced and qualified professionals.
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2.12 General Discussion

The researcher in this chapter, display several previous studies of
local, Arab and foreign studies related to the subject of the present study ,to
learn and stand on the most important topics covered , to identify the
methods and procedures adopted , identify the results that have been

reached , comment on and clarify the extent to which have been reached .

Previous research studies mention lack of symmetry with respect to
the reasons for the delay in construction projects because of different of
environment from one country to another, and difference in the elements of
the construction industry from one country to another. Was to take
advantage of the results and the reasons identified by the researchers for the

purpose of building and preparing suitable questionnaire in this research.
¢  Demonstrate the importance of this study through :

1. The importance of the completion of construction projects on time;
delay lead to negative effects at; all parties of project {contractor,

owner, and consultant}, on the society, and on the national economy.

2. The main parties of project {contractor, owner, and consultant} do not
give importance to (Time Management) concept, and lack of interest to

evaluate the required time to completion project.

3. The importance of this study in the West Bank due to many reasons,

mainly :
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A. Research and studies in this field in Palestine are few or rare , the
research that has been worked in Palestine, particularly in Gaza strip,
researcher thesis (Jomah Mohammed Al-Najjar) talked about "Factors
Influencing Time and Cost Overruns on Construction Projects in the
Gaza Strip" in The Islamic University of Gaza at 2008. Moreover, [
did not find any research in the West Bank talking about factors cause

delay in construction projects.

B. Many or most of the Palestinian construction projects are exceeding

required time for implementation.

C. Delay leads to many of the negative effects of the most important;
overrun time and cost, and appear disputes and conflicts between

various project parties.

D. Prevent or minimize delays in Palestinian construction projects lead to
improve the construction industry in Palestine, and consequent
positive effects on the national economy, and good returns on all

project parties.

4. The problem of delay in the construction industry is a global
phenomenon, and the construction industry in Palestine is no exception.
It has been found from previous studies that many researchers have
studied the subject of delay in construction projects in order to assess
the causes of it and notes from previous studies taken. The lack of

symmetry with respect to the reasons for the delay in construction
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projects, the reason for this is due to the different elements of the

construction industry from one country to another.

The study agree or disagree with the previous studies, but there is a
close relationship between the current study and most previous studies
in terms of the subject of the study and the current study will follow an

integrated approach and tries to analyze the impact of specific reasons.

This search will be an integrated study of the reasons for the delay from
the point of view of both contractors, consultants and the owners in
Palestine, Palestine environment differ from other country because it

located under the Israeli occupation.

Has been utilized to study the reasons for the delay in construction
projects in previous studies in building an organizational structure of

the study and the preparation of the questionnaire form for this search.
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Chapter Three
Research Methodology
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Chapter Three

Research Methodology

3.1 Introduction

This chapter deals with a methodology and procedures followed to
determine the style and methods of collecting information and data from
study population through field sources. The aim of this study is to know the
reasons for the delays in construction projects from the contractors,
consultants, and owner perspectives. This chapter discusses the scope of
research, research strategy, research design, description of study
population, study sample, methodology of this study, location of study, and

statistical tools used in the research
3.2 Scope of research

The study includes the reasons for the delays during both the design,
and implementation stages. The research sample was chosen from the three
main large areas (cities): Hebron, Ramallah, and Nablus. The data for this
study have been gathered through detailed literature review and

questionnaire survey.
3.3 Research Strategy

The researcher used the descriptive analytical approach to analyze
the data and get to the results of the study. A brief review for some of the

characteristics of this approach is discussed.
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3.3.1 Descriptive analytical approach

Descriptive analytical approach is a scientific method of analysis and
interpretation used to reach a particular goal to explain certain phenomena,

whether social, humanitarian or others.

The descriptive approach uses two methods to describe a

phenomenon:

(Quantitative and qualitative research).

= (Qualitative approach: is interested in describing the phenomenon, and
describes the characteristics; used to collect realistic data and study the

relations between the facts.

* (Quantitative approach: is interested in describing the phenomenon
described digitally illustrates the size, amount and interdependence

with other phenomena (Asa'ati, 1993).

= Qualitative and quantitative research is two of the main schools in
researches. However, there are researches where one method is more

useful than the other is.

In this thesis mixed approach is used, specifically a quantitative
approach used to understand the perception of construction professionals in
the West Bank towards factors causing delay in construction projects, the
qualitative approach is needed to have more complete understanding of the

phenomenon.
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3.3.2 Steps of description Approach
1- Define a specific problem and gather relevant information
2- Identify the problem and formulate research questions,

3- Select the sample, which will be held by the study size and style
selected, then identify tools that will be followed by the researcher in
research (interviews, questionnaire, etc.), then tested the credibility of

these tools.
4- Collect information correctly and accurately organize and categorize it.
5- Analyze the results, debriefing conclusions and interpretations.
3.4 Research Design

Figure 3.1 shows the methodology flow chart, which includes
Summary of methodology used in this research. Research design refers to
the plan, which will be followed by the scientific research aimed at guiding

the process of data collection and analysis (Poilt and Hungler, 1985).
This research consists of eight phases:

1. The first phase of the research is the proposal includes identifying
importance of study, definition problems of the study; identify

objectives of the study and development of study plan.

2. The second phase of the research is literature review including
literatures and studies related to the causes of delay in construction

projects were reviewed.
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3. The third phase of the research includes conducting interviews with
company owners or their representatives of managers or engineers for
some local firms includes owners institutions, consultants office,
contractors companies, and academic experts to collect actual causes

leading to delay in construction projects completion.

4. The fourth phase of the research includes the questionnaire design and
distribution, making interviews with engineers, managers, academics
and others to know the most important reasons causing delays in
construction projects. The purpose of the pilot study was to test if the
questions in the questionnaire are clear to be answered; the information
(answers) that will be gathered through the questionnaire will help to

achieve the objective of the study.

5. The fifth phase of the research was distributing questionnaire , through
distribution 410 questionnaires to research sample includes local
contractors companies, engineering consultants' offices and owners'
institution by communicating with their experts, and distributing it to
other experts in other disciplines, 222 questionnaire were collected only
219 questionnaire  valid to analyze. To collect the necessary
information and data that will help in achieving the objective of the

study.

6. The sixth phase of the research includes analysis of data and discussion
it by using Statistical Package for the Social Sciences program (SPSS),

to execute the required analysis.
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7. The seventh phase of the research includes develop procedures and

models to improvement Palestinian construction projects performance.

8. The last phase of the research includes the conclusions and

recommendations.

Topic Selection

7

Develop Researcher
Plan

Piloting (twelve experts
Were invited )

Questionnaires
Validity

Conclusion and
_Recommendation

— —

Figure (3.1): Methodology flowchart
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3.5 The study population

Study population is composed of those people who are directly

affected by the problem of the thesis (delay in construction projects).

This population included consultants engineering office, contracting
companies (first A&B class, second and third classes), and owner's

institutions.

3.6 Study Sample

3.6.1 Study Sample (consultants' offices)

This sample represents the consultants office party, the researcher
choose a sample of the study population, which includes all consulting
engineering offices with a valid membership in the engineering association
in each of Hebron, Ramallah and Nablus. The Engineers Association (EA)
gave the data regarding the classified engineering offices (consultants) in
the West Bank. 113 offices distributed among the three main cities in the
W.B. divided as follows: (52) office in Ramallah, (29) office in Hebron,
and (32) office in Nablus (Engineering Association, 2013).

Table (3.1): The distribution of the consultant offices population.
(Engineering Association, 2013).

Region Hebron | Ramallah | Nablus Classified

(South) | (Medium) | (North)
Number of Engineering

offices valid membership 29 52 32 consultant

Percentage % 26 46 28
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3.6.2 The study sample (Contracting Companies)

This sample represents the contractors' party; include only the
companies that had valid registration according to the Palestinian
Contractors Union records. PCU in the W.B. classified the contracting
companies into five major categories depending on their size of executed

projects, capital, and staff qualifications.

According to the PCU class one refers to the largest contractors,
divided into two categories (A&B) and class 5 refers to the smallest. The
total number of companies located in the W.B., classified and recorded
According PCU classification lists in 31 March 2013 for the following
fields: building, water and wastewater, roads and electromechanical is 405
companies includes five classes (class 1 (A&B), class 2 class 3 class 4 class
5) in various fields. This list includes companies' names, addresses, fields
of work and classifications. The following figure shows the distribution of

these companies among W.B. cities:

Ag

oA

va ve

Figure (3.2): distribution of companies in the West Bank Formatted from
classification lists in 31 March 2013(PCU, 2013).

In these research categories, four & five were neglected because they

are new companies with little experience in construction sector. Figure



75

(3.2) illustrate the largest distribution contracting companies in Ramallah,

Nablus and Hebron includes 187 contracting company.

Figure (3.4): illustrates distribution of the contracting companies'
population in the three largest cities in the West Bank (Ramallah, Hebron,

and Nablus)

Ramallah Nabluse Hebron

M (First (A&B W Second @ Third

Figure (3.3): The distribution of the contracting companies' population. (PCU,
2013).

3.6.3 The study sample (owners)

The researcher encountered difficulty in knowing the real number of
owners who have practice and knowledge in the construction projects in the
West Bank, because there is no official reports which shows the number

and names of the projects owners in the W.B.

The researcher seeks to find solutions to help identify and know the
owners through meetings with many public and private entities, which
include (municipalities, ministries, Engineers Association, and Palestinian

Contractors Union (PCU), etc.). Because of these meetings, a list of the
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names owners who have experience in the construction projects which
include (international and government agencies, ministries, municipalities,

public and private projects owners, etc. (shweiki, 2013).

The questionnaire was distributed randomly to a sample of (110)
owners in different research representative cities in the W.B. include

samples in Hebron, Nablus, and Ramallah.

3.7 Methodology of this study

The present study used the descriptive analytical approach to collect
data then analyze these data to achieve goals of this study, used the
approach of sampling survey questionnaire (appendix A; B), as major tool
for data collection on subject of study. In addition, Interviews was a
secondary tool. A questionnaire was developed to study the causes and

effects of delay of construction industry in the W.B.

3.7.1 Questionnaire approach

Questionnaire was developed to assess the perceptions of owners,
consultants, and contractors due to the importance index of factors causing
delay and effects of it in construction projects in west bank. (See appendix

A; B).

3.7.2 Interviews

Interviews were conducted with a number of representatives of the

research sample includes contractors or their representatives, consultants or
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their representative and owners or their representative, including a number
of experts, academics, project managers, engineers, owners of (companies,

offices and institutions) and PCU representative. Open conversations were

held with interviewees, asking them about the following :

% Reasons for the delay in construction projects

*» Effects resulting from the delay in construction projects.

% Factors (solutions) that lead to reduce the occurrence of delay in

construction projects.

In addition, to know their opinion and comments in the following:

s The top ten causes contributed to delays resulting from analysis.

s+ Research questions and their answers resulting from the analysis.

% Proposed Framework

The obtained data will be used to:

1. Build and formulate suitable questionnaire to help to achieve the goals

of this research

2. To check the reliability of the results of the research (compare between
the information that was obtained from previous interviews with the

results produced from questionnaires analysis).
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3.7.2.1 Interviews analysis

Thematic analysis method is used in the analysis of the interviews.

Guest (2012) defined thematic analysis method as the most common
way in the analysis of qualitative research. It tightens on setting,

examining, and recording themes within data (Braun and Clarke, 2006).

"Themes are patterns across data sets that are important to the
description of a phenomenon and are associated to a specific research
question"(Daly and Gliksman, 1997). Braun and Clarke (2006) said

thematic analysis is performed through six phases as follows:

1. Familiarization with data.

N

Generating initial codes.

W

. Searching for themes among codes.

4. Reviewing themes.

V)]

. Defining and naming themes.

6. Producing the final report

3.7.3 Questionnaire design

3.7.3.1 Collection of data for formulating the questionnaire

In order to achieve the goals of research, the following information

has been gathered from several sources :
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1- Theoretical study

The researcher used a number of sources such as scientific references
(books, journal, articles, papers, M.Sc. thesis, internet, and previous studies
and research) related to the subject of study to build a base of data out of

them.

Reasons for the delay in construction projects and the implications
therefore, solutions that help to mitigate the problem, will be valid for

presentation to the experts for the first phase of the study.
2- Practical study

As mentioned previously several personal interviews were
conducted. Field visit to several of contractors in the headquarters of their
companies and projects to find out their opinions of the problem of delay.
The goal is to identify the reasons for the delay they faced in previous
projects or facing currently in projects under implementation. Field visit to
several of consultants in the headquarters of their offices to find out their
opinions of the problem of delay through an interview. Field visit to several
of owners in the headquarters of their institutions to find out their opinions

of the problem of delay through an interview.

e Palestinian Central Bureau for Statistics (PCBS).

e Palestinian contractors union (PCU).

e Interviews with experts, academics and professionals to enrich the

research results.



80

Data collected during interviews and theoretical study was used to

build a preliminary questionnaire.

3.7.3.2 Pilot study

A preliminary questionnaire evaluated with the help of experts and

academics.

Pilot study used to test and prove that questions in questionnaire is
clear and could be answered; to help in achieving the goal of searching
through a field survey using the initial version of the questionnaire in
Arabic language. The questionnaire was presented to the experts of in the
construction projects field include :{ consultants, owners, contractors,
academics and statisticians}. To clarify their views on wither the
questionnaire is comprehensive and effective, a space left for them to work
the necessary amendments to modify the text or add new reasons. In
general, they agreed that the questionnaire is suitable, comprehensive and
appropriate to achieve the goals of the study, with emergence of minor
adjustments, and exclude the questions that were rejected by more than

20% of the experts.

The comments and some modifications been done, a final design and
formulation of the questionnaire reached. A test was made to check the
questionnaire content validity and to assure that the sentences are clear and

precise; accordingly, the draft version was modified.
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3.7.3.3 Questionnaire Validity

The objective of literature review includes many of relevant
materials from textbooks, professional journals, papers, research reports,
and internet to develop a framework for the research study and to prepare
structured interviews and questionnaire survey. The identified causes have
been verified through literature review and a series of interviews with a
number of selected experts in construction project such as managers,

engineers, owners, academic and contractors.

3.7.3.4 Questionnaire Distribution

Questionnaire was distributed in several ways to increase the number

of response research sample and these methods include:

e Distribution of the questionnaire by hand: by contacting them and
making an appointment to meet, finding out their address, and then

going to their offices and their companies.

e Distribution of the questionnaire by phoning: by making calls to sample
search asking for meeting appointments, or to obtain their faxes number
or email. It was difficult to get to their offices to be delivered by hand,
for several reasons; there is no enough time for some people to meet
them personally, or Lack of offices, where the office is for some part of
their homes. Therefore, it has been sent to their faxes or emails, with a

demand to fill the questionnaire.
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e Distribution of the questionnaire by placing a copy of the questionnaire

in the Engineers Association and Palestinian Contractors Union.
3.8 Location of study (questioners' distribution)

West Bank is the location of this study; Hebron, Ramallah and
Nablus, were the main cities that represent the three regions of the West
Bank; Southern, Middle, and Northern regions. Questionnaire was
distributed to 187 local contractor companies, 113 engineering consultant
offices and 110 owner institutions, questionnaires were distributed as

follows:

= 61 contractors from the North the West Bank, 63 from Middle area and

63 from the South the West Bank.

= 35 owners from the North the West Bank, 40 from Middle area and 35
from the South the West Bank.

= 32 consultants from the North the West Bank, 52 from Middle area and

29 from the South the West Bank.

Table (3.2): summarize the number of questionnaire distributed,
returned, excluded, and valid questionnaires.
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Hebron 127 81 63 0 81
Nablus 128 67 52 65
Ramallah 155 74 48 1 73
219
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Note: Three questionnaires were excluded because of:

= Shortage in the number of questionnaire papers.

= Lack of required data by the respondents, because the respondents do

not response to an answer all questions in the questionnaire.

3.9 Statistical Tools Used in the Research

1. Descriptive Statistics (Mean, percent).

2. Likert Scale.

A Likert scale is a psychometric scale commonly used in
questionnaires. It is the most widely used method to scaling responses in
survey research. Five-point Likert scales are most commonly used. With a
five-point scale the points can be labelled, strongly agree, agree, neutral,
disagree, and strongly disagree. If the mean of the statement ranging from 1
to less than 1.8, it considered to be very low effect. 1.8 to less than 2.6
considered to be of low effect, 2.6 to less than 3.4 is of medium effect. 3.4
to less than 4.2 considered to be of high effect. In addition, 4.2 to less than
5 considered to be of very high effect. The scale is named after its inventor,

psychologist Rensis Likert. Likert (1932).

3. One-Way Anova Test.

The one-way analysis of variance (ANOVA) is a powerful statistical

procedure that is used to determine whether there are any significant
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differences between the means of three or more independent (unrelated)

groups.

4. Correlation analysis.

Correlation analysis is used to study the relationship between
variables that have interval data and to test the degree of agreement

between the main groups of respondents (Assaf, 2006 and Sekaran, 2000).
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Chapter Four

Data Analysis and Discussion
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Chapter Four

Data Analysis and Discussion

4.1 Introduction

This chapter describes the results and discussion of questionnaire
survey concerning time exceed from contractors, consultants and owner
viewpoints in West Bank. The main aim of the current study of is to assess
the causes of delay in Palestinian construction projects. This chapter

focuses on describing questionnaire sample characteristics analysis.
4.2 Discussion of Results
4.2.1 Questionnaire Sample Characteristics Analysis

It is divided to nine questions including information about the

respondent and about the institution. The topics of questions are:

4.2.1.1 Distribution of the sample with respect to the institution work

type

It has been found that most of the institutions in the sample work on
many fields at the same time such as working on construction, roads, and
electro mechanic together. For that, here we calculated how many
institutions work on each field. We can see that almost half of the
institutions (53.8%, n=203) were working on construction, 19.6% (n=74)
were working on water and wastewater, 18% (n=68) were working on
roads and just 8.5% (n=32) of the institutions were working on electro

mechanic (See Figure 4.1).
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Figure (4.1): The institution work type.

4.2.1.2 Distribution of the sample with respect to the respondent work
type

Regarding the participants’ work type, 44.7% (n=98) of the
respondents in the sample were contractors, 28.8% (n=63) were
consultants, and 26.5% (n=58) were owners (see Table 4.1).

Table (4.1): The respondent work type.

Frequenc Percent Valid |Cumulative
- . Percent Percent

Consultant 28.8 28.8 28.8
Valid Contractor 98 44.7 44.7 73.5
Owner 57 26.5 26.5 100.0

Total 219 100.0 100.0

4.2.1.3 Distribution of the sample with respect to the type of institution

For the type of the institution, the vast majority (78.6%, n=169) were
private sectors, 20.9% (n=45) were public sectors, and 0.5% (n=1) of them

were academic sectors (see Table 4.2).
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Table (4.2): The type of institution.

Public sector 45 20.5 209 20.9
Valid private sector 169 77.2 78.6 99.5
Academic Sector 1 S S 100.0
Total 215 98.2 100.0
Missing System 4 1.8
Total 219 100.0

4.2.1.4 Distribution of the sample with respect to the financial size of

the institution.

Regarding the institution financial size, 45.2% (n=98) their financial
sizes’ were from 0 to 2 Million §, 9.2% (n=20) from 2 to 4 Million $, 8.8%
(n=19) more than 54 Million §, and 6% (n=13) from 4 to 14 Million §,
3.7% (n=8) from 14 to 54 Million $, and 27.2% (n=59) were other than the

mentioned financial sizes (Figure 4.2).

50.00% 45:20%

40.00% -
20.00% 27.20%
20.00%
1000 9.20% o 8.80%

-00% ° 3.70%

0.00% | - o e

From0Oto2 From2to4 From4to14 From 14 to 54 More than 54 other
Million $ Million $ Million $ Million $ Million $

Figure (4.2): The financial size of the institution.
4.2.1.5 Distribution of the sample with respect to company location in

the West Bank.

For the company location, 36.9% (n=80) of the companies in the

sample were in the south of the west bank, 33.6% (n=73) were in the
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medium of the west bank, and 29.5% (n=64) of them were in the north of

the west bank (Figure 4.3).

H South West Bank
B North West Bank

= Medium region

Figure (4.3): Location of the company in the West Bank.

4.2.1.6 Distribution of the sample with respect to contractor

classification based on Degree.

When the contractors were asked about their company classification,
they responded as the following: almost half of them (47.5%, n=47) their
companies were classified as second-class, 29.3% (n=29) were classified
on the third class and 23.2% (n=23) were classified on the first class A&B
(Table 4.3).

Table (4.3): Contractor’s company classification based on Degree.

Freauency |Percent Valid [Cumulative
- . Percent| Percent

First class A & B 10.5 23.2 23.2
Valid Second class 47 21.5 47.5 70.7
Third class 29 13.2 29.3 100.0
Total 99 45.2 100.0
Missing System 120 54.8

Total 219 100.0
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4.2.1.7 Distribution of the sample with respect to the respondent

position in the company

Regarding the participants position in the company, 30.7% (n=67) of
the respondents were project managers, 28% (n=61) of them were
institutions’ owners, 26.6% (n=58) were office engineers, and 14.7%

(n=32) were contractor’s engineers (Figure 4.7).

