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Abstract

Construction industry has complexity in its nature because it contains large number of
parties as clients, contractors, consultants, stakeholders, shareholders, regulators and
others. Construction projects in the Gaza Strip suffer from many problems and
complex issues in performance such as cost, time and safety. The aim of this thesisis
to identify and evaluate the main factors affecting the performance of construction

projects in the Gaza strip.

Literature review about performance was reviewed to identify the factors affecting the
performance of construction projects. In addition, other local factors have been added
as recommended by local experts. Pilot study of the questionnaire was achieved by a
scouting sample, which consisted of 30 questionnaires. A questionnaire survey was
conducted and 63 factors were identified, categorized into 10 groups, evaluated and
ranked from owners, consultants and constructors perspectives. 120 questionnaires
were distributed as follows: 25 to owners, 35 to consultants and 60 to contractors. 88
questionnaires were received (73%) as follows: 17 (70%) from owners, 25 (72%)
from consultants and 46 (77%) from contractors as respondents. The most important
factors agreed by the owners, consultants and contractors were: average delay because
of closures and materials shortage; availability of resources as planned through
project duration; leadership skills for project manager; escalation of material prices,
availability of personas with high experience and qualification; and quality of

equipments and raw materialsin project.

The degree of agreement between parties regarding the ranking of factors was
determined according to Kendall's Coefficient of Concordance. For Cost, Time,
Quality, Productivity, Client Satisfaction, People, Innovation and learning factors, and
all groups together, there is a significant degree of agreement among the owners,
consultants and contractors. On the other hand, for Regular and community
satisfaction, Health and Safety, and Environment factors, there is disagreement of

agreement among the owners, consultants and contractors.

The practices concerning with the Key Performance Indicators (KPIs) such as time,

cost, project owner satisfaction and safety checklists were analyzed in order to know



the main practical problems of projects performance in the Gaza Strip and then to
formulate recommendations to improve performance of construction projects in the
Gaza Strip. It was concluded that projects were delayed and the actual cost of projects
was more than the estimated cost because of Gaza strip political conditions. Overal
project safety factors had been moderately implemented in construction organizations.

It is recommended for construction organizations to have a clear mission and vision to
formulate, implement and evaluate their performance. A structured