35%

30.70%
o, 28% °
30% 26.60%

25% -

20% -

14.70%

15% -
10% -
5% -
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Institution's Owner.  Projects Manager. Contractor's Engineer.  Office Engineer.

Figure (4.4): the respondent position in the company.

4.2.1.8 Distribution of the sample with respect to the respondent level

of education.

The educational level varied among the participants, most of the
participants (70.3%, n=154) had bachelor degree, 21.5% (n=47) had master
or more, 5.5% (n=12) had diploma, 2.7% (n=6) other than the mentioned

qualifications (Table 4.4).
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Table (4.4): the respondent level of education.

Diploma. 12 5.5 5.5 5.5
Bachelor 154 70.3 70.3 75.8
valig Masteror 21.5 215 97.3
More.
Other 6 2.7 2.7 100.0
Total 219 100.0  100.0

4.2.1.9 Distribution of the sample with respect to the respondent years

of experience

For the participants years of experience, half of them (50.2%, n=110)
were 10 years or more, 32.4% (n=71) were from 5 to 10 years, and 17.4%
(n=38) were from 1 to 5 years (see Table 4.5).

Table (4.5): years of experience.

From 1 to S years. 38 17.4 174 174
Valid From 5 to 10 years. 71 324 324 49.8
10 years or More. 110 50.2 50.2 100.0

Total 219 100.0 100.0

4.2.2 Analysis of the causes of delay in Palestinian construction

projects.

In order to analyze the causes of delay in Palestinian construction
projects, a five-point Likert scale, ranging from “very high effect” to “very
low effect” was used. If the mean of the statement ranging from 1 to less
than 1.8, it considered to be very low effect. 1.8 to less than 2.6 considered

to be of low effect, 2.6 to less than 3.4 is of medium effect. 3.4 to less than
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4.2 considered to be of high effect. In addition, 4.2 to less than 5
considered to be of very high effect. Moreover, we ranked each statement
in each section according to the value of its average starting from the
largest average to the smallest average, by assigning the value 1 to the

largest average, 2 to the second largest average, and so on.

4.2.2.1 Analysis of the causes that are related to owners.

This section assesses the owners’ causes of delay in the completion
of construction projects. It is divided into four subsections, the owners’
administrative and technical causes, the owner's financial matters,
machines, equipment, and materials of the owner, and owner's human

resources.

4.2.2.1.1 The owners’ administrative and technical causes.

In this section, seventeen questions were formulated to assess the
owner's administrative and technical causes of delay in Palestinian
construction projects. For example, almost half of the participants (48.9%,
n=107) agreed that there are weakness in the Communication and
coordination (both internal and external) (the owner with the other parties),
43.8% of the participants (n=96) agreed that the chain of decision-making

process is too long or complicated.

Further, 29.2% (n=64) disagreed about having weakness in the
administrative stability of the owner's side. 36.2% (n=79) agreed on the

statement which says that the owner's demands are not understood by the



93

consultant. Also, 3.7% (n=8) of the participants extremely disagreed that

the time for completion is not enough.

Furthermore, 36.1% (n=79) agreed that there is lack of Sufficient
experience on Owner's side in construction Projects, and 6.8% (n=15)
extremely disagreed about it. Also, 41% (n=89) reported that they agree
about having ineffectiveness of Late completion penalties. Finally, almost
half of them (48.9%, n=107) agreed that there is a delay in the review and

approval of design documents. For more details, refer to Figure (4.5)
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The time for...
Delay in the review and...

Hesitation in decision...
Weakness in the...

The Chain of Decision...
Weakness in the...

The lack of incentives...
The owner's demands...
The lack of suitable...
Lack of Sufficient...
Missing of clear...

Lack of process of...

The introduction of...
The suspension of the...

Figure (4.5): Owner's administrative and technical causes.

By the 5-point Likert scale, the mean of the Owner's administrative
and technical causes equal 3.55 which means that it have a high effect on
the delay of the Palestinian construction projects. Figure 4.5 shows that
“Referral of bids to the lowest price” is the most effective cause on the
delay of the Palestinian construction projects among the Owner's
administrative and technical causes, and “The suspension of the work by

the owner without actual reasons” is the least effective cause among them.
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4.2.2.1.2 The owner's financial matters

This section assesses the owner's financial matters causes of delay in
Palestinian construction projects as seen in Table (4.6). This section
included three questions. For example, almost half of the participants’
(44.3%, n=97) said that they are extremely agree that Irregular cash flow
for the project on owner's side cause delay of Palestinian construction
projects, 6.4% (n=14) extremely disagreed about it. Whereas, 40.1%
(n=87) extremely agreed that Delay of due payments (according to
progress) cause delay of the Palestinian construction projects, 8.8% (n=19)
extremely disagreed about it.

Table (4.6): Owner's financial matters causes

Extremely

. 14 6.4%
Irregular cash disagree
flow for the Disagree 23 10.5% 3.97 1
project on Neutral 16 73%
owner's side. Agree 69 31.5%
Extremely agree 97 44.3%
Extremely 9  4.1%
disagree
) High rates of Disagree 28  12.9% 3.34 3
interest. Neutral 84 38.7%
Agree 73 33.6%
Extremely agree 23  10.6%
Extremely 10 4.6%
Delay of due disagree
3 payments Disagree 19 8.8% 3.96 )
(according to Neutral 28 129%
progress). Agree 73 33.6%

Extremely agree 87 40.1%
The mean of the owner's financial matters = 3.74
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By the 5-point Likert scale, the mean of the owner's financial matters
equal 3.74, which means that it, have a high effect on the delay of the
Palestinian construction projects. Table 4.6 shows that “Irregular cash
flow for the project on owner's side” is the most effective cause on the
delay of the Palestinian construction projects among the Owner's
administrative and technical causes, and “High rates of interest” is the

least effective cause among them.

4.2.2.1.3 Machines, equipment, and materials of the owner.

This section included two questions to explore the machines,
equipment, and materials of the owner causes of delay in Palestinian
construction projects as seen in Table (4.7). For example, 40.6% (n=89)
agreed that changing the specifications of requested materials cause delay
of Palestinian construction projects, almost half of the participants’ (48.4%,
n=106) agreed that not using modern software in making decisions and
procedures regarding the project materials cause delay of Palestinian

construction projects.
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Table (4.7): Machines, equipment, and materials of the owner causes

Extremely 9 41%
Change the disagree
1 specifications of Disagree 41 18.7% 3.41 )
requested Neutral 50 228%
materials. Agree 89 40.6%
Extremely agree 30 13.7%
Not using Ex.tremely 2.7%
modern disagree
software in Disagree 32 14.6%
making Neutral 47  21.5%
. 3.54 1
decisions and Agree 106 48.4%
procedures
regarding the Extremely agree 28  12.8%
project.
The mean of machines, equipment, and materials of the owner causes
=3.48

By the 5-point Likert scale, the mean of machines, equipment, and
materials of the owner causes equal 3.48 which means that it is of High
effect on the delay of the Palestinian construction projects. Table (4.7)
shows “Not using modern software in making decisions and procedures
regarding the project”, and “Change the specifications of requested
materials” are the most and the least effective causes of delay of the
Palestinian construction projects respectively among machines, equipment,

and materials of the owner causes.

4.2.2.1.4 The owner's human resources.

Seen in Figure (4.6), this section included four questions that assess
the owner's human resources causes of delay in Palestinian construction

projects. For example, 43.8% (n=96) of the participants agreed that there is
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lack of qualified human resources with competence and experience needed
to deal with similar types of construction projects, 4.6% (n=10) extremely

disagreed about it.

Regarding having problems in employment, 34.9% (n=76) of
participants agreed about that, 26.1% (n=57) were neutral, 4.1% (n=9)
extremely disagreed about having problems in employment. Further, 46.1%
(n=100) of the participants agreed that there is lack of attention to the
training and development of human elements in charge of the project,

whereas, 3.2% (n=7) of the participants disagreed about that.
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Figure (4.6): Owner's human resources causes.

By the 5-point Likert scale, the mean of the Owner's human
resources causes equal 3.62, which means that it, have a high effect on the
delay of the Palestinian construction projects. Figure 4.6 shows that “Lack
of attention to the training and development of human elements in charge

of the project” is the most effective cause on the delay of the Palestinian
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construction projects among the Owner's human resources, and “Problems

in Employment” is the least effective cause among them.

4.2.2.2 Analysis of the causes that are related to consultants.

This section assesses the consultants’ causes of delay in the
completion of construction projects. It is divided into three subsections, the
consultants’ administrative and technical causes, the consultants’ human

resources, and machines, equipment, and materials of the consultants.

4.2.2.2.1 The consultants’ administrative and technical causes.

The questionnaire included thirteen questionnaires related to the
consultants’ administrative and technical causes of delay in the Palestinian

construction projects. (Figure 4.7)

Almost half of the participants (47.5%, n=104) agreed that the
existence of the delays in the approval of adjustments during the execution
phase causes delay in the completion of construction projects. Further,
44.7% (n=98) agreed that design changes during construction by the Owner
cause delay in the completion of the construction projects. Also, 30.1%
(n=66) of them disagreed that fault in soil testing cause delay in the
completion of the construction projects, 28.8% (n=63) agreed and 29.2%

(n=64) were neutral about it.

Furthermore, 36.5% (n=80) agreed that that lack of planning,
monitoring and follow-up processes and periodic inspection by supervision

during implementation phase cause delay in the completion of the
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construction projects. Almost half of the participants (47.5%, n=103)
agreed that unfinished Plans or Documents as per the Project time schedule
cause delay in the completion of the construction projects, 3.2% (n=7)
extremely disagreed about it. Finally, 46.3% (n=101) agreed that changes
and redesign many times during design phase cause delay in the completion

of the construction projects.
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Figure (4.7): consultants’ administrative and technical causes.

By the 5-point likert scale, the mean of the administrative and
technical causes of consultants equal 3.51 which means that it have a high
effect on the delay of the Palestinian construction projects. Figure 4.7
shows that “Design changes during construction by the Owner” is the most
effective cause on the delay of the Palestinian construction projects among
the consultant’s administrative and technical causes, and “Fault in soil

testing” is the least effective cause among them.
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4.2.2.2.2 The consultants’ human resources.

The consultant’s human resources is another critical factor that might
affect the delay of the Palestinian construction projects. This section

consisted of four questions to explore this variable see Figure (4.8).

Table (4.8): The consultants’ human resources causes.

By the 5-point Likert scale, the mean of the consultants’ causes
related to human resources equal 3.46, which means that it, have a high
effect on the delay of the Palestinian construction projects. Figure 4.8
shows that “Missing or lack of incentives for workers institution” is the
most effective cause on the delay of the Palestinian construction projects
among the consultants’ causes related to human resources, and “Lack of
communication between employees” is the least effective cause among

them.

4.2.2.2.3 Machines, equipment, and materials of the consultant.

Five questions were included in this section, which discussed the

Machines, equipment, and materials of the consultant effect on the delay of
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the Palestinian construction projects as seen in Figure (4.9). For example,
43.8 (n=96) agreed that the delay in the approval of samples submitted
from the contractor cause delay of the Palestinian construction projects,
21.5% (n=47) indicated that they are extremely agreed, and only 1.4%

(n=3) extremely disagreed on it.

Regarding the effect of requiring Materials that are missing locally
and needs to be imported from outside on the delay of the Palestinian
construction projects, 28.8% (n=63) responded ‘“‘disagree”, 26% (n=57)
responded ‘“‘agree”, 21% (n=46) responded ‘“neutral”, and 5.5% (n=12)
responded “‘extremely disagree”. Further, 40.2% (n=88) of the participants
agreed that changing in the Materials specifications cause delay of the

Palestinian construction projects.

M Extremely agree

W Agree

Neutral
B Disagree

B Extremely disagree

Figure (4.9): Machines, equipment, and materials of the consultant causes.

By the 5-point Likert scale, The mean of machines, equipment, and
materials of the consultant causes equal 3.32 which means that it have a

medium effect on the delay of the Palestinian construction projects. Figure
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(4.9) shows that “Delay in the approval of samples submitted from the
contractor” is the most effective cause on the delay of the Palestinian
construction projects among the machines, equipment, and materials of the

consultant causes.

4.2.2.3 Analysis of the causes that are related to contractors.

This section assesses the contactors causes of delay in the
completion of the Palestinian construction projects. It is divided into four
subsections, the contractors' administrative and technical causes, the
contractors’ human resources, machines, equipment, and materials of the

contractors, the contractors’ financial matters.

4.2.2.3.1 The contractors’ administrative and technical causes.

Seventeen questions discussed the contractors’ administrative and
technical causes' effect on the delay of the Palestinian construction projects
as shown in Figure (4.10). For example, the participants were asked if
Weakness in the follow-up and site management could cause delay in the
Palestinian construction projects and their responses were as following:
40.6% (n=89) agreed, 25.1% (n=55) extremely agreed, 16.4% (n=36) were

neutral, 13.2% (n=29) disagreed and 4.6% (n=10) extremely disagreed.

Also, 38.4% (n=84) of the participants agreed that lack in the
coordination with the subcontractors cause delay in the completion of the

Palestinian construction projects, 21% (n=46) responded ‘“neutral”, and
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41.7% (n=91) agreed that contractor delay in starting works cause delay on

the completion of the Palestinian construction projects.

Furthermore, 40.8% (n=89) reported that they “agree” that missing
of a plan for the execution of works or not following it could cause delay
on the completion of the Palestinian construction projects, 23.9% (n=52)
responded as “extremely agree”. Finally, 42.5% (n=93) stated that they
“agree” that late in preparing shop drawings by the contractor could cause
delay on the completion of the Palestinian construction projects, 3.2%
(n=7) reported that as “extremely disagree”. For full details, refer to Figure

(4.10).
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Figure (4.10): contractors’ administrative and technical causes.

By the 5-point Likert scale, the mean of the contractors’
administrative and technical causes equal 3.59, which means that it, have a
high effect on the delay of the Palestinian construction projects. Figure 4.10
shows that “Mistakes during the process of implementation (intentionally
or unintentionally) require readjustment.” is the most effective cause on the
delay of the Palestinian construction projects among the contractors’

administrative and technical causes.
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4.2.2.3.2 The contractors’ human resources.

The contractors’ human resources is another critical factor that might
affect the delay of the Palestinian construction projects. This section
consisted of six questions. For example, 44% (n=96) agreed that shortage
in skilled, trained and experienced employees and workers may cause delay
of the Palestinian construction projects, 29.4% (n=64) said that they are

extremely agree on it.

Furthermore, almost half of the participants (50.7%, n=111) agreed
that insufficient planning for the contractor's workers may cause delay of
the Palestinian construction projects, 18.7% (n=41) responded as
“extremely agree”. Finally, 44% (n=96) agreed that Weakness in
Contractor's Engineer Performance (normally newly graduated) may cause
delay of the Palestinian construction projects. For more details, refer to

Figure (4.11).
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Figure (4.11): The contractors’ human resources causes.
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By the 5-point Likert scale, the mean of the contractor's human
resources causes equal 3.72, which means that it, have a high effect on the
delay of the Palestinian construction projects. Figure 4.11 shows that
“Shortage in skilled, trained and experienced employees and workers™ is
the most effective cause on the delay of the Palestinian construction
projects among the contractor's human resources causes, and “Deficiency
and weakness in productivity of workers” is the least effective cause among

them.

4.2.2.3.3 Machines, equipment, and materials of the contractor.

This section assesses machines, equipment, and materials of the
contractor causes of delay in Palestinian construction projects as seen in
Figure (4.12). This section included twelve questions. For example, almost
half of the participants’ (48.9%, n=107) agreed that unavailability of
required equipment when demanded or delayed availability behind
schedule may cause delay in Palestinian construction projects, 26.9%
(n=59) responded, “Extremely agree”. Whereas, 40.2% (n=88) agreed that
not supplying spare parts needed or delayed supplying schedule may cause
delay in the Palestinian construction projects, 35.2% (n=77) responded as

“neutral”.
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Figure (4.12): Machines, equipment, and materials of the contractors’ causes.

By the 5-point Likert scale, the mean of machines, equipment, and
materials of the contractors’ causes equal 3.50, which means that it’s of
High effect on the delay of the Palestinian construction projects. Figure
4.12 shows “Unavailability of required equipment when demanded or
delayed availability behind schedule”, and “Materials damage when
stored or being exposed to theft or combustion” are the most and the
least effective causes of delay of the Palestinian construction projects
respectively among machines, equipment, and materials of the contractors’

Ccauscs.

4.2.2.3.4 The contractors’ financial matters

This section included four questions to explore the contractors’
financial matters effect of delay in Palestinian construction projects as seen
in Figure (4.13). For example, 48.4% (n=106) agreed that contractor failure
to regulate the cash flow of the project may cause delay in Palestinian

construction projects, 37.9% (n=83) agreed that mismatching of the
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financial efficiency for the contractor with the project may cause delay in

Palestinian construction projects.

Regarding Incorrect and inappropriate bid pricing, 40.8% (n=89) of
the participants extremely agreed that it may cause delay in the Palestinian
construction projects, 33% (n=72) responded, “Agree”. For more details,

see Figure 4.13.
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Figure (4.13): The contractors’ financial matters causes.

By the 5-point Likert scale, the mean of the contractor's financial
matters causes equal 3.96 which means that it have a high effect on the
delay of the Palestinian construction projects. Figure 4.13 shows that
“Incorrect and inappropriate bid pricing” is the most effective cause on the
delay of the Palestinian construction projects among the contractor's

financial matters causes.

4.2.2.4 Causes Related to Contract Documents.

As seen in Figure (4.14), this section included four questions that

assess the effect of causes related to contract documents on the delay of the
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Palestinian construction projects. In general, the findings revealed that
there is a high effect of the causes that are related to the contract documents
on the delay of the Palestinian construction projects. For example, 44.7%
(n=98) of the participants agreed that the existence of deficiencies, errors,
contradictions, and ambiguity or variation in the contract documents or
their incompleteness may cause delay of the construction projects, 2.7%

(n=6) reported that as “extremely disagree”.

Regarding the existence of problems in the context of the contract or
its language, almost half of the participants (47.9%, n=105) of participants
agreed that it may cause delay of the Palestinian construction projects.
Further, 39.3% (n=86) of the participants agreed that insufficient
procedures- in the contracts- needed to be taken to settle disputes if they
occur. Whereas, 66% (n=198) of the participants stated that the doctor
“rarely or never” hurried too much in order to finish the visit quickly only
13.3% (n=40) answered that by “always or often”, and 20.7% (n=62)

responded as “sometimes”.

Furthermore, 86.3% (n=259) indicated that the doctor “always or
often” allowed them to say anything, 8.3% (n=25) reported that as
“sometimes”. Whereas, 41.6% (n=91) agreed that Duties, responsibilities,
and rights of the parties undefined accurately in the contract may cause
delay of the Palestinian construction projects, 21.5% (n=47) responded as

“neutral”.
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Figure (4.14): Causes Related to Contract Documents.

By the 5-point likert scale, the mean of the causes related to contract
documents equal 3.51 which means that it have a high effect on the delay
of construction projects. Figure 4.14 shows that “Deficiencies, errors,
contradictions, and ambiguity or variation in the contract documents or
their incompleteness” i1s the most effective cause on the delay of the
Palestinian construction projects. Among the causes which are related to
the contract documents, and “Duties, responsibilities, and rights of the
parties undefined accurately in the contract” is the least effective cause

among them.

4.2.2.5 Causes related to the project

Eight questions were included in this section which discussed causes
related to the project itself that may cause delay of the Palestinian
construction projects as seen in Figure (4.15). For example, 32.9 %( n=72)
disagreed that the project site or the difficulty in accessing it may cause

delay of the Palestinian construction projects, 25.1% (n=55) indicated that
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they “agree”, and only 5.5% (n=15) reported that they “extremely disagree”

that it may cause delay of the Palestinian construction projects.

Regarding Problems with neighbours, 46.6% (n=102) said that they
agree that it may cause delay of the Palestinian construction projects, 4.1%
(n=9) responded, “Extremely disagree”. Further, 39.3% (n=86) of the
participants stated that they agree that high level of quality requirements
may cause delay of the Palestinian construction projects and 8.2% (n=18)

reported they “extremely disagree” with that.

Furthermore, 37.4% (n=82) agreed that the specified period for the
implementation of the project is very few, 2.7% (n=6) responded as
“extremely disagree”. Finally, 45.2% (n=99) agreed that the kind of tenders
in which the selection process to negotiate lower prices or other criteria
may cause delay of the Palestinian construction projects, 6.8% (n=15)

reported that as “disagree”.
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Figure (4.15): Causes related to the project.
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By the 5-point Likert scale, the mean of the causes related to the
project equal 3.34, which means that it, have a medium effect on the delay
of the Palestinian construction projects. Figure 4.15 shows that “The kind
of tenders in which the selection process to negotiate lower prices or other
criteria” is the most effective cause on the delay of the Palestinian
construction projects among the causes which are related to the project
itself, and “Complex, and difficult project” is the least effective cause

among them.

4.2.2.6 Other Causes (External)

Eleven questions discussed the effect of external causes on the delay
of the Palestinian construction projects as shown in Figure (4.16). For
example, the participants were asked if unexpected geological situation
may cause delay of the construction projects and 44.5% (n=97) of the
participants agreed on that, 15.1% (n=33) extremely agreed, and 2.8%

(n=6) extremely disagreed about it.

Also, almost half of the participants (46.6%, n=102) reported that
they agree that the wheatear condition may cause delay of the Palestinian
construction projects, 1.8% (n=4) responded “extremely disagree”, and
45.2% (n=99) indicated that they agree that political instability, conflict,
and war (the presence of the occupation) may cause delay of the Palestinian

construction projects.

Furthermore, 36.1% (n=79) reported that they agree that the laws of

government such as building permits, and other may cause delay of the
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Palestinian construction projects, 35.2% (n=77) responded as “neutral”.
Finally, 39.3% (n=86) of the participants agreed that accidents during
execution may cause delay of the Palestinian construction projects, 7.8%

(n=17) reported that as “extremely agree”. For full details, refer to figure

(4.16).
100%
90%
80%
70%
60%
50%
40% M Extremely agree
30%
20% W Agree
10%
0% Neutral
. M Disagree
& m Extremely disagree
NZEN
\.Q/ (,Q/
&%,
F\
(4
0(\ -\OQ
>
&

Figure (4.16): External causes of delay in the Palestinian construction projects.

By the 5-point Likert scale, the mean of the other external causes of
delay in the Palestinian construction projects equal 3.44 which means that
it have a high effect on the delay of the Palestinian construction projects.
Figure 4.16 shows that “Political instability, conflict, and war (the presence
of the occupation)” is the most effective cause on the delay of the
Palestinian construction projects among the other external causes, and
“Engineers Association requirements for licensing and other issues” is the

least effective cause among them.



113

4.2.2.7 The degree and extent of the impact of these causes on the

project

The degree and extent of the impact of these causes on the project
that might affect the Palestinian construction projects. This section
consisted of six questions to explore this variable as seen in Figure (4.17)

below.
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Figure (4.17): The degree and extent of the impact of these causes on the project.

By the 5-point Likert scale, the mean of the degree and extent of the
impact of these causes on the project equal 3.96 which means that it have a
high effect on the delay of the Palestinian construction projects. Figure 4.17
shows that “Delay in delivery of the project” is the most effective cause on
the delay of the Palestinian construction projects among the degree and

extent of the impact of these causes on the project.

4.2.2.8 Factors reduce the delay of the project

Thirteen questions were included in this section that discussed the

factors that may reduce the delay of the construction projects as seen in
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Figure (4.18). For example, more than half of the participants (55.3, n=121)
extremely agreed that identification of the specialized project Manager to
manage the project may reduce the delay of the project, 38.8% (n=85)
indicated that they “agree”, and only 1.4% (n=3) reported that they

“extremely disagree” about it.

Regarding the accuracy of the project cost and time, 51.4% (n=112)
said that they are extremely agree that it may reduce the delay of the
project, 39.3% (n=87) responded, “Agree”. Further, 44.7% (n=98) of the
participants stated that they agree that the use of monitoring and follow-up
system may reduce the delay of the project and 1.8% (n=4) reported they

“extremely disagree” about it.

Furthermore, half of the participants (50% (n=109) agreed that the
continuous use of monitoring systems for the project may reduce the delay
of the project, 42.7% (n=93) responded as “extremely agree”. Finally,
48.4% (n=106) extremely agreed that staff training to get skilled workers

may reduce the delay of the project, 42.9% (n=94) reported that as “agree”.
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Figure (4.18): Factors reduce the delay of the project
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According to Figure 4.18, “Awarded the contract to the contractor
with competence and not to the least price tender” is the most effective way
to reduce the delay of the project, and “The use of monitoring and follow-

up system” is the least effective way among them.

Based on the research questions mentioned in chapter one results of
analysis showed in the following table 4.8 that all groups have varying
effects on the delay which have some high effect , and other low effect
can possible to negligence. A five-point Likert scale, ranging from “very
high effect” to “very low effect” was used. If the mean of the statement
ranging from 1 to less than 1.8, it considered to be very low effect. 1.8 to
less than 2.6 considered to be of low effect, 2.6 to less than 3.4 is of
medium effect. 3.4 to less than 4.2 considered to be of high effect. In

addition, 4.2 to less than 5 considered to be of very high effect.

From the previous analysis, we conclude that the degree of effect of

the main filed causes of delay in the construction projects is as follows:

Financial matters for the contractor and the owner show in the first
and second rank. Human resources for the contractor and the owner show
in the third and fourth rank. Machines, equipment, and materials of the

consultant it appears less impact on delays.
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Table (4.8): The degree of effect of the main fields of the delay of the
construction projects.

The

N The field effect Mean

The owners’ administrative and technical

| High 3.55
causes.

221 The owner's financial matters. High 3.74

3 Machines, equipment, and materials of the EiE 348
owner.

“8 The owner's human resources. High 3.62

5 The consultants’ administrative and technical il 351
causes.

(0 The consultants’ human resources. High 3.46

7 Machines, equipment, and materials of the Medium  3.32
consultant.

3 The contractors’ administrative and technical High 359
causes.
The contractors’ human resources. High 3.72

10 Machines, equipment, and materials of the High 350
contractor.

1004 The contractors’ financial matters. High 3.96

|bA8 Causes Related to Contract Documents. High 3.51

|1 Causes related to the project. Medium  3.34

|8 Other Causes (External) High 3.44

See table (20) in Appendix (E) appears the views of respondents
about the various reasons for the delay has been reached important average
per reason belonging to different parties of the project according to the
points made by respondents (X). Also contains a summary of the data the
ratio of the reasons for each parties. Due to the different number of reasons
listed belonging to each party, and then calculate the average averages
points to the importance of the reasons for each party (Y). Was calculated
as the percentage contribution of the reasons for going to each party in the
occurrence of the delay (R) appeared follows: Contractor that contributes to

the occurrence of the delay is 17.28%. Owner contributes to the occurrence
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of the delay is 17.2%. Consultant contributes to the occurrence of the delay
1s 16.5%. Contract document contributes to the occurrence of the delay is
16.76%. Project contributes to the occurrence of the delay is 15.94%. In
addition, other causes contributes to the occurrence of the delay is 16.37%.

Show a higher contribute percentage of delay resulting from the Contractor

party.

See table (21) in Appendix (E) shows the averages of the views of

respondents delay in descending order according to their importance.

Shows that the owner occupies four causes from the ten causes
leading of delay, contractor occupies five causes from the ten causes
leading of delay, and project occupies one cause from the ten causes

leading of delay.

See table (19) in Appendix (E) shows the value of means and
ranking the groups of the main causes of delay in the Palestinian
construction projects from the point of view of the respondents (owners,

contractors and consultants).

4.3 Test of Statistical Hypotheses

Hypotheses Analysis: Hypotheses were tested to determine the
differences between groups of the main causes of delay in the Palestinian
construction projects and the characteristics of the respondents and the

institutions by using One-Way ANOVA test:

a) First hypotheses is : Type of Institution
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There i1s no statistically significant difference at the level of
significance (0.05) between the main causes of delay in the Palestinian

construction projects due to the Type of Institution.

Table (4.9) shows that there were statistical significant differences

(sig <0.05) between the Type of Institution and the following items:

= Owner's Administrative and Technical Causes

= Owner’s Machines equipment <and Materials of the owner.

= Owner's Human Resources.

= Consultant’s Administrative and technical causes of consultants.

=  Consultant’s Causes related to human resources.

= Consultant’s Machines <equipment and materials of  the

consultant.

=  Causes Related to Contract Documents.

= Causes related to the project.

For example, it means that the private, public and academic sectors
institutions did not agree on the amount of effect of the owner's
administrative and technical causes on the delay of the Palestinian
construction projects. Therefore, the amount of effect on the owner's
administrative and technical causes on the delay of the Palestinian

construction projects is different regarding to the type of institutions.
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Also Table (4.9), shows that there were no statistical significant
differences (sig >0.05) between the respondent work type and the

following items

= Owner's Financial Matters

= Contractor's Administrative and technical causes.

= Contractor's Human Resources.

= Contractor’s Machines (equipment <and materials of the

contractor.

= Contractor's Financial Matters.

= Other Causes(External)

®= The degree and extent of the impact of these causes on the project.

= Factors reduce the delay of the project.

For example, it means that the private public and academic sectors
institutions agree on the amount of effect of the contractor's administrative

and technical causes on the delay of the Palestinian construction projects.

Note: Abbreviations are listed in Table (4.9) symbolizes to the following:

(Sig): significant value, (DF): degree of freedom and (F): ANOVA test.



Table (4.9): One-Way Anova for the

Institution.
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first hypothesis "Type of

Sum of DF Mean F Sig
squares Square
Owner's Between | 1583 | 2 | 6.142 |20.008 | .000
Administrative Groups
and Technical | Within groups | 65.075 | 212 | .307
Causes Total 77.358 | 214
Owner's Beween | 4078 | 2 | 2039 | 2.402 | .093
Financial R P
M Within groups | 179.936 | 212 | .849
atters.
Total 184.013 | 214
Owner’s Between
Machines, Groups 17.595 | 2 8.798 | 11.946 | .000
equipment, and -
Materials of the Within groups | 156.126 | 212 | .736
owner. Total 173.721 | 214
Owner's %e;c‘zf;;‘ 16879 | 2 | 8.440 |13.116.000
Human o oroups | 136.417 | 212 | 643
Resources.
Total 153.296 | 214
Consultant’s Between
Administrative Groups 7.166 2 3.583 | 8.752 |.000
and technical —
causes of Within groups | 86.783 | 212 | .409
consultants. Total 03.948 | 214
Consultant’s | Between | g 439 | 5 | 4719 | 7580 |.001
Causes related Groups
to human Within groups | 131.982 | 212 | .623
resources. Total 141.421 | 214
Consultant’s Between
Machines, Groups 16.366 | 2 8.183 | 13.087 | .000
equipment, and R
materials of the Within groups | 132.552 | 212 | .625
consultant. Total 148.918 | 214
Contractor's Between
Administrative Groups 448 2 224 422 | .656
and technical - G q o ouns 112,503 | 212 | 531
causes of the
contractor. Total 112.951 | 214
Contractor's | wve™ | 497 | 2 | 248 | 430 |.651
Human _JToup
Resources Within groups | 122.518 | 212 | .578
) Total 123.014 | 214
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Sum of DF Mean F Sig
squares Square
Contractor’s Between
Machines, Groups .009 2 .005 012 |.988
equipments, | Within groups | 80.085 | 212 | .378
and materials
of the Total 80.094 | 214
contractor.
Contractor's | oW | oga | 2 | 042 | 061 |.941
Financial Groups
Matters Within groups | 145.824 | 212 | .688
) Total 145.909 | 214
Causes Between
Related to Groups 8.044 2 4.022 | 6.111 |.003
Contract Within groups | 139.516 | 212 | .658
Documents. Total 147.559 | 214
Between
Causes related Groups 2.823 2 1.412 | 3.537 |.031
to the project. | Within groups | 84.624 | 212 | .399
Total 87.447 | 214
Other Between 1y 11 | 2 | 555 | 1.380 | .254
Causes(Extern Groups
al) Within groups | 85.290 | 212 | .402
Total 86.401 | 214
Thedegree | Between |y cog | 5 | 842 | 2.482 |.086
and extent of Groups
the impact of | Within groups | 71.962 | 212 | .339
these causes Total 73.647 | 214
on the project.
Factors Between
reduce the Groups 703 2 351 1.333 |.266
delay of the | Within groups | 55.877 | 212 | .264
project Total 56.580 | 214

b) Second hypotheses is company location in the West Bank.

There i1s no statistically significant difference at the level of
significance (0.05) between the main causes of delay in the Palestinian

construction projects due to the company location in the West Bank.
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Table (4.10) shows that there were statistical significant
differences (sig <0.05) between the Type of Institution and the following

items:

=  Consultant’s Causes related to human resources.

= Causes related to the project.

For example, it means that the south, north and medium region did
not agree on the amount of effect of the consultant’s causes related to
human resources and causes related to the project on the delay of the
Palestinian construction projects. Therefore, the amount of effect on the
consultant’s causes related to human resources and causes related to the
project on the delay of the Palestinian construction projects is different

regarding to the location of company.

Also Table (4.10), shows that there were no statistical significant
differences (sig >0.05) between the respondent work type and the

following items

= Owner's Administrative and Technical Causes.

= Owner's Financial Matters.

= Owner’s Machines, equipment, and Materials of the owner.

= Owner's Human Resources.

= Consultant’s Administrative and technical causes of consultants.
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= Consultant’s Machines, equipment, and materials of the consultant.

= Contractor's Administrative and technical causes of the contractor.

= Contractor's Human Resources

= Contractor’s Machines (equipment <and materials of the

contractor.

=  Contractor's Financial Matters.

=  Causes Related to Contract Documents.

= Other Causes (External).

= The degree and extent of the impact of these causes on the project.

= Factors reduce the delay of the project

For example, it means that the south, north and medium region agree
on the amount of effect of the owner's administrative and technical causes

on the delay of the Palestinian construction projects.
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Table (4.10): One-Way Anova for the second hypothesis '"The
company location in the West"'.
Sum of DF Mean F Sig
squares Square
Owner's | SWeh | h0p | o | 01 | 274 | 760
. . . roups
Administrative Within
and Technical 78.491 214 367
Causes £Toups
Total 78.692 | 216
| Between | 5067 | 2 | 1384 | 1.586 | 207
Owner's Groups
Financial Within 186.684 | 214 872
Matters. groups
Total 189.451 | 216
Owner’s Between
Machines, Groups 562 2 281 343 | 710
equipment, and | Within
Materials of the | groups 175.095 ) 214 818
owner. Total 175.657 | 216
, Between |y h96 | 2 | 648 | 877 | 417
Owner's Groups
uman Within |y 50 036 | 214 | 738
esources. groups
Total 159.332 | 216
Consultant’s | Between
Administrative | Groups 1.554 2 77 1.751 | .176
and technical Within 94.955 214 444
causes of groups
consultants. Total 96.508 216
Consultant’s | Dot | 508 2 | 2.604 | 3972 | .020
Groups
Causes related to Within
human 140.304 | 214 656
resources. groups
Total 145.512 216
Consultant’s Between
Machines, Groups 3.840 2 1.920 | 2.751 | .066
equipment, and | Within | ) g 335 | 514 | gog
materials of the groups
consultant. Total 153.179 216
Contractor's Between 7817 5 1.409 2702 069
Administrative Groups ' ' ' '
and technical Within 111.575 214 51
causes of the groups
contractor. Total 114392 | 216
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Sum of DF Mean F Sig
squares Square
Between
Contractor's Groups 1.064 2 532 921 400
Human Within 103 548 | 214 | 577
Resources. groups
Total 124.612 | 216
Contractor’s Between
Machines, Groups .199 2 .099 260 771
equ1pr.nent, and Within 21768 214 380
materials of the groups
contractor. Total 81.966 216
Between
Contractor's Groups 2.364 2 1.182 1.746 | 177
Financial Within 144.841 214 677
Matters. groups
Total 147.205 | 216
Between
Causes Related Groups 1.610 2 .805 1.163 | .315
to Contract Within 148.168 214 692
Documents. groups
Total 149.778 | 216
Between |5 314 2 | 1.658 | 4.165 | 017
Groups
Causes related to Within
the project. 85.185 214 398
groups
Total 88.501 216
BGGIFXIG? 660 2 | 330 | .827 | 439
Other Causes Wi thIi)n
(External) 85.377 | 214 399
groups
Total 86.037 216
The degree and | Between
extent of the Groups 451 2 225 .650 | .523
impact of these | Within 74173 | 214 347
causes on the groups
project. Total 74.623 | 216
Between
Factors reduce | Groups 065 2 033 1241884
the dela.y of the | Within 56533 | 214 264
project groups
Total 56.598 216
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Note: To learn more about the results of other hypotheses and to
view the results of the differences between each of the hypotheses relating
to the groups of the main causes of delay in the Palestinian construction
projects and the characteristics of the respondents and the institutions see
tables (22-29) in appendix E, the results of the analysis. High mean
indicates that there is a high degree of agreement between the groups of the
main causes of delay and the characteristics of the respondents and the

institutions.

4.4 Correlation Analysis

Correlation analysis using Spearmen’s rank correlation coefficient to
test the degree of agreement between the three groups of respondents as to

the causes of delays (Assaf, 2006).

Table (4.11) gives the results of the analysis; High correlation
indicates that there is a high degree of agreement between the respondents.
When (significant (« ) > 0.05) which means that there is no correlation
between the respondents so there is an insignificant relationship between
respondents and when (significant («) < 0.05) so there is a significant

relationship between respondents.

The correlation coefficient between consultant and owner equals to -
413with (Sig.) = 0.023. The (Sig.) is less than the level of significance, «
= 0.05, so there is negative significant relationship between consultant and

owner. The correlation coefficient between contractor and consultant
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equals to 0.042 with (Sig.) = 0.824. The (Sig.) is more than the level of
significance, o = 0.05, so there is an insignificant relationship between
owner and contractor. In addition, the correlation coefficient between
owner and contractor equals to 0.44 with (Sig.) = 0.015. The (Sig.) is less
than the level of significance, o = 0.05, so there is a significant
relationship between contractor and consultant.

Table (4.11): Spearman’s rank correlation coefficients of the ranking
of owners, consultants and contractors for causes of delay (top 30
causes).

Correlations

contractor consultant owner

Correlation
o Coeffcien 1.000 042 440
-~ONIrACior i (2-tailed) . 824 015
N 30 30 30
Correlation | o, 1.000  |-.413-

Spearman's Itant Coefficient
rho O™ Gio (2-tailed) | 824 . 023
N 30 30 30

Correlation
. Conprioa 440 -413- | 1.000
WHET Sig. (2-tailed) | .015 023 .
N 30 30 30

. Correlation is significant at the 0.05 level (2-tailed).

A correlation analysis was done to study the relationships between
the categories of causes and effects. Table 4.12 gives the results of the
analysis. For example, it shows high correlation coefficient between
contractor's financial matters and delay in delivery of the project equal
0.323 and show less correlation coefficient between causes related to the

project and delay in delivery of the project equal 0.112.
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Table (4.12): Correlation between the categories of causes and effects
of delays.

~—
(2
£ =
E § & ¥ E # 2 g & o § £ ®
T £ & = 8 5 T 8- B T £ 5 A =
< £ B @m < @m H <« = H Z g 2
= = = 2 @ 4] = - E - £ 5
= £ 2 £ £ g § £ § § & &8 7§ O
g = S ) e O e S O S) o
) © O © © O © £ =
[}
=4
Delay in delivery § E E @ E § : g = £ § § = =
of the project : : : : ! : ! ! 2 | ] ]
An increase in 2 E 2 E 5 £ § 5 8 = & & § §
the cost. : : :
Disputes / Trials/ § a % § § a % § § § g § 5 §
prosecution. B
Low ~ N - ~ — < o % © = ) = =) I50)
a0 8 &§ 5 = 8 4 & &8 3 &8 & & 3 =
productivity B
on < (9] v e — w (o) S o (=) (o] v S
Lackofrevenue 5 = &£ 28 o X 2 =2 § & 8§ & § 3
The large
number of
. <t < =N [l o — - o (=} =2} on - o~ o
delayed projects = & & & = & ¥ T 8 & § {§ =& 7
affect the
community

Highlighted coefficients are significant at 0.05 significance level.
4.5 Results validation and general discussion

Through work several of interviews with number of contractors,
consultants and owners (see Appendix D) for checking the questionnaire
outputs reliability , enrich the research results and to see their comment and

point of view on the following:
1- Reasons leading to delays in completion of construction projects.
2- Factors lead to reduce delay.

3- Identify the negative effects caused by delays in the projects.
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4- The top ten causes contributed to delays.

5- Research questions and their answers resulting from the analysis.

obtained the following results:

4.5.1 Interviews analysis

4.5.1.1 Reasons for the delay related to the consultant:

a. Mistakes in design

b. Lack of full authority to resolve the important things like variation order

(Lack or hesitation in the decision-making).

c. Works for the benefit of owner.

4.5.1.2 Reasons for the delay related to the owner

a. Delay in payment.

b. Referral bid to the lowest price leads to delay when the contractor price

is too far from the estimated cost.

c. Failure to rapid response to variation order.

d. Carrying failure and mistakes in project to contractor

4.5.1.3 Reasons for the delay related to the contractor:

a. Lack of sufficient financing for the project

b. Lack of sufficient experience in similar projects
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c. Contractor low prices in the pricing of tenders resulting from strong

competition between contractors.

d. Problem during implementation.

4.5.1.4 Reasons for the delay related to the contract

a. Problems in the contract documents.

4.5.1.5 Reasons for the delay related to the project

a. Problems with neighbors.

4.5.1.6 Other reasons (external reasons)

®

Occupation and political obstacles

b. Weakness in authorities financial.

o

in general weak in construction market system

d. Problems in the contract documents.

e. Weather conditions

4.5.1.7 Factor dealing to reduce delays

a. Strong cash flow by the owner to the contractor

b. Refer bids to suitable contractor not to lower price.

c. Complete clarity in the drawings and bills of quantities and contracts.
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d. Fast response and strong from owner party to variation order.
e. Preserving the rights of the contractor

f. Strong and enough financing by the Contractor

g. Staff with enough experienced

h. Use suitable system to following required works.

4.5.1.8 Negative impact produce from delays

a. Stumbled executing company

b. Disable the interests of the owner

c. late delivery the project and exceeded require cost.

d. Increased expenditures for all parties to the project

e. Lack of trust between the parties, leading to the occurrence of disputes

and conflicts.

4.5.1.9 Comparison between the results of the short interviews and the

questionnaires responses' assessments
Both agreed on the following:

A. Reason dealing delays:

1. Delay in payment.

2. Referral bid to the lowest price delay occur when the contractor price

is too far from the cost estimation.
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3. Failure to rapid response to variation order.
4. Lack of sufficient financing for the project

5. Contractor low prices in the pricing of tenders resulting from strong

competition between contractors.

6. Problem during implementation.

7. Mistakes in design.

8. Occupation and political obstacles

9. Problems in the contract documents.

10. Weather conditions

11. Problems with neighbors.

B. factor dealing to reduce delays:

1. Strong cash flow by the owner to the contractor

2. Refer bids to suitable contractor not to lower price.

3. Complete clarity in the drawings and bills of quantities and contracts.

4. Staff with enough experienced

5. Use suitable system to following required works

C. Negative impact produce from delays :

a. Late delivery the project and exceeded require cost.
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C.
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Increased expenditures for all parties to the project

Lack of trust between the parties, leading to the occurrence of disputes

and conflicts.

4.5.2 The top ten causes contributed to delays.

After display the results of the analysis showed that the top ten

causes leading delays on a number of experts that have been distributing

the questionnaire for them to see their comments on the results has

emerged following:

1-

Most experts have agreed "referral of bids to the lowest price" is one of
the major causes of the delay especially when lowest price too far from
estimated cost, where many of the institutions awarding the tenders to
the lowest prices even if it is too far from the estimated cost, as the bid

evaluation often depends only on price without depend to other criteria.

Most experts have agreed that the most of the top ten causes lead to the
problem of delays in construction projects, which include: "incorrect
and inappropriate bid pricing" experts comment on this reason many
contractors are not qualified and have insufficient experience in bidding
pricing, as they're not doing to read the specifications of the tender
documents and their dependence only on the bill of quantities when do
pricing process, it gets them a lot of problems in the implementation
phase, and as many of the institutions to adopt a lower price makes

many contractors of the stiff competition in the bidding causing
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improperly pricing in order to win the tender , "lack of sufficient cash
for project implementation (financial difficulties)" experts comment on
this reason many contractors subjected to this problem, especially when
it gets delayed in payments by the owner, "contractor failure to regulate
the cash flow of the project, "irregular cash flow for the project on
owner's side", "delay of due payments (according to progress) "many
institutions are delays in payments to the contractor at the time, but
there is a disparity is considered less foreign donor in the payment
delay compared with the Arab donor ,"the kind of tenders in which the
selection process to negotiate lower prices or other criteria", "mistakes
during the process of implementation (intentionally or unintentionally)
require readjustment” is one of the common reasons for the occurrence
of the delay by the contractor where the rigging and change in the
contract specifications, leading to re-work again then this leads to

taking the extra time , and also available large number of non-qualified

contractors with mismanagement to implement required work.

Most experts agreed that the "unavailability of required equipment
when demanded or delayed availability behind schedule" is not one of
the main reasons for the delay because most of required equipment in

construction work are available.

Most experts agreed that "the introduction of significant changes to the
project by the owner after starting the implementation phase of the

project (additional work, modifications to the design)" is not one of the
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main reasons for the delay because any change of adding any new work
or modify to the designs requires from the owner add appropriate time

for the contractor to implement it.

4.5.3 Research questions and their answers resulting from the analysis.

Based on the research questions mentioned in chapter one results of

analysis showed in the following:

The contractors’ financial matters (Mean =3.96) high effect
according Likert scale, the owner's financial matters (Mean =3.74) high
effect, The contractors’ human resources (Mean =3.72) high effect, The
owner's human resources(Mean =3.61) high effect, The contractors’
administrative and technical causes (Mean =3.59) high effect, The owners’
administrative and technical causes (Mean =3.55) high effect, The
consultants’ administrative and technical causes (Mean =3.51) high effect,
Causes Related to Contract Documents (Mean =3.51) high effect,
Machines, equipment, and materials of the contractor (Mean =3.50) high
effect, Machines, equipment, and materials of the owner (Mean =3.48) high
effect, The consultants’ human resources (Mean =3.46) high effect
Other Causes (External) (Mean =3.44) high effect, Causes related to the
project (Mean =3.34) Medium effect, Machines, equipment, and materials

of the consultant (Mean =3.32) Medium effect.

That all groups have varying effects on the delay which have some

high effect, and other medium effect can possible to negligence.
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After display the results by a number of experts mostly agreed that
should be all groups have an impact on the delay by various percentages
these are logical results, and emergence the contractors’ financial matters
and the owners’ financial matters are very logical occurrence of delay
because most of the problems that occur from lack of adequate flow of

money needed for implementation, either by the contractor or the owner.
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Chapter Five

Project Management
Framework



138
Chapter Five

Project Management Framework

Delays can be minimized only when their causes are identified.
Knowing the cause of any particular delay in a construction project would
help avoiding it. Thus, in this chapter, suggested solutions and Procedures
to minimize or avoid causes leading to delay. Then, roster of solutions and

a framework will be implemented to identify and summarize the conducted

proposals.
5.1 The top five causes leading to delay in construction projects
A) Key Causes from the Client perspective
1- Referral of bids to the lowest price
2- Irregular cash flow for the project on owner's side.
3- Delay of due payments (according to progress).

4- The introduction of significant changes to the project by the owner after

starting the implementation phase of the project (additional work,

modifications to the design)

5- Lack of attention to the training and development of human elements in

charge of the project.
B) Key Causes from the contractor

1- Incorrect and inappropriate bid pricing.
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2- Lack of sufficient Cash for project implementation (financial

difficulties)

3- Contractor failure to regulate the cash flow of the project

4- Unavailability of required equipment when demanded or delayed

availability behind schedule

5- Mistakes during the process of implementation (intentionally or

unintentionally) require readjustment.

C) Key Causes from the consultant

1- Design changes during construction by the Owner.

2- Missing or lack of incentives for workers institution.

3- Changes and redesign many times during design phase.

4- Delays in the approval of adjustments during the execution phase

5- Weakness in the management of the project, and the estimation of the

accurate needed period for completion.

D) Four key Causes from the contract

1- Deficiencies, errors, contradictions, and ambiguity or variation in the

contract documents or their incompleteness.

2- Insufficient procedures in the contracts needed to be taken to settle

disputes if they occur.
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3- Problems in the context of the contract or its language.

4- Duties, responsibilities, and rights of the parties undefined accurately in

the contract.

E) Key Causes from the project

1- The kind of tenders in which the selection process to negotiate lower

prices or other criteria.

2- The specified period for the implementation of the project is very few.

3- Conflicts and differences among the project documents

4- Problems with neighbors.

5- High level of quality requirements.

F) Key external Causes

1- Political instability, conflict, and war (the presence of the occupation).

2- Economic stability [unforeseen circumstances such as economic crises

(financial crises)]

3- Weather condition

4- Inflation / price fluctuations

5- Unexpected geological situation
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5.2 Top ten causes lead to construction projects exceeding time limit

Table 5.1 shows the top ten causes contributed to delays in the
construction projects in W.B. from the project participant perspective.

Table (5.1): illustrate top ten causes contributed in delays

NO. Delay causes Mean Responsibility
for delay
1. | Referral of bids to the lowest price. 4.25 Owner
2. | Incorrect and inappropriate bid pricing. | 4.03 Contractor

Lack of sufficient Cash for project

3. implementation (financial difficulties) 4.02 Contractor

4. Contractor fallpre to regulate the cash 401 Contractor
flow of the project

5, Irregu}ar .cash flow for the project on 397 Owner
owner's side.

6. Delay of due payments (according to 3.96 Owner
progress).
Unavailability of required equipment

7. | when demanded or delayed availability | 3.95 Contractor
behind schedule.
The kind of tenders in which the

8. |selection process to negotiate lower | 3.90 Project

prices or other criteria.

The introduction of significant changes
to the project by the owner after
9. |starting the implementation phase of | 3.87 Owner
the  project  (additional  work,
modifications to the design)

Mistakes during the process of
10. | implementation  (intentionally  or| 3.86 Contractor
unintentionally) require readjustment.

From the results shown in Table (5.1), it is found in the first position
and the most important reason for delay is, "Referral of bids to the lowest
price". It is one of the factors linked to administrative and technical matters

related to owner party. The causes of delay from the owner side could be
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more important because decisions made by the owner significantly affect
others. This cause shows a significant effect on exceed time because most
of the owners are awarding bids on lower prices. This method in bids
assessment process made many contractors prices the bid with illogical
prices, and sometimes much less than the estimated cost. The reason behind
this is the high number of construction companies which far outweigh the
available business and projects, for one bid offer large number of
contractors; the competition is intense and the least expensive 1is
determined the winner of the tender. Resulting in many problems during
the implementation phase, the most important one is that delay occurs in

the timetable.

This reason "Referral bid to the lowest price" leads to delay when the

contractor price is too far from the estimated cost.

In the second position came the "Incorrect and inappropriate bid
pricing" lead to delay, linked to financial matter related to contractor. They

are linked to the point one.

Appears in the third position the "Lack of sufficient Cash for project
implementation (financial difficulties)" lead to delay. This is linked to
financial matter related to contractor party, sometimes contractors submit
to projects that are not commensurate with their financial capabilities,
causing problems in the implementation phase such as delays in the supply
of required materials and equipment, internal problems with employees and

subcontractors, and the most important is delays in the specified time.
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Comes in the fourth position the "Contractor failure to regulate the
cash flow of the project" leading to delay, linked to financial matter related

to contractor party. They are linked to the second and third points.

In the fifth, position the "Irregular cash flow for the project on
owner's side." Lead to delay, linked to financial matter related to owner
party. Delay in payments from the owner significantly disturbs the
contractor’s cash flow. This in turn affects the payments to sub-contractors,
who are obligated to purchase material from suppliers. Project execution
will be consequently affected. This will be reflected in the work progress

and it can cause major delay to the project.

In the sixth position the " Delay of due payments (according to
progress)." lead to delay, linked to financial matter related to owner party.

They are linked to the fifth point.

In the seventh position the "Unavailability of required equipment
when demanded or delayed availability behind schedule." lead to delay,
linked to machine, equipment and material related to contractor party. Due

to two reasons:

1- Lack of required equipment because of the need to be imported from

outside and thus cause a delay in the schedule.

2- Lack of money with the Contractor to provide the required equipment

leading to the occurrence of delay.
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Appears in the eight position, "The kind of tenders in which the
selection process to negotiate lower prices or other criteria..." lead to delay,

related to project causes. They are linked to the first and second points.

Appears in the ninth position the following factor " The introduction
of significant changes to the project by the owner after starting the
implementation phase of the project (additional work, modifications to the
design)." lead to delay, linked to administrative and technical matters
related to owner party. In this case the owner changes in design documents
in the implementation phase and this leads to the emergence of many
problems, mainly delays in the schedule, the owner must determine what it
takes to work in the design phase in order to avoid conflicts and problems
between the various parties. Alternatively, owners working to add new

work called (variation order) need for more time to implement.

Appears in the tenth position the following factor "Mistakes during
the process of implementation (intentionally or unintentionally) require
readjustment." lead to delay, linked to administrative and technical matters
related to contractor party. With the high demand of workforce in the local
construction market, the majority of the labors are without adequate
training or limited experience. This often leads to poor workmanship. Some
work has to be re-done or repaired before the Consultant or quality control

engineers could accept them.
5.3 The degree and extent of the impact of these causes on the project.

Table 5.2 illustrate the degree and extent of the impact of causes on

the project, shows that the most impact expected to occur is "Delay in
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delivery of the project". in the second position," An increase in the cost", in
ry proj p

n

the third position," The large number of delayed projects affect the
community”, in the fourth position ," Low productivity", in the fifth
position ," Lack of revenue", in the sixth position," Disputes / Trials/

prosecution".

Table (5.2): Show the degree and extent of the impact of causes on the
project.

No Effect Score
1. | Delay in delivery of the project 4.21
2. | Anincrease in the cost. 4.14
3 The large number of delayed projects affect the 413

" | community '

4. | Low productivity 3.84
5. | Lack of revenue 3.78
6. | Disputes / Trials/ prosecution. 3.69

5.4 Proposed Solution for the top causes

A) Referral of bids to the lowest price and the kind of tenders in which

the selection process to negotiate lower prices or other criteria.

Finding an appropriate mechanism for assessing and awarding of
tenders where the referral lower price, especially if the price of the
contractor is very far from the estimated cost (= 10% from estimated cost)
and 1s not appropriate for the volume of work, it causes many problems the

most one is occur delay in completing the project.

From experience of researcher in several sectors, and interviewed
several experts was discuss appropriate solutions have been proposed ways
to refer the bids, the best one is to refer the bids to the nearest price to

estimated cost, and are available in a meeting opening bids the following:
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1- To be announced the value of estimated cost at the beginning in
meeting opening bids before opening the submitted bids to knowing the

price.

2- Meeting opening bids are public will be opened in the presence of
contractors applicants to compete for the tender, representatives of the

owner and consultant.

3- Clarify the mechanism of the evaluation will be the owner to evaluate
the tender for contractors in terms of defining certain ratios and
clarifying ratio that will occupy the final price of the tender evaluation

process before you start to open bids.

4- Check for resources and capabilities, before awarding the contract to

the lowest bidder.

5- Stay away from bias in awarding tenders due to the presence of
common personal interests and rely on clean mechanism in the

evaluation and awarding bidding process.

PCU proposed method, which is that lower prices are excluded from all the

bids and awarded the tender to the price at which followed.

B) Incorrect and inappropriate bid pricing

Must have enough experience for the contractor in the development of

prices of items so that no problems in the future.
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C) Lack of sufficient Cash for project implementation (financial
difficulties) and Contractor failure to regulate the cash flow of the

project.

Need to provide adequate source of finance during construction and
Effective planning of project execution. Give an advanced payment to the
contractor at the beginning of the project by the owner helps to end project

on time.

D) Irregular cash flow for the project on owner's side and delay of due

payments (according to progress).

Owner should make progress payments to contractors on time,

because it impairs the contractors' ability to finance the work.

E) Unavailability of required equipment when demanded or delayed

availability behind schedule.

Try to obtain new equipment for construction. In addition, prepare it

before start in implementation phase.

F) The introduction of significant changes to the project by the owner
after starting the implementation phase of the project (additional

work, modifications to the design)

Minimize change orders during construction to avoid delays, by
reviewing and approving design documents: any dereliction in checking,

reviewing and approving the design submittals prior to construction phase,
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could delay the progress of the work. And owner’s need to management of
contracts documents to decrease the amount of design changes and
additional works by employing more experienced professional persons to

reviewing and approving project documents.

G) Mistakes during the process of implementation (intentionally or

unintentionally) require readjustment.

Must provide enough number of labors should be assigned and be
motivated to improve productivity and recruit competent project manager.
Provide sub- contractors with appropriate experience in similar projects.

Moreover, Work according to the required specifications and drawings.

5.5 General factors help to avoid delays.

Table 5.3 illustrate the general factors shows that "Awarded the
contract to the contractor with competence and not to the least price tender"
1s the most factor assist to reduce or avoid delays in the Palestinian

construction projects.

Comes in second ranked "Constant follow-up with the main
contractor and subcontractors", and shows that "Identification of the
specialized project Manager to manage the project"” in a third rank to
reduce or avoid delays and show that 'The use of monitoring and follow-up

system" is less factor helps to avoid delays.
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Table (5.3): General Factors reduce the delay of the project

NO Factors Rank
Awarded the contract to the contractor with competence
1. : 1
and not to the least price tender
) Constant follow-up with the main contractor and )
" | subcontractors.
3 Identification of the specialized project Manager to 3
" | manage the project.
4. | Motivate staff to produce more. 4
5. | Speed in the decision-making process. 5
6. | The accuracy of the project cost and time 6
7. | Staff training to get skilled workers. 7
8. | The use of appropriate construction systems 8
9. | Examine the site before implementation of the works. 9
10. | The continuous use of monitoring systems for the project. 10
Benefit from the experiences of others and the experience
11. e 11
of other institutions
Make sure of the existence of materials and their
12. oy 12
availability.
13. | The use of monitoring and follow-up system 13

5.6 Framework presentation

This section illustrates the framework that displays and summarizes

proposed solutions and procedures for solving and avoiding delay causes.

Figure 5.1 illustrates the steps and procedures recommended for action to

resolve the problem of delay and avoid or minimize them, an aide to all

parties to understand the current situation and how to solve it or prevent.

Projects pass through different stages of their life cycle can be summarized

and categorized in the following four main phases, each phase divided into

three main steps:

1- Planning phase; it involves creating of a set of plans help to guide team

through the execution and closure phases of the project this phase

divided to:
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A. Develop plan; create effective plan that establishes joint goals and
objectives as well as steps for achieving them. Must develop an action
plan for each construction project, updated according to the changes,
must adhere in plan to meet objectives. Time spent on developing an
effective plan will pay dividends later because it will provide a guiding
tool for the team efforts, developing a plan involve formulating the
plan. Creating an effective planning environment, and availability
administrative support for the plan. The plans created during this phase
will help you to manage time, cost, quality, change, risk and issues.
They will also help you manage staff and external suppliers, to ensure

that deliver the project on time and within budget.

B. Estimation required time and cost; it includes an estimate initial cost of
the project and study the possibility of providing the necessary funding
for its implementation. In addition, working on a timetable for the

estimate of the period required for implementation.

C. Manage resources; it helps to identify all of the resources required to
complete project successfully, will then create a resource schedule,
which enables to plan the consumption of each type of resource, and

will enough resources available to complete the project.

2- Design phase:

Design of a project where an architect/engineer prepares schematic

diagrams giving a general view of the components and the scale of the
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project after detailed discussions with the client (owner). At this stage is the
preparation of tender documents by the consultancy office, this phase

divided to:

A. Put alternatives designs:

Preparation preliminary designs for the project are selected
appropriate design among several alternatives. show the importance of the
presence of several alternatives when problems arise or obstacles in the
implementation of one of the designs are immediately go to an alternative
design which helps to save time and implement the required designs in a
timely manner without the need for extra time for change, modification or

re-design. However, this process need extra cost.

Or application term "value of engineering", value engineering mean
choose the most appropriate design among more than designs in design
phase, and can application value engineering by contractor party in
implementation phase by provide new idea in execution method without
change in architecture plans This term apply when need to save money to

obtain price near to the estimated cost.

B. Use of appropriate design systems:

Adoption of a suitable system design fits the size, type and nature of
the project in order to accomplish the desired designs required in
appropriate ways, must adopt a suitable system for the design to avoid the

mistakes and modifications that caused in wasting a lot of time in the
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future. Must use software design suitable and customary with appropriate
code in the design process within standards and requirements of the

Engineers Associations.

C. Use of monitoring and follow-up system:

There must be a system of monitoring and control through the
appointment of specialized person or a group of specialists mean (quality
control unit) to do the follow-up audit and evaluation of all what has been
accomplished schemes and documents related to a particular project. This
helps to avoid mistakes in designs that cause problems in the
implementation phase that has occurred, such as emergence of variation
order or extra time for the project time or conflicts and disagreements

among the parties in the project.

3- Contracting phase:

Agreement of at least two parties with purpose of creating legal
obligation between the parties and capable of being enforced by the court
of law. Contracts used in construction to describe scope of work, establish
period, establish cost and payment provision, set forth obligations and
relationship, minimize disputes, and improve economic return of

investment, this phase divided to:

A. Work by specialist:

Prepare contracts and contract documents by specializing in

contractual matters, the laws and regulations of the region, ethics etc.
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B. Preparation contract documents:

Prepare contract documents includes legally enforceable
requirements that become part of the contract , and include all construction
documents except bidding forms , the content of the contract is identify the
parties, promises and responsibilities , scope of work ,price and payment

terms commercial terms and conditions Project execution plan.

C. Available ethics and regulars:

The contract must be written within certain laws and ethics, regulars
and not be exceeded, must be fair to all parties and is not biased to a

particular party.

4- Implementation phase

Details the process for the execution and delivery of the construction
project after fulfillment all requirement such as implement project within
specific time and cost, specific quality to meet require needs and goals of a

particular project Divided to:

A. Use of appropriate construction systems.

Must use a particular system in the building varies from one project
to another depends on the size, type, and complexity of the project through
the organization divided implementation process into start-up stages to the
termination stage in project. This require work of an action plan include the

identification needed time and resources for each stage of the work to
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organize the implementation process and avoid the shortage of resources,
necessary to determine the mechanism of action, identify and appoint sub-

contractors etc.

B. Good manage by use control and follow-up system:

There must be a system of monitoring, through the appointment of
specialized persons to do the follow-up, supervision, control, audit and
evaluation of all completion works related to a particular project. This
helps to avoid mistakes in implementation, such as mistakes lead to need
extra time to re-work resulted from deviation from the required
specifications, weakness in project manage and communication between

parties etc.

D. Use suitable documentation system.

Use specific documentation system for each project very important
things for the success of the project, documenting all papers linked to the
project incoming and issued between all project parties in order to preserve
the rights of all parties, help each party to take responsibility conferred
upon him, and what should be done do to solve problems. These things are

achieved through adoption of appropriate documentation system.
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Figure (5.1): The Theoretical Framework

5.6.1 Validation and general discussion

After display, adopted framework in this research on a number of

experts to know their opinion and comments were as follows:
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1- The framework is applicable, effective tool and successful because it
includes all parties and all stages of work on the project (the project life

cycle).

2- When it is applied and adopted by parties, each party will perform its

tasks, duties and responsibilities in the best way.

3- When the institutions, companies and parties, adopt it, many of the
problems will be avoided and resolved, notably the problem of delays

in construction projects.
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Chapter Six

Conclusion and
Recommendations



158
Chapter Six

Conclusion and Recommendations

6.1 Introduction

From the previous chapters, we have concluded many causes for
delay in construction projects, few years ago; most construction projects in
the West Bank were exposed to delay, so the continuation of this
phenomenon affects the progress of the construction industry, as it may

expose some relevant institutions to collapse.

Thus, this chapter will present a review to the summary and
conclusions of this research and recommendations, recommendations will
be presented to help in enhancing the Palestinian construction sector

performance.
6.2 Summary and conclusions

The construction sector is one of the most important economic
sectors in Palestine; this research discussed the importance of studying the
construction sector through the identification of gaps between theory and
practice associated with delays in the completion of construction projects.
The main purpose of this study is to identify the most important factors that
delay the completion of projects, by taking a representative sample from
each of the engineering offices, the owners, and the contractors by
distribution questionnaire contain 110 causes of delay to a representative
sample to know delays causes in Palestinian construction projects from the

opinion of project participant, and then analyze the results. Whenever a
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delay occur, its implications on the future performance of the project can be
immediately determined and corrective action can be taken to minimize
any negative impact on project performance. This research will help to
discover the causes of delay in construction projects and then reduce their

effects.

The top ten causes contributed to delays in Palestinian construction
projects from the viewpoint of project participant are: Referral of bids to
the lowest price, incorrect and inappropriate bid pricing, lack of sufficient
Cash for project implementation (financial difficulties), Contractor failure
to regulate the cash flow of the project, Irregular cash flow for the project
on owner's side, delay of due payments (according to progress),
unavailability of required equipment when demanded or delayed
availability behind schedule, the kind of tenders in which the selection
process to negotiate lower prices or other criteria, the introduction of
significant changes to the project by the owner after starting the
implementation phase of the project (additional work, modifications to the
design), and Mistakes during the process of implementation (intentionally
or unintentionally) which require readjustment. The most impacts expected
to occur is Delay in delivery of the project, an increase in the cost, the large
number of delayed projects affect the community, Low productivity, lack

of revenue, and Disputes / Trials/ prosecution.

Proposed solutions and procedures for solving and avoiding these

causes. A framework to illustrate the steps and procedures recommended
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for action to resolve the problem of delay and avoid or minimize them, an
aide to all parties to understand the current situation and how to solve or
prevent it. Projects pass through different stages during their life cycle can
be summarized and categorized in the following four main phases, each

phase involve three main steps:

1- Planning phase divided to develop plan, Estimation required time and

cost, and manage resources.

2- Design phase divided to put alternatives designs, Use of appropriate

design systems, and use of monitoring and follow-up system.

3- Contracting phase divided to work by specialist, Preparation contract

documents, and available ethics and regulars.

4- Implement phase divided to use of appropriate construction systems,
good manage by use control and follow-up system, and use suitable

documentation system.

6.3 General recommendation to the different parties

The following points are recommended to be taken into account by

all parties in order to minimize and control delays in construction projects:

6.3.1 Recommendations to the owner

Owners should be given special attention due to the following

factors:
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Develop an action plan by the owner for the success of the project since
the emergence of the idea of the project the plan must include the

following:

Choosing a team to do and follow-up project with suitable competence
and experience in similar projects. Mission begins since the
emergence and identification of the idea phase until implementation
phase, are choose a project manager with appropriate qualifications

for the project.

Provide a mechanism for the parties to choose the project contractor

and consultant.

Provide a mechanism to resolve disputes and clarified in the contract.

Activating the fines penalty if necessary when be the occurrence of the

delay by the Contractor party without excuse.

Employee motivation in various position at the end of year or at the end

of projects is given to those who carried out the project successfully.

The provision of suitable internal conditions for workers to help them

work powerfully.

Minimizing follow the centralized decision-making and procedures
with respect to projects because they hamper the proceedings and cause

delays.
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B. Ensure full value of the project when hiring in order to organize the
flow of liquidity needed to workflow and ensure the provision of

payments to the contractor at the time.

C. The need to complete the preparation and adoption of the design and
tender documents and ensure clarity before the announcement of his

hiring or to implement.

D. Frequent adjustments during implementation phase caused of the
delay, is add a clause urging designed to give consultant the priority in
overseeing the implementation, where the designer usually be more
understanding of the project and have the ability to convince the
owner of reducing modifications and thus less time needed to hold

variation order.

E. Emphasis on not allowing a contractor who does not fit their financial
and technical capacity submission of the tender, and make sure when
the tender evaluation of the experience of the contractor and the

financial and technical ability to implement the project.

6.3.2 Recommendations to the contractor

The contractor has the major responsibility for delays in
Construction-Related Delays. Contractors should consider the following

factors:

A. Abdelnaser et al. (2005) recommended proper planning factor must be

considered in order to avoid delays during construction stage.
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Developing an action plan by the owner for the success of the project
since phase the emergence of the idea of the project plan include the

following:

Organize payment and structured finance for the stages of work on the

project.

Prepare (team work) with qualifications to work in the project and
appoint a project manager for the development of an action plan
through which to regulate , control, supervision and adjust things for
the project, to avoid problems in the implementation or problems

between workers or employees, and complete project on time.

Motivate employees and provide them awards in the case of the

success of the project.

Provide a suitable environment for the work

Provide suitable suppliers and sub — contractors.

Develop a plan for the provision of materials, samples and machinery

required on time.

. Shortage and low productivity of labor: must provide enough number
of labors should be assigned and be motivated to improve

productivity.

. Financial and cash flow problems: contractor should manage his

financial resources and plan cash flow by utilizing progress payment.
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D. Planning and scheduling: they are continuing processes during
construction and match with the resources and time to develop the

work to avoid cost overrun and disputes.

E. Site management and supervision: administrative and technical staff
should be assigned as soon as project is awarded to arrange to achieve
completion within specified time with the required quality, and

estimated cost.

F. Should be priced in a way that won the tender to the contractor at least

20%, according to the Palestinian Contractors union.

G. Must have good financial size to finance the project.

6.3.3 Recommendations to the consultant

The consultants play a very important role in Design-Related Delays.

Consultants should look to the following points:

A. Reviewing and approving design documents: any delay caused by the
consultant engineer in checking, reviewing and approving the design
submittals prior to construction phase, could delay the progress of the

work.

B. Inflexibility: Consultants should be flexible in evaluating contractor
works. Compromising between the cost and high quality should be

considered.
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C. Producing design documents on time: should set a schedule to complete
design documents on time, otherwise result in a delay of work

completion.

D. Avoid mistakes and discrepancies in design documents: They are
common reasons for redoing designs and drawings and may take a long

time to make necessary corrections.

6.3.4 Recommendations to Engineering Association

A. Provides a good system to audit the drawings to avoid and minimize

mistakes in the design and avoid the contradiction in the drawings.

B. Work training help to raise the efficiency of designers.

C. Work training in preparation tender documents, which include
specifications, conditions, executive drawings and training to calculate

of the quantities to prepare suitable bill of quantities.

D. Provide a good system for the classification of engineering offices

include certain laws and procedures.

6.3.5 Recommendations to Palestinian Contractor Union

A. Provide a good system for the classification of construction companies

include certain laws and procedures.

B. Laws to protect Contractors.

C. Work training to define the rights, responsibilities, and duties of

Contractors.
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D. Work training to define contractors how pricing bidding and set

minimum percentage of profit circulated to all Contractors.

E. Take strict action on anyone who does not follow the laws of the Union.

6.3.6 Recommendations for future studies

1- Another study about a specific type of construction projects, such as

utility projects, road project, water and sanitation projects, etc.

2- Another study about evaluate the involvement and effect of a specific
party or resource of construction project to the delay in construction

projects.

3- Another study about investigate the effect of financing and cash flow

problems on delays in the construction projects.
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Appendix (B)

Questioner for Assessment of delay causes in completion the

Palestinian construction projects in the West Bank
Dear Contractors, Consultants, and Owners best Greetings;

The researcher is doing a study that is intended to "Assessment of delay
causes in Palestinian Construction projects " Palestine/(West Bank), this
study comes as a partial fulfillment to get the degree of "Master in
Construction Management from AlNajah National University-Nablus", so
Please Answer each and every Question of the following Questionnaire
precisely and Objectivity, please be informed that the Information and data
taken here will be treated Confidentially and used solely for scientific

research purposes.
Thank you
Done by: Nihal Jawad Albatsh

eng nihal83@yahoo.com

Superviser: D. Mohammad Othman

D.Monther Dweikat.
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Part one: Information about the Respondent and about the institution
he is working in.

Please put (\/) bedside's your choice.

Name of the Company/ Institution/ Office (Optional)..................

1. What Type(s) of works you are performing?

A. () Construction B. () Roads

C. () Water &Wastewater D. () Electro mechanic

2. The Nature of your business?

A. () Consultant. B. () Contractor. C. ( ) Owner.

3. Type of Institution.

A.( ) Public Sector.  B.( ) Private Sector. C. () Academic Sector.
4. Financial Size of the Institution.

A. () From 0 to 2 Million $. B. ( ) From 2 to 4 Million$.

C.( ) From 4 to 14 Million $. D. ( ) From 14 to 54 Million §.

E. ( ) More than 54 Million $. F. () Other.

5. Site organization / company / office?

A. () South West Bank.  B. () North West Bank, C. () Medium region
6. Classification contracting company (for contractors only).

A. () Firstclass A & B B. () Second class  C. () Third class

7. Your Position within the institution.

A. () Institution's Owner. B. () Projects Manager.

C. ( ) Contractor's Engineer. D. () Office Engineer.

8. Education.

A.( ) Diploma. B.( ) Bachelor. C.( ) Master or More. D. ( ) Other.
9. Years of experience.

A.( ) from1to 5 years. B.( )fromS5 to 10 years. C.( )10 years or More
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Part Two: Paragraphs of the Questionnaire;
Please put (X) under the suitable Choice.

NO.

Paragraph

Fully
agree

Agree

Neutral

Disagree

Fully
Disagree

First Field: Causes related to
owners.
Section One: Owner's
Administrative and Technical
Causes.

Hesitation in decision making
process.

Weakness in the Communication
and coordination(both internal and
external)(the owner with the other
parties)

The Chain of Decision making
process is too long or complicated.

Weakness in the administrative
stability of the Owner's side.

The lack of incentives for workers
in the Owner's institution.

The owner's demands are not
understood by the consultant.

The time for completion is not
enough.

The lack of suitable methodology
for choosing the other parties
(Consultants, contractors etc.).

Lack of Sufficient experience on
Owner's side in construction
Projects

10.

Missing of clear Documentation
and follow up Policies.

11.

Lack of process of planning and
control, scheduling and monitoring
of the project correctly and
appropriately

12.

The introduction of significant
changes to the project by the owner
after starting the implementation
phase of the project (additional
work, modifications to the design)

13.

The suspension of the work by the
owner without actual reasons.

14.

The lack of a mechanism to resolve
conflicts and disputes or delays in
the resolution of legal disputes and
arbitration

15.

Referral of bids to the lowest price.

16.

Ineffectiveness of Late completion
penalties.
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17.

Delay in the review and approval
of design documents.

Section two: Owner's Financial
Matters.

18.

Irregular cash flow for the project
on owner's side.

19.

High rates of interest.

20

Delay of due payments (according
to progress).

Section three: Machines,
equipment, and Materials of the
owner.

21.

Change the specifications of
requested materials.

22.

Not using modern software in
making decisions and procedures
regarding the project.

Section Four: Owner's Human
Resources.

23.

Lack of qualified human resources
with competence and experience
needed to deal with similar types
of construction projects.

24.

Missing of specific methodology
for the selection of the human
elements necessary to complete the
project with no strong
representative for the project.

25.

Problems in Employment

26.

Lack of attention to the training
and development of human
elements in charge of the project

Second Field: Cause related to
Consultants.

Section one: Administrative and
technical causes of consultants.

27.

Weakness in the communication
and coordination (Both externally
and internally).

28.

Delays in the approval of
adjustments during the execution
phase

29.

Delays in receiving the executed
works by the consultant.

30.

Delays in the adoption of financial
dues of the executing contractors.

31.

Design changes during
construction by the Owner.

32.

Fault in soil testing

33.

The experiences and competences
of the consultant does not suit the
scale of the project.
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34.

The existence of deficiencies or
errors in the design documents or
lack of clarity in the design or
tender documents

35.

Lack of planning, monitoring and
follow-up processes and periodic
inspection by supervision during
implementation phase.

36.

Delays in the approval of the
designs, documents, and the BOQ
of the project.

37.

Unfinished Plans or Documents as
per the Project time schedule.

38.

Weakness in the management of
the project, and the estimation of
the accurate needed period for
completion.

39.

Changes and redesign many times
during design phase.

Section Two: Causes related to
human resources.

40.

Lack of efficient, experienced and
skilled staffs in design matters.

41.

Lack of efficient, experienced and
skilled staffs in  Supervision
Matters.

42.

Lack of communication between
employees.

43.

Missing or lack of incentives for
workers institution.

Section three: Machines,
equipments, and materials of the
consultant.

44.

Delay in the approval of samples
submitted from the contractor.

45.

The requirement of using materials
that are hard to obtain.

46.

Requiring Materials that are
missing locally and needs to be
imported from outside.

47.

Change in  the  Materials
specifications.

48.

Not using modern software, and
equipment in both the process of
design and supervision of the
project.

Third Field: Causes Related to
contractor.
Section one: Administrative and
technical causes of the
contractor.

49.

Weakness in the follow-up and site
management.
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50.

Mistakes during the process of
implementation (intentionally or
unintentionally) require
readjustment.

S1.

Weakness in the institution's
Management.

52.

Weakness in the communication
and coordination (Both externally
and internally).

53.

Lack in the coordination with the
subcontractors.

54.

Lack of experience in Projects of
the same scale.

5S.

Contractor delay in starting works.

56.

Incompetence in the planning,
monitoring and follow-up
processes by the Contractor.

57.

Bad relationship between
contractor's high management and
workers in the site.

58.

Missing of a plan for the execution
of works or not following it.

59.

Stopping of works without any
acceptable reasons.

60.

Not checking the design plans and
documentation of the project
before starting execution.

61.

Late in preparing shop drawings by
the contractor.

62.

Insufficient study of the conditions
of the site by the contractor.

63.

The experiences and competences
of the consultant does not suit the
scale of the project.

64.

Disagreement  and struggles
between the contractor and the
consultant caused by different
point of views.

65.

Delayed the necessary laboratory
tests of materials

Section two: Contractor's
Human Resources.

66.

Shortage in skilled, trained and
experienced employees and
workers.

67.

Continues change of
subcontractors; due to lack in their
experience', and competence.

68.

Deficiency and weakness in
productivity of workers.

69.

Insufficient Planning for the
contractor's workers.

70.

Shortage in labors stimulation.
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71.

Weakness in Contractor's Engineer
Performance(normally Newly
graduated)

Section three: Machines,
equipment, and materials of the
contractor.

72.

Unavailability of required
equipment when demanded or
delayed availability behind
schedule.

73.

Weak  productivity of  the
equipment.

74.

Failure to  follow  modern
techniques during execution.

75.

Inefficient machines for work and
the lack in their numbers

76.

Not supplying spare parts needed
or delayed supplying schedule.

77.

Misuse of machinery, tools and
equipment (wrong use)

78.

Shortage in Materials.

79.

The low level of the quality of
materials used or using materials
which does not meet specifications

80.

Delay in the supply of materials, or
their  availability on-site, or
receiving them.

81.

Materials damage when stored or
being exposed to theft or
combustion.

82.

Materials prices change rapidly
during the implementation of the
project

83.

Material specifications change
during execution

Section four: Contractor's
Financial Matters.

84.

Lack of sufficient Cash for project
implementation (financial
difficulties)

8s.

Contractor failure to regulate the
cash flow of the project

86.

Mismatch  of the financial
efficiency for the contractor with
the project

87.

Incorrect and inappropriate bid
pricing.

Fourth Field: Causes Related to
Contract Documents.

88.

Deficiencies, errors, contradictions,
and ambiguity or variation in the
contract documents or their
incompleteness.
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Problems in the context of the

89. )
contract or its language.
Insufficient procedures- in the
90. | contracts- needed to be taken to
settle disputes if they occur.
Duties, responsibilities, and rights
91. | of the parties undefined accurately
in the contract.
Fifth Field: Causes related to the
project.
92 The project site or the difficulty in
* | accessing it.
93 | Complex, and difficult project.
94. | Problems with neighbors.
Conflicts and differences among
95. .
the project documents
96. | High level of quality requirements.
The specified period for the
97. | implementation of the project is
very few.
98 Legal disputes among the various
* | parties.
The kind of tenders in which the
99. | selection process to negotiate
lower prices or other criteria.
Sixth Field: Other
Causes(External)
100. | Unexpected geological situation
101. | Inflation / price fluctuations
102. | Weather condition
Political instability, conflict, and
103. | war (the presence of the
occupation).
104. | Site Conditions.
105 The laws of government such as
* | building permits, and other.
Engineers Association
106. | requirements for licensing and
other issues.
The increased demand for
107. | materials / increase cost of
materials.
108. | Accidents during execution
Economic stability [unforeseen
109. | circumstances such as economic
crises (financial crises)]
Lack of resources or the
110. | availability of poor  quality

resources.
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Seventh Field: The degree and
extent of the impact of these
causes on the project.

111. | Delay in delivery of the project

112. | An increase in the cost.

113. | Disputes / Trials/ prosecution.

114. | Low productivity

115. | Lack of revenue

The large number of delayed
projects affect the community

116.

Eighth Field: Factors reduce the
delay of the project

Identification of the specialized
117. | project Manager to manage the

project.
118 The use of appropriate construction
* | systems
119. Make sure of the existence of

materials and their availability.

The accuracy of the project cost
and time

120.

Benefit from the experiences of
121. | others and the experience of other
institutions

The use of monitoring and follow-
up system

122.

Examine  the site before
implementation of the works.

123.

The continuous use of monitoring
systems for the project.

124.

Awarded the contract to the
125. | contractor with competence and
not to the least price tender.

Constant follow-up with the main
contractor and subcontractors.

126.

127. | Motivate staff to produce more.

Speed in the decision-making

128.

process.

Staff training to get skilled
129.

workers.

Thank you
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Appendix (C)

Arbitrators List
D. Nafez Naser AL-Deen Palestine Polytechnic University
D. Belal Al-fallah Palestine Polytechnic University
D. Ali Abd AL-Hameed AL-Najah National University
P. Sameer Abuisheh AL-Najah National University
Miss. Tagreed AL-Tamemi Palestine Polytechnic University
Miss. Lubna Amer Palestine Polytechnic University
Mr. Jawad Al-Batsh AL-Jawad contracting company.
Eng. Zafer Siaj New vision Consultant office
Eng. Gassan Dofish Consultant office
Eng. Gassan Idres Al -Tanfez contracting company.
Eng. Feras Abu AL-Kbash CHF-donor Institution.

Eng. Awaad Al-Jobeh Hebron Municipality
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Appendix (D)
Research Interviewers' List

First interviews:

For collecting causes of delay in Palestinian construction projects.

PCU secretary PCU- Hebron Branch.
Mr. Jawad AL-Batsh Contracting Company.
Mr. Waleed Gresheh Contracting Company.
Eng. Gassan Dofish Consultant office.

Eng. Awaad Al-Jobeh Hebron Municipality.

D. Hussam Amro CHF — Donor Institution.

Second interviews:

For checking, the questionnaire outputs reliability and enrich the research

results.

Eng. Gassan Idres Al -Tanfez contracting company.

Eng. Mosa qdemat Consultant office.

Mr. khalel abu Zahra PCU - Hebron Branch.

Mr. Fayez Al-Amleh Construction and equipment
Contracting company

Eng. Feras Abu AL-Kbash CHF- Donor Institution.

D. Hussam Amro CHF - Donor Institution
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Appendix (E)

Tables of the collected data

Table (1): The institution work type.
N —
N _[Percent| |

Construction 203 53.8% 92.7%
The Roads 68 18.0% 31.1%
institution Water &Wastewater 74 19.6% 33.8%
work type Electro mechanic 32 8.5% 14.6%
377 100.0% 172.1%

Total

Table (2): The finance al size of the institution.

Frequency | Percent Valid Cumulative
. . Percent Percent

From 0 to 2 Million $ 44.7 45.2 45.2
From 2 to 4 Million $ 20 9.1 9.2 54.4
From 4 to 14 Million $ 13 5.9 6.0 60.4
Valid From 14 to 54 Million $ 8 3.7 3.7 64.1
More than 54 Million $ 19 8.7 8.8 72.8
Other 59 26.9 27.2 100.0

Total 217 99.1 100.0

Missing System 2 9
Total 219 100.0

Table (3): Location of the company in the West Bank.

Frequenc Percent Valid Cumulative
. . Percent Percent

South West Bank 36.5 36.9 36.9
Valid North West Bank 64 29.2 29.5 66.4
Medium region 73 333 33.6 100.0
Total 217 99.1 100.0
Missing System 2 9
Total 219 100.0

Table (4): the respondent position in the company.

Frequenc Percent Valid Cumulative
- . Percent Percent

Institution's Owner. 27.9 28.0 28.0
Projects Manager. 67 30.6 30.7 58.7
Valid Contractor's Engineer. 32 14.6 14.7 73.4
Office Engineer. 58 26.5 26.6 100.0
Total 218 99.5 100.0
Missing System 1 S

Total 219 100.0
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Table (5): Owner's administrative and technical causes.

Extremely disagree 9 4.1%

. .. Disagree 38 17.4%
Hesttatlon In decision Neutral 19 87% 3.7
& Process. Agree 104 47.5%

Extremely agree 49 22.4%
Weakness in the Extremely disagree 8 3.7%
Communication and Disagree 36 16.4%
coordination(both Neutral 44 20.1% 3.47
internal and Agree 107  48.9%
external)(the owner
with the other parties) Extremely agree 24 11.0%
Extremely disagree 5 2.3%
The Chain of Decision Disagree 37 16.9%
making process is too Neutral 26 11.9% 3.73
long or complicated. Agree 96 43.8%
Extremely agree 55 25.1%
. Extremely disagree 7 3.2%
e Disagree 64 292%
administrative Neutral 54 247% 321
stability of the A 63 28.8%
Owner's side. gree =70
Extremely agree 31 14.2%
Extremely disagree 5 2.3%
The lack of incentives Disagree 34 15.7%
for workers in the Neutral 43 19.8% 3.58
Owner's institution. Agree 101 46.5%
Extremely agree 34 15.7%
Extremely disagree 4 1.8%
The owner's demands Disagree 55 25.2%
are not understood by Neutral 52 23.9% 3.33
the consultant. Agree 79 36.2%
Extremely agree 28 12.8%
Extremely disagree 8 3.7%
The time for Disagree 45 20.6%
completion is not Neutral 39 17.9% 3.49
enough. Agree 84 38.5%
Extremely agree 42 19.3%
The lack of suitable  Extremely disagree 4 1.8%
methodology for Disagree 32 14.6%
choosing the other Neutral 38 17.4% 3.67
parties (Consultants, Agree 104 47.5%
contractors etc.). Extremely agree 41 18.7%
. Extremely disagree 15 6.8%
Lack of.Sufﬁclent Disagree 58 26.5%
SR Neutral 38 174% 322
Owner's side in .
construction Projects Agree 1 SRl
Extremely agree 29 13.2%
Missing of clear Extremely disagree 13 5.9% 3.37
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Documentation and Disagree 43 19.6%
follow up Policies. Neutral 42 19.2%
Agree 93 42.5%
Extremely agree 28 12.8%
Lack of process of Extremely disagree 11 5.0%
planning and control, Disagree 41 18.7%
11 scheduling and Neutral 27 123%  3s4 10
monitoring of the Agree 98 44.7%
project correctly and
appropriately Extremely agree 42 19.2%
The introduction of  Extremely disagree 4 1.8%
significant changes to Disagree 24 11.1%
the project by the Neutral 34 157%
owner after starting Agree 90 41.5%
12 the implementation 3.87 2
phase of the project
(additional work, Extremely agree 65 30.0%
modifications to the
design)
. Extremely disagree 33 15.1%
The suspension of the Disagree 55 25.1%
13 Work by the owner Neutral 46 210% 297 17
without actual A 56 25.6%
reasons. gree S
Extremely agree 29 13.2%
The lack of a Extremely disagree 9 4.1%
c;llei!lc‘h?nm:il :i?sres?::z ) Disagree 28 12.8%
ICTS an 1ISpu
14 delays in the reslz)lution Neutral 48 2l S g
of legal disputes and Agree 77 35.2%
arbitration Extremely agree 57 26.0%
Extremely disagree 5 2.3%
. Disagree 15 6.9%
15 Referral ofbids to the Neutral 22 101% 425 1
owest price. Agree 54 24.8%
Extremely agree 122 56.0%
Extremely disagree 9 4.1%
. Disagree 36 16.6%
16 I::g;::‘;ﬁ:e;;’:lﬁ::e Neutral 2 147%  3.63 7
’ Agree 89 41.0%
Extremely agree 51 23.5%
Extremely disagree 8 3.7%
Delay in the review Disagree 34 15.5%
17 and approval of Neutral 30 13.7% 3.63 8
design documents. Agree 107 48.9%
Extremely agree 40 18.3%

The mean of Owner's administrative and technical causes = 3.55
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Table (6): Owner's human resources causes.

Lack of qualified human Extremely disagree 10 4.6%

resources with Disagree 39 17.8%
competence and

1 experience needed to Neutral =2 .5 —
deal with similar types Agree 96 43.8%
of construction projects.  Extremely agree 42 19.2%
Missing of specific Extremely disagree 9 4.1%
methodology for the Disagree 33 15.1%
sectonofthobumn Newrt 30 137%
2 complete the project Agree 109 49.8% 3.6l
with no strong
representative for the Extremely agree 38 17.4%
project.
Extremely disagree 9 4.1%
] Disagree 34 15.6%
3 g:’bll:“;fe‘:t Neutral 57 261%  3.50
e Agree 76 34.9%
Extremely agree 42 19.3%
Lack of attention to  Extremely disagree 7 3.2%
the training and Disagree 21 9.7%
4 development of Neutral 34 15.7%  3.81
human elements in Agree 100 46.1%
charge of the project Extremely agree 55 25.3%
The mean of Owner's human resources causes = 3.62
Table (7): consultants’ administrative and technical causes.
Weakness in the Extremely disagree 6 2.7%
communication and Disagree 34 15.5%
1 coordination (Both Neutral 49 22.4% 3.55
externally and Agree 94 42.9%
| internally). Extremely agree 36 16.4%
Extremely disagree 2 9%
Delays in the approval Disagree 37 16.9%
2 of adjustments during Neutral 33 15.1% 3.68
the execution phase Agree 104 47.5%
| Extremely agree 43 19.6%
Extremely disagree 5 2.3%
Delays in receiving the Disagree 65 29.8%
3 executed works by the Neutral 32 14.7% 3.33
consultant. Agree 85 39.0%
[ Extremely agree 31 14.2%
Extremely disagree 11 5.0%
Delays in the adoption Disagree 46 21.0%
4 of financial dues of the Neutral 29 13.2% 3.49
executing contractors. Agree 91 41.6%

Extremely agree 42 19.2%
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5

10

11

12

13

Extremely disagree 2 9%
Design changes during Disagree 24 11.0%
construction by the Neutral 43 19.6% 3.79 1
Owner. Agree 98 44.7%
Extremely agree 52 23.7%
Extremely disagree 12 5.5%
Disagree 66 30.1%
Fault in soil testing Neutral 64 29.2% 3.00 13
Agree 63 28.8%
Extremely agree 14 6.4%
The experiences and Extremely disagree 13 5.9%
competences of the Disagree 47 21.5%
consultant does not Neutral 44 20.1% 3.37 10
suit the scale of the Agree 75 34.2%
project. Extremely agree 40  18.3%
The existence of Extremely disagree 3 1.4%
deficiencies or errors Disagree 37 16.9%
in the design Neutral 47 21.5% 361 5
documents or lack of Agree 87 39.7%
clarity in the design or
tender documents Extremely agree 45 20.5%
Lack of planning, Extremely disagree 8 3.7%
monitoring and follow- Disagree 47 21.5%
up processes and Neutral 52 237% 337 11
periodic inspection by Agree 80 36.5%
supervision during
implementation phase. Extremely agree 32 14.6%
Extremely disagree 3 1.4%
Delays in the ?pproval Disagree 44 20.2%
of the designs, Neutral 37 170% 353 7
documents, and the
BOQ of the project. Apree e uHAEEE
Extremely agree 32 14.7%
Extremely disagree 7 3.2%
Unfinished Plans or Disagree 35 16.1%
Documents as per the Neutral 42 19.4% 3.53 8
Project time schedule. Agree 103 47.5%
Extremely agree 30 13.8%
Weakness in the Extremely disagree 7 3.2%
management of the Disagree 35 16.1%
project, and the Neutral 29 13.3% 3.68 4
estimation of the Agree 97 44.5%
accurate needed
period for completion. Extremely agree 50 22.9%
Extremely disagree 8 3.7%
Changes and redesign Disagree 27 12.4%
many times during Neutral 35 16.1% 3.70 2
design phase. Agree 101 46.3%
Extremely agree 47 21.6%

The mean of administrative and technical causes of consultants = 3.51
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Table (8): The consultants’ human resources causes.

i Extremely disagree 9 4.1%
Lack of efficient,

. Disagree 50 22.8%
experienced and Neutral 34 155% 341
skilled staffs in design
matters. Agree 95 43.4%
Extremely agree 31 14.2%
) Extremely disagree 12 5.5%
Lack (,)f efficient, Disagree 50 22.9%
Cxperienced and Neutral 28 12.8%  3.39
skilled staffs in
Supervision Matters. Agree 97 445%
Extremely agree 31 14.2%
Extremely disagree 10 4.6%
Lack of Disagree 49 22.4%
3 communication Neutral 54 24.7%  3.26
between employees. Agree 85 38.8%
Extremely agree 21 9.6%
Extremely disagree 4 1.8%
Missing or lack of Disagree 21 9.6%
4 incentives for workers Neutral 45 20.5%  3.76
institution. Agree 103 47.0%

Extremely agree 46 21.0%

The mean of consultants’ causes related to human resources = 3.46

Table (9): Machines, equipment, and materials of the consultant causes.

Extremely

. 3 1.4%
. disagree
Delay in the appl:OVZIl Disagree 37 16.9%
1 of samples submitted Neutral 36 16.4% 3.67
from the contractor.
Agree 96 43.8%
Extremely agree 47 21.5%
Extremely o
. disagree 1 K
The requirement of Disagree 58 26.5%
2 using materials that Neutral 37 16.9% 3.30
are hard to obtain. o
Agree 80 36.5%
Extremely agree 33 15.1%
Extremel
Requiring Materials disagreey 12 5.5%
that are missing Disagree 63  28.8%
3 locally and needs to Neutral 46 21.0% 3.24
be imported from '00 ¢
outside. Agree 57 26.0%

Extremely agree 41 18.7%
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Extremel
disagreey S R
Change in the Disagree 57 26.0%
Materials Neutral 51 233% 3.26 3
specifications. Agree 88 40.2%
Extremely agree 18 8.2%
Not using modern Extremely 8 3.7%
software, and disagree
equipment in both the Disagree 66 30.1% 312 5
process of design and Neutral 61 27.9% ’
supervision of the Agree 60 27.4%
project. Extremely agree 24 11.0%

The mean of machines, equipment, and materials of the consultant = 3.32

Table (10): contractors’ administrative and technical causes.

Extremely 10 4.6%
Weakness in the disagree
Disagree 29 13.2%
follow-up and site Neu%ral 36 16 40/0 3.68 8
management. o
Agree 89 40.6%
Extremely agree 55 25.1%
Mistakes during the Extremely ) 0.9%
process of disagree
implementation Disagree 21 9.6% 3.86 1
(intentionally or Neutral 32 14.7% )
unintentionally) Agree 113 51.8%
require readjustment. Extremely agree 50 22.9%
Ex.tremely 5 2.3%
. disagree
Weakness in the Disagree 29 132%
institution's Neutral 43 19.6% 3.70 5
Management. )
Agree 92 42.0%
Extremely agree 50 22.8%
Extremel
Weakness in the disagreey 9 4.1%
communication and Disagree 25 11.4%
coordination (Both T = 5 6. so, 353 11
externally and A 4 42' o ¢
internally). gree ? 9%
Extremely agree 33 15.1%
Extremel
Lack in the (i(l Y 8 3.7%
.. . sagree
coordination with the . o 3.47 13
Disagree 42 19.2%
subcontractors.

Neutral 46 21.0%
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Agree 84 38.4%
Extremely agree 39 17.8%
Extremely 14 65%
Lack of experience in disagree
. Disagree 31 14.4%
6 Prolect: coafl et}he same Neutral 53 24.7% 3.43 15
| Agree 83 38.6%
Extremely agree 34 15.8%
Ex.tremely 9 4.1%
disagree
-  Contractor delay in Disagree 45 20.6% 3.49 -
starting works. Neutral 34 15.6% ’
Agree 91 41.7%
Extremely agree 39 17.9%
Extremel
Ilncon.lpetence.in t.he disagreey S 2.3%
planning, monitoring Disagree 23 10.5%
8 pi‘;fez‘;lelsgy"ifle Neutral 8 174% > 2
Contractor. Agree 102 46.6%
Extremely agree 51 23.3%
Extremel
. Bad relationship ' disagreey 8 3.7%
etween contractor's .
. Disagree 41 18.7%
9 high manage.ment Neutral 53 24.2% 3.47 14
and workers in the o
site. Agree 74 33.8%
Extremely agree 43 19.6%
Ex.tremely 6 2.8%
Missing of a plan for disagree
10 the execution of Disagree 33 15.1% 1.68 9
works or not Neutral 38 17.4% ’
following it. Agree 89 40.8%
Extremely agree 52 23.9%
Extremely 13 5.9%
. disagree
11 StopP:ll:g ‘if works Disagree 56 25.6% 331 16
acce?v ltal;)lg rigzons Neutral 37 16.9% .
P ‘ Agree 76 34.7%
Extremely agree 37 16.9%
Extremel
1(;Iot. checlking th((le disagreey 2 0.9%
esigh pians an Disagree 43 19.6%
12 d““;'r‘:;f‘e‘z‘gg;‘o‘i the  Neutral 27 123% 44
starting execution. Agree 86 39.3%
Extremely agree 61 27.9%
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Extremely o
. . disagree 7 S
Late In preparing Disagree 39 17.8%
13 shop drawings by the Neutral 31 14.2% 3.63
contractor. e
Agree 93 42.5%
Extremely agree 49 22.4%
Extremely o
. disagree S e
Insuffic1f:l.1t study of Disagree 28 12.8%
14 the conditions of the Neutral 21 9.6% 3.76
site by the contractor. 0o
Agree 125 57.1%
Extremely agree 40 18.3%
Extremel
The experiences and disagreey 10 4.6%
competences of the Disagree 19 8.7%
15 consultant does not Neutral 51 23' g0, 369
suit the scale of the e -
project. Agree 87 39.9%
Extremely agree 51 23.4%
Disagreement and Extremely 5 2.3%
struggles between the disagree
16 contractor and the Disagree 31 14.2% 3.68
consultant caused by Neutral 30 13.7% ’
different point of Agree 115 52.5%
views. Extremely agree 38 17.4%
Extremely 4 1.8%
disagree 0o
Delayed the necessary Disagree 62 28.3%
17  laboratory tests of Neutral 61 27'90/ 3.17
materials —
Agree 77 35.2%

Extremely agree 15 6.8%

The mean of contractors’ administrative and technical causes = 3.59

Table (11): The contractors’ human resources causes.

Shortage in skilled, E(;Kitsl:gri.l:ly 6 2.8%
Lo Disagree 26 11.9%
1 experienced Neutral 2 11.9% 3.85
employees and o
workers. Agree 96 44.0%
Extremely agree 64 29.4%
Continues change of Extremely 5 2.3%
subcontractors; due disagree )
2 to lack in their Disagree 22 10.0%  3.74
experience', and Neutral 46 21.0%

competence. Agree 99 45.2%




212

Extremely agree 47 21.5%
Ex.tremely 4 1.8%
Deficiency and disagree
3 weakness in Disagree 42 19.3% 3.56 6
productivity of Neutral 38 17.4% )
workers. Agree 97 44.5%
Extremely agree 37 17.0%
Ex.tremely 7 3.29%
. . disagree
, sufficlent Planning  pisagree 27 123% o
o s Neutral 33 151%
) Agree 111 50.7%
Extremely agree 41 18.7%
Ex.tremely 6 2.7%
disagree
5 Shortage in labors Disagree 21 9.6% 379 5
stimulation. Neutral 34 15.5% ’
Agree 111 50.7%
Extremely agree 47 21.5%
Extremel
Weakness in disagreey 1 3.0%
; C‘I’E“tr?‘“or's Disagree 20 92% )
B Neutral 40  183%
Performance(normall A 96 44.0%
y Newly graduated) gree o
Extremely agree 51 23.4%

The mean of contractor's human resources = 3.72

Table (12): Machines, equipment, and materials of the contractors’ causes.

Extremel
Unavailability of disagree 3 14%
required equipment Disagree 1 5.0%
1  when demanded or o 3.95 1
o ere Neutral 39 17.8%
delayed availability A 107 48.9%
behind schedule. gree L
Extremely agree 59 26.9%
Ex.tremely 7 329,
disagree
, Weak productivity of Disagree 24 11.0% 3.58 -
the equipment. Neutral 55 25.2% )
Agree 100 45.9%
Extremely agree 32 14.7%
Failure to follow Extremely 7 3.2%
3  modern techniques disagree ) 3.66 3
during execution. Disagree 19 8.7%
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Neutral 51 23.3%
Agree 107 48.9%
Extremely agree 35 16.0%
Ex.tremely 3 1.4%
Inefficient machines g{sagree 26 11.9%
4 forworkand thelack o8 3 107 362 4
in their numbers
Agree 124 56.9%
Extremely agree 22 10.1%
Ex.tremely 5 2.3%
Not supplying spare disagree
parts needed or Disagree 23 10.5% 3.49 6
delayed supplying Neutral 77 35.2% )
schedule. Agree 88 40.2%
Extremely agree 26 11.9%
Ex.tremely 8 3.7%
. . disagree
Misuse of mac.hlnery, Disagree 37 17.0%
6 tools and equipment Neutral 7 33.0% 3.30 10
(wrong usc) Agree 83  38.1%
Extremely agree 18 8.3%
Ex.tremely 3 1.4%
disagree
3 (1)
7 Shortage in Materials. ]1)\;:3%::: ‘5‘; ;z;oﬁ: 3.47 7
Agree 78 35.6%
Extremely agree 37 16.9%
The low level of the Extremely 6 2.7%
quality of materials disagree
used or using Disagree 52 23.7% 3.39 9
materials which does Neutral 44 20.1% ’
not meet Agree 85 38.8%
specifications Extremely agree 32 14.6%
Ex.tremely 7 3.29%
Delay in the supply of disagree
materials, or their Disagree 23 10.6% 1,67 5
availability on-site, or Neutral 46 21.1% )
receiving them. Agree 100 45.9%
Extremely agree 42 19.3%
Ex.tremely 6 2.7%
Materials damage disagree
when stored or being Disagree 70 32.0% 3.02 1
exposed to theft or Neutral 69 31.5% )
combustion. Agree 62 28.3%
Extremely agree 12 5.5%
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E(;(.tremely 8 3.79%
Materials prices l.sagree o
11 Change rapidly during Disagree 46 21.0% 3.43 3
the implementation of Neutral 56 25.6% .
the project Agree 62 28.3%
Extremely agree 47 21.5%
Ex.tremely 3 1.4%
. disagree
_ Material Disagree 57 26.0%
12 spsmlijlclatlons cil.allige Neutral 54 24.7% 3.29 11
uring executio Agree 83 37.9%,
Extremely agree 22 10.0%

The mean of Machines, equipment, and materials of the contractor= 3.50

Table (13): The contractors’ financial matters causes

N Count 11‘\?{;? Mean Ranking
Lack of sufficient Extremely disagree 3 1.4%
Cash for project Disagree 19 8.7%
1 implementation Neutral 26 11.9% 4.02 2
(financial Agree 93 42.5%
difficulties) Extremely agree 78 35.6%
Extremely disagree 0 0.0%
Contractor failure Disagree 15 6.8%
2 to regulate the cash Neutral 33 15.1% 4.01 3
flow of the project Agree 106 48.4%
Extremely agree 65 29.7%
Extremely disagree 7 3.2%
Misn}atch Of, the Disagree 19 8.7%
3 [financial efficiency Neutral 50 228% 378 4
for the contractor
with the project AETG o S
Extremely agree 60 27.4%
Extremely disagree 4 1.8%
Incorrect and Disagree 17 7.8%
4 inappropriate bid Neutral 36 16.5%  4.03 1
pricing. Agree 72 33.0%
Extremely agree 89 40.8%

The mean of contractor's financial matters= 3.96
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Table (14): Causes Related to Contract Documents.

Layer .
Count N % Mean Ranking
Deficiencies, errors, Extremely disagree 6 2.7%
contradictions, and Disagree 31 14.2%
ambiguity or o
variation in the Neufral -t 13°70A) 3.74 1
contract documents Agree 98 44.7%
. iGts Extremely agree 54 24.7%
incompleteness.
. Extremely disagree 6 2.7%
Frobiems in the Disagree 44 20.1%
conext 0 T Neutral 4 201% 341 3
contract or its A 105 47.99,
language. gree =
Extremely agree 20 9.1%
Insufficient Extremely disagree 2 0.9%
procedures- in the Disagree 43 19.6%
contracts- needed Neutral 49 224% 353 2
to be taken to settle Agree 86 39.3%
disputes if they .
OCCUL. Extremely agree 39 17.8%
Duties, Extremely disagree 6 2.7%
responsibilities, Disagree 51 23.3%
and rights of the Neutral 47  215% 335 4
parties undefined Agree 91 41.6%
accurately in the
T T Extremely agree 24 11.0%

The mean of causes related to contract documents = 3.51

Table (15): Causes related to the project.

Count I;lyozr Mean Ranking
Extremely disagree 12 5.5%
The pr()ject site or Disagree 72 32.9%
the difficulty in Neutral 52 23.7%  3.07 7
accessing it. Agree 55 25.1%

Extremely agree 28 12.8%

Extremely disagree 13 5.9%

Disagree 59 26.9%
Complex, and Neutral 59  269% 3.06 8
difficult project.
Agree 78 35.6%
Extremely agree 10 4.6%
Extremely disagree 9 4.1%
. Disagree 32 14.6%
Pr:l’;’ilgel:‘l’;fs‘th Neutral 56 25.6% 342 4
) Agree 102 46.6%

Extremely agree 20 9.1%
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Extremely disagree 7 3.2%
) Conflicts and Disagree 35 16.0%

4 d'ff;‘;e““s.a“:““g Neutral 47 21.5%  3.46
doem Agree 110 50.2%
Extremely agree 20 9.1%
Extremely disagree 18 8.2%
High level of Disagree 54 24.7%

5 quality Neutral 42 19.2%  3.16
requirements. Agree 86 39.3%
Extremely agree 19 8.7%
The specified Extremely disagree 6 2.7%
period for the Disagree 41 18.7%

6 implementation of Neutral 47 21.5% 3.53
the project is very Agree 82 37.4%
few. Extremely agree 43 19.6%
Extremely disagree 14 6.4%
Legal disputes Disagree 46 21.0%

7 among the various Neutral 76 34.7%  3.15
parties. Agree 60 27.4%
Extremely agree 23 10.5%
The kind of tenders Extremely disagree 9 4.1%
in which the Disagree 15 6.8%

selection process to Neutral 30 13.7% 3.9
negotiate lower Agree 99 45.2%

prices or other

Extremely agree 66 30.1%

criteria.

The mean of causes related to the project = 3.34

Table (16): External causes of delay in the Palestinian construction projects.

N Count If\?zzr Mean Ranking

Extremely disagree 6 2.8%
Disagree 38 17.4%

geolggii?l)zicttsg o Neutral 4 202% 352 5
Agree 97 44.5%
Extremely agree 33 15.1%
Extremely disagree 5 2.3%
. ) Disagree 32 14.6%

2 I“gjg‘l’l‘; t/i};f;ce Neutral 46  21.0%  3.59 4
Agree 101 46.1%
Extremely agree 35 16.0%
Extremely disagree 4 1.8%
Disagree 27 12.3%

3 Weather condition Neutral 50 22.8%  3.63 3
Agree 102 46.6%
Extremely agree 36 16.4%
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Extremely disagree 5 2.3%
Politic.al instability, Disagree 21 9.6%

conflict, and war Neutral N 187% 379 1
(the presence of the A 99 4529
occupation). gree =
Extremely agree 53 24.2%
Extremely disagree 3 1.4%
Disagree 35 16.0%

S  Site Conditions. Neutral 51 23.3%  3.48 6
Agree 114 52.1%
Extremely agree 16 7.3%
Extremely disagree 14 6.4%
The laws of Disagree 36 16.4%

6 g‘”::‘l;‘;‘ii‘i‘itnsg“h Neutral 77 352% 319 10
permits, and other. A6 [ Sl
Extremely agree 13 5.9%
Engineers Extremely disagree 13 5.9%
Association Disagree 65 29.7%

7  requirements for Neutral 79 36.1% 293 11
licensing and other Agree 49 22.4%
issues. Extremely agree 13 5.9%
. Extremely disagree 7 3.2%
Thelincreased Disagree 51 23.4%

8 tgfil:lllzl;(:nfg:ease Neutral 49  225% 331 8
cost of materials. AGIGEE B gl
Extremely agree 22 10.1%
Extremely disagree 10 4.6%
. . Disagree 40 18.3%

g Accdents during Neutral 66  30.1% 327 9
exeeution Agree 86  39.3%
Extremely agree 17 7.8%
Economic stability EXtremely disagree 5 2.3%
[unforeseen Disagree 20 9.1%

10 circumstances such Neutral 58 26.5%  3.67 2
as economic crises Agree 96 43.8%
(financial crises)]  Extremely agree 40 18.3%
Extremely disagree 8 3.7%
Lack of resources Disagree 37 17.0%

11 O the availabitity Neutral 59 271% 340 7
0 f:s‘(’)ru?:;.‘ty Agree 87  39.9%
Extremely agree 27 12.4%

The mean of other causes(external)= 3.44
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Table (17): The degree and extent of the impact of these causes on the project.

Extremely disagree 2 0.9%
) . Disagree 10 4.7%

1 Delatyh“‘ del.‘vet"y of Neutral 13 61% 421
L Agree 104 48.8%
Extremely agree 84 39.4%
Extremely disagree 1 0.5%
. . Disagree 7 3.2%

| e Neutral 17 7.8% 414
cost: Agree 129 58.9%
Extremely agree 65 29.7%
Extremely disagree 5 2.3%
. ) Disagree 21 9.6%

3 Pisputes/ Trials Neutral 53 242%  3.69
prosecution. Agree 97 44.3%
Extremely agree 43 19.6%
Extremely disagree 5 2.3%
Disagree 11 5.0%

4  Low productivity Neutral 43 19.6%  3.84
Agree 116 53.0%
Extremely agree 44 20.1%
Extremely disagree 2 0.9%
Disagree 13 6.0%

S  Lack of revenue Neutral 56 25.7%  3.78
Agree 108 49.5%
Extremely agree 39 17.9%
Extremely disagree 2 0.9%
The large nunfber Disagree 10 4.6%

g Ofdelayed projects Neutral 23 105% 4.3

affect the

community Agree 106 48.4%
Extremely agree 78 35.6%

The mean of the degree and extent of the impact of these causes on the project =

3.96

Table (18): Factors reduce the delay of the project.

Identification of
the specialized
project Manager
to manage the
project.

Extremely disagree
Disagree
Neutral
Agree
Extremely agree

3

4

6
85
121

1.4%

1.8%

2.7%
38.8%
55.3%

4.45




219

Extremely disagree 0 0.0%
The use of Disagree 5 2.3%
2 I Neutral 16 73% 435 8
systems Agree 96 43.8%
Extremely agree 102 46.6%
Extremely disagree 1 0.5%
Makfe sure of the Disagree 3 1.4%
existence of Neutral 17 78% 429 12
materials and their
availability. Agree 109 49.8%
Extremely agree 89 40.6%
Extremely disagree 2 0.9%
The accuracy of Disagree 6 2.8%
4 the project cost Neutral 11 5.0% 4.38 6
and time Agree 87 39.9%
Extremely agree 112 51.4%
Benefit from the Extremely disagree 2 0.9%
experiences of Disagree S 2.3%
5 others and the Neutral 9 4.1% 4.32 11
experience of other Agree 109 49.8%
institutions Extremely agree 94 42.9%
Extremely disagree 4 1.8%
The use of Disagree 4 1.8%
6 monitoring and Neutral 18 8.2% 4.27 13
follow-up system Agree 95 43.4%
Extremely agree 98 44.7%
Extremely disagree 0 0.0%
Examine the site Disagree 9 4.1%
imple:l’;ﬁ’tgeﬁon o Neutral 10 46% 434 9
the works. Agree 98 44.7%
Extremely agree 102 46.6%
. Extremely disagree 1 0.5%
The contu.luoEls use Disagree 4 1.8%
s‘;ﬁ::;‘;‘;ﬁ‘::‘hge Neutral 11 50% 433 10
project. Agree 109 50.0%
Extremely agree 93 42.7%
Awarded the Extremely disagree 2 0.9%
contract to t!le Disagree 4 1.8%
contractor with Neutral 6  27% 460 1
competence and not
to the least price Agree 56 25.6%
tender. Extremely agree 151 68.9%
Extremely disagree 1 0.5%
Cons.tant follov.v-up Disagree 1 0.5%
19 Wi the main Neutral 7 32% 448 2
subcontractors. Agree 93 42.5%
Extremely agree 117 53.4%
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Extremely disagree 1 0.5%
. Disagree 5 2.3%
“ggf)‘gszi staff to Neutral 13 59% 440 4
) Agree 87 39.7%
Extremely agree 113 51.6%
Extremely disagree 1 0.5%
Speed in the Disagree 5 2.3%
12 decision-making Neutral 17 7.8% 4.39 5
process. Agree 81 37.0%
Extremely agree 115 52.5%
Extremely disagree 0 0.0%
Staff training to Disagree 4 1.8%
13 get skilled Neutral 15 6.8% 4.38 7
workers. Agree 94 42.9%

Extremely agree 106 48.4%

Table (19): the value of means and ranking the groups of the main causes of delay.
consultant contractor owner overall

_ Mean Rank Mean Rank Mean Rank Mean Rank

The owners’
administrative and 3.66 6 3.72 9 3.12 9 3.55 6
technical causes.
The owner's
financial matters.

Machines,
CLIT DO 1T 358 8 373 6 292 13 347 10
materials of the

owner.

resources.

The consultants’
administrative and 3.39 10 3.78 5 3.19 7 3.51 7
technical causes.

S 332 13 373 7 314 8 346 11
human resources.
Machines,

equipl.nent, and 319 14 3172 { 2.77 14 3.32 14
materials of the

consultant.
The contractors’
administrative and BRNA] 3 3.49 13 3.61 3 3.59 5
technical causes.

3.87 2 3.64 10 3.71 2 3.72 3
human resources.
Machines,

equipment, and 359 7 3.46 14 343 4 3.49 9

materials of the
contractor.

3.67 5 4.05 1 3.31 5 3.74 2
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4.02 1 3.90 2 4.00 1 3.96 1
financial matters.
Causes Related to
Contract 3.44 9 3.83 4 3.03 11 3.51 8
Documents.
Contract Causes
related to the 3.38 11 3.52 12 3.00 12 3.34 13
project.
contract Other
3.38 12 3.61 11 3.21 6 3.44 12
Table (20): shows the participant different parties in delays occur.
Domain Delay causes related to owner X Y | %R
Hesitation in decision-making process. 3.67
Weakness in the Communication and
coordination(both internal and external)(the owner | 3.47
with the other parties)
The Chain of Decision making process is too long or 373
complicated. '
Weakness in the administrative stability of the
. 3.21
Owner's side.
The lack of incentives for workers in the Owner's 358
institution. ]
The owner's demands are not understood by the 333
consultant. '
= The time for completion is not enough. 3.49
E The lack of suitable methodology for choosing the 3.67
S other parties (Consultants, contractors etc.). '
= Lack of Sufficient experience on Owner's side in 390
= construction Projects )
s Missing of clear Documentation and follow up 337 a R
& Policies. ' @ | -
g Lack of process of planning and control, scheduling
E and monitoring of the project correctly and | 3.54
k= appropriately
2 The introduction of significant changes to the project
by the owner after starting the implementation phase 387
of the project (additional work, modifications to the | ™
design)
The suspension of the work by the owner without 297
actual reasons. )
The lack of a mechanism to resolve conflicts and
disputes or delays in the resolution of legal disputes | 3.66
and arbitration
Referral of bids to the lowest price. 4.25
Ineffectiveness of Late completion penalties. 3.63
Delay in the review and approval of design 3.63
documents. '
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- Irregular cash flow for the project on owner's side. 3.97
g High rates of interest. 3.34
s
-E Delay of due payments (according to progress). 3.96
2
g g -E Change the specifications of requested materials. 341
£E¢
£33 E | Not using modern software in making decisions and
= $% d ding the project. 3.54
& £ | procedures regarding the proj
Lack of qualified human resources with competence
8 and experience needed to deal with similar types of | 3.55
g construction projects.
2 Missing of specific methodology for the selection of
7 the human elements necessary to complete the | 3.61
£ project with no strong representative for the project.
= Problems in Employment 3.50
= . —
= Lack of attention to the training and development of
) ; 3.81
human elements in charge of the project
Domain | Delay causes related to consultant X Y | R%
Weakness in the communication and coordination 355
(Both externally and internally). ]
Delays in the approval of adjustments during the 363
execution phase '
Delays in receiving the executed works by the 333
consultant. )
Delays in the adoption of financial dues of the 3.49
executing contractors. ]
?cg Design changes during construction by the Owner. 3.79
= Fault in soil testing 3
'§ The experiences and competences of the consultant
8 ) . 3.37
= does not suit the scale of the project.
= The existence of deficiencies or errors in the design © “-
@ documents or lack of clarity in the design or tender | 3.61 : o
s documents
£ Lack of planning, monitoring and follow-up
= processes and periodic inspection by supervision | 3.37
_§ during implementation phase.
< Delays in the approval of the designs, documents, 353
and the BOQ of the project. )
Unfinished Plans or Documents as per the Project
. 3.53
time schedule.
Weakness in the management of the project, and the
estimation of the accurate needed period for | 3.68
completion.
Changes and redesign many times during design 370

phase.
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g Lack of efficient, experienced and skilled staffs in 341
2 design matters. '
§ Lack of efficient, experienced and skilled staffs in
= Supervision Matters. 3.39
s p
§ Lack of communication between employees. 3.26
= Missing or lack of incentives for workers institution. | 3.76
- Delay in the approval of samples submitted from the 367
g contractor. )
E 72 The requirement of using materials that are hard to 33
2, E obtain. '
s Requiring Materials that are missing locally and
s E . . 3.24
S g needs to be imported from outside.
%‘ = Change in the Materials specifications. 3.26
g Not using modern software, and equipment in both 312
the process of design and supervision of the project. '
Domain | Delay causes related to contractor X Y | R%
Weakness in the follow-up and site management. 3.68
Mistakes during the process of implementation
(intentionally or unintentionally) require | 3.86
readjustment.
Weakness in the institution's Management. 3.7
Weakness in the communication and coordination 3.53
(Both externally and internally). )
Lack in the coordination with the subcontractors. 3.47
= Lack of experience in Projects of the same scale. 3.43
(2] . .
= Contractor delay in starting works. 3.49
'§ Incompetence in the planning, monitoring and 378
= follow-up processes by the Contractor. )
= Bad relationship between contractor's high 3.47
4 management and workers in the site. )
s Missing of a plan for the execution of works or not 368
e . . 00
< following it. Q N
= Stopping of works without any acceptable reasons. 331 | e =
_§ Not checking the design plans and documentation of 374
< the project before starting execution. )
Late in preparing shop drawings by the contractor. 3.63
Insufficient study of the conditions of the site by the 376
contractor. )
The experiences and competences of the consultant 3.69
does not suit the scale of the project. )
Disagreement and struggles between the contractor 3.68
and the consultant caused by different point of views. | ™
Delayed the necessary laboratory tests of materials 3.17
4 Shortage in skilled, trained and experienced 385
s 3 loyees and workers. '
s 2 cemploy!
§ 2 Continues change of subcontractors; due to lack in 374
= g their experience', and competence. '
~ Deficiency and weakness in productivity of workers. | 3.56
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Insufficient Planning for the contractor's workers. 3.69
Shortage in labors stimulation. 3.79
Weakness in Contractor's Engineer 372
Performance(normally Newly graduated) )
Unavailability of required equipment when 3.95
demanded or delayed availability behind schedule. )
Weak productivity of the equipment. 3.58
@ Failure to follow modern techniques during 3.66
-E execution. )
% Inefficient machines for work and the lack in their 362
= numbers '
=i Not supplying spare parts needed or delayed
= : 3.49
- supplying schedule.
s Misuse of machinery, tools and equipment (wrong use) 3.30
§_ Shortage in Materials. 3.47
5 The low level of the quality of materials used or
=3 . . . . . 3.39
° using materials which does not meet specifications
é Delay in the supply of materials, or their availability 367
= on-site, or receiving them. )
s Materials damage when stored or being exposed to 3.02
= theft or combustion. )
Materials prices change rapidly during the
. i - 3.43
implementation of the project
Material specifications change during execution 3.29
4 Lack of sufficient Cash for project implementation
) c . 4.02
£ (financial difficulties)
g Contractor failure to regulate the cash flow of the 401
= project )
g Mismatch of the financial efficiency for the 378
s contractor with the project '
= Incorrect and inappropriate bid pricing. 4.03
Causes Related to Contract Documents. X Y | R%
Deficiencies, errors, contradictions, and ambiguity or variation in
L. 3.74
the contract documents or their incompleteness.
Problems in the context of the contract or its language. 341 | _ O
Insufficient procedures- in the contracts- needed to be taken to ') N
. . 353 | o et
settle disputes if they occur.
Duties, responsibilities, and rights of the parties undefined 335
accurately in the contract. )
Causes related to the project. X Y R%
The project site or the difficulty in accessing it. 3.07
Complex and difficult project. 3.06
Problems with neighbors. 342 | <
Conflicts and differences among the project documents 346 | 2 3?
High level of quality requirements. 3.16
The specified period for the implementation of the project is very 3.53

few




225

Legal disputes among the various parties. 3.15
The kind of tenders in which the selection process to negotiate 3.90
lower prices or other criteria. '
Other Causes(External) X Y | %R
Unexpected geological situation 3.52
Inflation / price fluctuations 3.59
Weather condition 3.63
Political instability, conflict, and war (the presence of the 3.79
occupation). '
Site Conditions. 3.48
The laws of government such as building permits, and other. 319 | @ “
Engineers Association requirements for licensing and other 293 | s
issues.
The increased demand for materials / increase cost of materials. 3.31
Accidents during execution 3.27
Economic stability [unforeseen circumstances such as economic 3.67
crises (financial crises)] )
Lack of resources or the availability of poor quality resources. 3.40
100
%

Table (21): Represents the reasons for the delay in descending order according to

their importance.

NO. Responsibility
Delay causes For kel
1. | Referral of bids to the lowest price. 4.25 Owner
2. | Incorrect and inappropriate bid pricing. 4.03 Contractor
Lack of su‘fﬁc1ent‘ Cash for project implementation 402 Contractor
(financial difficulties)
4. Cor}tractor failure to regulate the cash flow of the 401 Contractor
project
5. | Irregular cash flow for the project on owner's side. 3.97 Owner
6. | Delay of due payments (according to progress). 3.96 Owner
Unavailability of required equipment when
7- demanded or delayed availability behind schedule. 395 Contractor
The kind of tenders in which the selection process to .
8. : . o 3.90 Project
negotiate lower prices or other criteria.
The introduction of significant changes to the project
by the owner after starting the implementation phase
9 of the project (additional work, modifications to the 3.87 Owner
design)
Mistakes during the process of implementation
10. | (intentionally or unintentionally) require | 3.86 Contractor
readjustment.
11. Shortage in skilled, trained and experienced 385 Contractor
employees and workers.
12, Lack of attention to the training anq development of 381 Owner
human elements in charge of the project
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13. | Design changes during construction by the Owner. 3.79 Consultant

14. | Shortage in labors stimulation. 3.79 Contractor

15. Political 1n§tab111ty, conflict, and war (the presence of 379 External
the occupation).

16. Incompetence in the planning, monitoring and 378 Contractor
follow-up processes by the Contractor.

17. Mismatch Qf the ﬁnancml efficiency for the 378 Contractor
contractor with the project

18. | Missing or lack of incentives for workers institution. 3.76 Consultant

19. Insufficient study of the conditions of the site by the 376 Contractor
contractor.

20. Not chjccklng the des1gn plans apd documentation of 374 Contractor
the project before starting execution.

’1. Coptlnues ‘chanfge of subcontractors; due to lack in 374 Contractor
their experience', and competence.
Deficiencies, errors, contradictions, and ambiguity or

22. | variation in the contract documents or their | 3.74 Contract
incompleteness.

23, The Cham of Decision making process is too long or 373 Owner
complicated.
Weakness in Contractor's Engineer

24. Performance(normally Newly graduated) 3.72 Contractor

25. | Weakness in the institution's Management. 3.70 Contractor

26. Changes and redesign many times during design 370 Consultant
phase.

27. | Insufficient Planning for the contractor's workers. 3.69 Contractor

28, The experiences and competences of the consultant 3.69 Contractor
does not suit the scale of the project.

29, Delays‘ in the approval of adjustments during the 368 Consultant
execution phase
Weakness in the management of the project, and the

30. estimation of the accurate needed period for completion. 3.68 Consultant

31. | Weakness in the follow-up and site management. 3.68 Contractor

3. Mlssmg of a plan for the execution of works or not 368 Contractor
following it.
Disagreement and struggles between the contractor

33. and the consultant caused by different point of views. 3.68 Contractor

34. | Hesitation in decision-making process. 3.67 Owner
The lack of suitable methodology for choosing the

35, other parties (Consultants, contractors etc.). 3.67 Owner

36. Economic 'stab‘lhty [unfor.eseet'l circumstances such 367 External
as economic crises (financial crises)]

37, Delay in the approval of samples submitted from the 367 Consultant
contractor.

38 Delay in the sqpply of materials, or their availability 367 Contractor
on-site, or receiving them.
The lack of a mechanism to resolve conflicts and

39. | disputes or delays in the resolution of legal disputes | 3.66 Owner

and arbitration
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40. Fallurg to follow modern techniques during 366 Contractor
execution.

41, Delay in the review and approval of design 363 Owner
documents.

42. | Ineffectiveness of Late completion penalties. 3.63 Owner

43. | Late in preparing shop drawings by the contractor. 3.63 Contractor

44. | Weather condition 3.63 External

45, Inefficient machines for work and the lack in their 362 Contractor
numbers
Missing of specific methodology for the selection of

46. | the human elements necessary to complete the | 3.61 Owner
project with no strong representative for the project.
The existence of deficiencies or errors in the design

47. | documents or lack of clarity in the design or tender | 3.61 Consultant
documents

48. | Inflation / price fluctuations 3.59 External

49, Tl"he. la(.:k of incentives for workers in the Owner's 358 Owner
Institution.

50. | Weak productivity of the equipment. 3.58 Contractor

51. | Deficiency and weakness in productivity of workers. | 3.56 Contractor
Weakness in the communication and coordination

S2. (Both externally and internally). 3:33 Consultant
Lack of qualified human resources with competence

53. | and experience needed to deal with similar types of | 3.55 Owner
construction projects.
Lack of process of planning and control, scheduling

54. | and monitoring of the project correctly and | 3.54 Owner
appropriately

55, Not using modem software in making decisions and 354 Owner
procedures regarding the project.
Delays in the approval of the designs, documents,

36. and the BOQ of the project. 3.33 Consultant

57, Thg spe@ﬁed period for the implementation of the 353 Project
project is very few.

58. Unﬁmshed Plans or Documents as per the Project 353 Consultant
time schedule.
Insufficient procedures- in the contracts- needed to

59 be taken to settle disputes if they occur. 3.3 Contract
Weakness in the communication and coordination

60. (Both externally and internally). 3.3 Contractor

61. | Unexpected geological situation 3.52 External

62. | Problems in Employment 3.50 Owner

63. | The time for completion is not enough. 3.49 Owner

64. Delays‘ in the adoption of financial dues of the 3.49 Consultant
executing contractors.

65. | Contractor delay in starting works. 3.49 Contractor

66. Not S}lpplylng spare parts needed or delayed 3.49 Contractor
supplying schedule.

67. | Site Conditions. 3.48 External
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Weakness in the Communication and

68. | coordination(both internal and external)(the owner | 3.47 Owner
with the other parties)

69. | Lack in the coordination with the subcontractors. 3.47 Contractor

70. Bad relationship betvyeen contractor's high 347 Contractor
management and workers in the site.

71. | Shortage in Materials. 3.47 Contractor

79 Conflicts and differences among the project 346 Project
documents

73. | Lack of experience in Projects of the same scale. 3.43 Contractor

74, Materlals prices change rapidly during the 3.43 Contractor
implementation of the project

75. | Problems with neighbors. 3.42 Project

76. | Change the specifications of requested materials. 3.41 Owner

77, Lagk of efficient, experienced and skilled staffs in 341 Consultant
design matters.

8. Problems in the context of the contract or its 341 Conract
language.

79, Lack of resources or the availability of poor quality 3.40 External
resources.

30. Lack qf 'efﬁc1ent, experienced and skilled staffs in 339 Consultant
Supervision Matters.

31 The low leyel of ‘the quality of materl‘als qsed or | 339 Contractor
using materials which does not meet specifications

82 M1s‘s1‘ng of clear Documentation and follow up 337 Owner
Policies.

83. The experiences and competences of the consultant 337 Consultant
does not suit the scale of the project.
Lack of planning, monitoring and follow-up

84. | processes and periodic inspection by supervision | 3.37 Consultant
during implementation phase.

85, Duties, respon51b111t1.es, and rights of the parties 335 Conract
undefined accurately in the contract.

86. | High rates of interest. 3.34 Owner

87, The owner's demands are not understood by the 333 Owner
consultant.

88, Delays in receiving the executed works by the 333 Consultant
consultant.

89. | Stopping of works without any acceptable reasons. 3.31 Contractor

90. The 1r}creased demand for materials / increase cost of 331 External
materials.

91. The requirement of using materials that are hard to 330 Consultant
obtain.

92. ﬁles)use of machinery, tools and equipment (wrong 330 Contractor

93. | Material specifications change during execution 3.29 Contractor

94. | Accidents during execution 3.27 External

95. | Lack of communication between employees. 3.26 Consultant

96. | Change in the Materials specifications. 3.26 Consultant
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Requiring Materials that are missing locally and

7. needs to be imported from outside. 3.24 Consultant

08. Lack of ‘Sufﬁcn‘ent experience on Owner's side in 399 Owner
construction Projects

99, Weaknvess' in the administrative stability of the 391 Owner
Owner's side.

100. The laws of government such as building permits, 319 External
and other.

101. | Delayed the necessary laboratory tests of materials 3.17 Contractor

102. | High level of quality requirements. 3.16 Project

103. | Legal disputes among the various parties. 3.15 Project

104. Not using modem software, anq ‘equlpment in both 312 Consultant
the process of design and supervision of the project.

105. | The project site or the difficulty in accessing it. 3.07 Project

106. | Complex, and difficult project. 3.06 Project

107, Materials damage when stored or being exposed to 302 Contractor
theft or combustion.

108. | Fault in soil testing 3.0 Consultant

109. The suspension of the work by the owner without 297 Owner
actual reasons.

110. Englnpers Association requirements for licensing and 203 External
other issues.

Table (22): One-Way Anova for the third hypothesis of the Financial Size of the

Institution.
Sum of DF Mean F Sig
squares Square
Owner's Between Groups 8.654 5 1.731 | 5.293 | .000
Administrative and | Within groups 69.002 | 211 327
Technical Causes Total 77.656 | 216
- . Between Groups | 7.991 5 1.598 | 1.890 | .097
OW“;; S ttF“‘a““a' Within groups | 178437 | 211 | 846
atters. Total 186.428 | 216
Owner’s Machines, | Between Groups | 9.915 5 1.983 | 2.554 | .029
equipment, and Within groups 163.806 | 211 176
Materials of the Total 173.721 | 216
owner.
o 'S H Between Groups | 14.569 5 2914 | 4314 | .001
Wl;‘::oflrc‘;;“a“ Within groups | 142.506 | 211 | .675
) Total 157.075 | 216
Consultant’s Between Groups | 4.089 5 818 1.903 | .095
Administrative and | Within groups 90.662 | 211 430
technical causes of Total 94.751 16
consultants.
Consultant’s Between Groups 7.568 5 1.514 | 2.364 | .041
Causes related to Within groups 135.076 | 211 .640
human resources. Total 142.644 | 216




230

Consultant’s Between Groups | 22.221 5 4.444 | 7.254 | .000
Machines, Within groups 129.274 | 211 613
equipment, and
materials of the Total 151.495 | 216
consultant.
Contractor's Between Groups 7.767 5 1.553 | 3.090 | .010
Administrative and | Within groups 106.070 | 211 .503
technical causes of Total 113.838 | 216
the contractor.
Contractor's Bet\‘Ne‘en Groups | 11.124 5 2225 | 4.195 | .001
Human Resources. Within groups 111.908 | 211 530
Total 123.033 | 216
Contractor’s Between Groups 3.772 5 754 2.076 | .070
Machines, Within groups 76.675 | 211 363
equipment, and
materials of the Total 80.447 | 216
contractor.
, Between Groups 9.046 5 1.809 | 2.787 | .018
Fmg;’l‘c‘g;‘f\;‘;rt oo, | Within groups | 136961 | 211 | 649
Total 146.007 | 216
Causes Related to | Between Groups | 21.416 5 4283 | 7.156 | .000
Contract Within groups 126.292 | 211 .599
Documents. Total 147.709 | 216
Between Groups | 17.270 5 3.454 | 10.280 | .000
Ca;‘lfss related (0| Within groups | 70.899 | 211 | 336
project. Total 88.169 | 216
Other Bet\.zve.en Groups | 12.611 5 2.522 | 7.212 | .000
Causes(External) Within groups 73.790 | 211 350
Total 86.401 216
The degree and Between Groups | 2.132 5 426 1.257 | .284
extent of the impact | Within groups 71.554 | 211 339
of these causes on Total 73.686 | 216
the project.
Between Groups 1.361 5 272 1.038 | .396
(f;g;"z; fﬁg‘l‘)cr‘;;l‘:t Within groups | 55329 | 211 | 262
Total 56.690 | 216

Table (23): One-Way Anova for the fifth hypothesis of the Contractor’s company

classification.
Sum of DF Mean F Sig
squares Square
Owner's Between Groups .604 2 302 1.014 | .367
Administrative and | Within groups 28.576 96 298
Technical Causes Total 29.180 98
N . Between Groups 546 2 273 369 | .692
Ownf\i s ttF“‘a“c‘al Within groups | 71.011 | 96 | .740
atters. Total 71558 | 98
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Owner’s Machines, | Between Groups .622 2 311 .395 .675
equipment, and Within groups | 75.565 96 787
Vaterials of the Total 76.187 | 98
, Between Groups 338 2 169 382 | .684
Owﬁ‘:gofli{c';;“a“ Within groups | 42458 | 96 | 442
) Total 42.795 98
Consultant’s Between Groups 484 2 242 622 | .539
Administrativeand | Within groups | 37.311 96 389
technical causes of Total 37.795 | 98
Consultant’s Between Groups | 2.594 2 1.297 | 2.421 | .094
Causes related to Within groups 51.420 96 536
human resources. Total 54.014 98
Consultant’s Between Groups 1.570 2 785 1.692 | .190
Machines, Within groups | 44.539 | 96 464
equipment, and
materials of the Total 46.109 08
consultant.
Contractors' Between Groups 284 2 142 183 | .833
Administrative and | Within groups 74.691 96 178
technical causes of Total 74.975 08
the contractor.
Contractor's Bet\‘Ne‘en Groups | 1.020 2 510 604 | .549
Human Resources. Within groups 81.063 96 .844
Total 82.083 98
Contractor’s Machines, | Between Groups .589 2 295 .608 | .547
equipments, and Within groups | 46.530 | 96 | .485
materials of the
contractor. Total 47.120 98
Contractor's Bet\‘Ne‘en Groups | 1.902 2 951 1.125 | .329
Financial Matters. Within groups 81.141 96 .845
Total 83.043 98
Causes Related to | Between Groups 768 2 384 716 | 491
Contract Within groups 51.438 96 .536
Documents. Total 52.206 98
Between Groups 706 2 353 1.213 | .302
Ca;‘lfss related (0| Within groups | 27.951 | 96 | 291
project. Total 28.658 | 98
Between Groups 417 2 208 867 | 423
Cause?(gtremal) Within groups | 23.074 | 96 | 240
Total 23.491 98
The degree and Between Groups 474 2 237 706 | .496
extent of the impact | Within groups 32.267 96 336
of thes;:s;':cez on the Total 32741 | 98
Between Groups .674 2 337 1.006 | .370
Factors reduce the YR
delay of the project Within groups 32.190 96 335
Total 32.864 98
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Table (24): One way Anova for the seventh hypothesis of the respondent level of

education
Sum of DF Mean F Sig
squares Square
Owner's Between Groups 1.467 3 489 1.321 | .269
Administrative and | Within groups 79.571 215 370
Technical Causes Total 81.037 | 218
Owner's Financial Bet\‘Ne‘en Groups | 9.048 3 3.016 | 3.533 | .016
Matters. Within groups 183.521 | 215 .854
Total 192.569 | 218
Owner’s Machines, Between Groups 4.110 3 1.370 | 1.693 | .170
equipments, and Within groups 174.002 | 215 .809
Materials of the owner. Total 178.112 218
, Between Groups 1.759 3 .586 785 | .503
Owﬁ‘::oii‘;“a“ Within groups | 160.593 | 215 | 747
) Total 162.352 | 218
Consultant’s Between Groups 5.413 3 1.804 | 4.169 | .007
Administrativeand | Within groups | 93.053 | 215 433
technical eauscs of Total 98.466 | 218
Consultant’s Between Groups 3.107 3 1.036 1.531 | .207
Causes related to Within groups 145411 | 215 .676
human resources. Total 148.518 | 218
Consultant’s Between Groups 8.681 3 2.894 | 4.252 | .006
Machines, Within groups 146.319 | 215 .681
equipments, and
materials of the Total 155.001 | 218
consultant.
Contractors' Between Groups 378 3 126 232 | .874
Administrativeand | Within groups | 116.765 | 215 .543
{echnical causes of Total 117.143 | 218
C , Between Groups | 2.388 3 7196 1.363 | .255
Hum‘;‘:g‘::gsrsces. Within groups | 125539 | 215 | .584
Total 127.927 | 218
Contractor’s Between Groups 1.740 3 .580 1.516 | 211
Machines, Within groups 82.241 | 215 383
equipments, and
materials of the Total 83.980 218
contractor.
Contractor's Bet\‘Ne‘en Groups | 1.860 3 .620 906 | 439
Financial Matters. Within groups 147.103 | 215 .684
Total 148.963 | 218
Causes Related to | Between Groups 3.539 3 1.180 | 1.705 | .167
Contract Within groups 148.759 | 215 .692
Documents. Total 152.299 | 218
Causes related to Bet\‘Ne‘en Groups | 7.306 3 2.435 | 6.419 | .000
the project. Within groups 81.572 | 215 379
Total 88.878 | 218
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Between Groups | 4.313 3 1.438 | 3.760 | .012

Ca Se(s)(%‘etremal) Within groups | 82218 | 215 | 382
HSESEX Total 86.531 | 218
The degree and Between Groups 1.644 3 548 1.605 | .189
extent of the impact | Within groups 73.380 | 215 341
of these causes on Total 75004 | 218

the project.

Between Groups | 2.871 3 957 3.819 | .011

Factors reduce the g0 0 T 53.876 | 215 | 251

delay of the project

Total 56.747 218

Table (25-29): The results of the differences between each of the hypotheses
relating to the groups of the main causes of delay:

Table (25): The results of the differences between "type of institution' hypotheses
relating to the groups of the main causes of dela

\ Type of Institution
Public private  Academic
sector sector Sector
\ Mean Mean Mean
Owner. admin 3.09 3.67 4.06
Owner's Financial Matters. 3.50 3.84 4.00
Machines, equipment, and Materials of the 2.94 3.63 4.50
owner
Owner's Human Resources. 3.08 3.76 4.50
Administrative and technical causes of 3.16 3.61 3.85
consultants
causes related to human resources 3.06 3.57 4.00
Machines, equipment, and materials of the 2.80 3.48 3.60
consultant.
Administrative and technical causes of the 3.52 3.63 376
contractor.
Contractor's Human Resources. 3.64 3.76 3.83
Machines, equipment, and materials of the 3.50 3.51 3.58
contractor.
Contractor's Financial Matters. 3.98 3.97 4.25
Causes Related to Contract Documents 3.17 3.62 2.75
Causes related to the project. 3.17 3.40 4.38
Other Causes(External) 3.35 3.46 4.27
The degree and e{(tent of the impact of these 3.80 4.02 4.17
causes on the project.
Factors reduce the delay of the project 4.28 4.41 4.69
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Table (26): The results of the differences between '"Financial Size of the
Institution' hypothesis relating to the groups of the main causes of delay.

Financial Size of the Institution

From 0 to From 2 to From 4 to From 14 to More
14 Million 54 Million than 54  other

S $ Million $
Mean Mean Mean Mean Mean Mean

Owner. admin 3.72 3.57 3.75 3.62 3.15 3.36
Owner's Financial | 3 o, 3.97 3.62 3.79 354 | 3.52
Matters.
Machines,
equipment, and
Materials of the
owner
Owner's Human 3.84 3.89
Resources.
Administrative
and technical
causes of
consultants
causes related to
human resources
Machines,
equipment, and
materials of the
consultant.
Administrative
and technical
causes of the
contractor.
Contractor's
Human Resources.
Machines,
equipment, and
materials of the
contractor.
Contractor's
Financial Matters.
Causes Related to
Contract 3.78 3.38 4.02 2.91 2.99 3.30
Documents
Causes rel.ated to 3.61 3.22
the project.
Other
Causes(External)
The degree and
extent of the
impact of these 4.07 3.94 3.86 3.98 3.91 3.85
causes on the
project.
Factors reduce the
delay of the 4.41 4.34 4.19 4.60 4.50 4.33
project

2 Million $ 4 Million $

3.65 3.63 3.58 3.69 3.03 3.28

3.71 3.34 3.49 3.27

3.62 3.66 3.68 3.39 3.44 3.33

3.58 3.34 3.97 3.50 3.30 3.28

3.63 3.38 3.43 3.28 2.92 2.93

3.61 3.57 3.12 4.24 3.38 3.70

3.76 3.61 2,97 4.33 3.82 3.80

3.54 3.62 3.08 3.76 3.33 3.51

4.04 3.89 3.23 4.38 3.96 4.00

3.55 2.72 2.89 3.14

3.65 3.47 3.57 3.52 3.01 3.17
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Table (27): The results of the differences between "location of the organization /
company / office" hypotheses relating to the groups of the main causes of delay.

location of the organization /
company / office

South West North Medium

Bank West Bank region

Mean Mean Mean
Owner. admin 3.54 3.60 3.53
Owner's Financial Matters. 3.82 3.85 3.59
Machines, equipment, and Materials of the 3.43 3.55 3.47
owner
Owner's Human Resources. 3.71 3.62 3.53
Administrative and technical causes of 3.57 3.58 3.40
consultants
causes related to human resources 3.55 3.60 3.25
Machines, equipment, and materials of the 3.35 3.48 3.15
consultant.
Administrative and technical causes of the 351 377 3.53
contractor.
Contractor's Human Resources. 3.64 3.82 3.74
Machines, equipment, and materials of the 3.46 3.54 3.49
contractor.
Contractor's Financial Matters. 3.84 3.97 4.09
Causes Related to Contract Documents 3.59 3.55 3.39
Causes related to the project. 3.42 3.44 3.17
Other Causes(External) 3.45 3.49 3.36
The degree and e{(tent of the impact of these 3.99 4.01 3.90
causes on the project.
Factors reduce the delay of the project 4.39 4.35 4.39

Table (28): The results of the differences between '"Classification contracting
company (for contractors only)." hypotheses relating to the groups of the main
causes of delay.
Classification contracting
company (for contractors only).

First class Second Third

A &B class class

\ Mean Mean Mean
Owner. admin 3.60 3.73 3.82
Owner's Financial Matters. 4.17 3.99 4.05
Machines, equipment, and Materials of the 3.61 3.81 3.76
owner
Owner's Human Resources. 3.85 3.86 3.98
Administrative and technical causes of 3.67 3.79 3.87
consultants
causes related to human resources 3.45 3.84 3.80
Machines, equipment, and materials of the 3.59 3.64 3.90
consultant.
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Administrative and technical causes of the 3.55 3.44 3.55
contractor.

Contractor's Human Resources. 3.81 3.61 3.54
Machines, equipment, and materials of the 3.58 3.46 3.36
contractor.

Contractor's Financial Matters. 4.13 3.79 3.84
Causes Related to Contract Documents 3.98 3.76 3.83
Causes related to the project. 3.62 3.43 3.59
Other Causes(External) 3.58 3.55 3.70
The degree and e.xtent of the impact of these 421 4.05 4.17
causes on the project.

Factors reduce the delay of the project 4.30 4.32 4.49

Table (29): The results of the differences between "Education' hypotheses relating
to the groups of the main causes of delay.

Education
. Master or
Diploma. Bachelor other
More.
Mean Mean Mean Mean
Owner. Admin 3.83 3.50 3.61 3.55
Owner's Financial Matters. 4.36 3.72 3.57 4.44
Machines, equipment, and Materials 3.42 3.40 371 375
of the owner
Owner's Human Resources. 3.85 3.56 3.73 3.56
Administrative and technical causes 3.98 3.42 3.63 3.90
of consultants
causes related to human resources 3.88 3.39 3.53 3.63
Machines, equipment, and materials 4.12 3.30 3.17 327
of the consultant.
Administrative and technical causes 376 3.58 3.58 3.58
of the contractor.
Contractor's Human Resources. 4.00 3.68 3.84 3.44
Machines, equipment, and materials 3.83 3.48 3.48 325
of the contractor.
Contractor's Financial Matters. 4.29 3.97 3.87 3.79
Causes Related to Contract 3.96 3.52 338 3.29
Documents
Causes related to the project. 4.04 3.34 3.17 3.35
Other Causes(External) 3.66 3.50 3.18 3.32
The degree and extent of. the impact 4.19 3.99 3.83 3.92
of these causes on the project.
Fac?ors reduce the delay of the 447 4.41 434 373
project
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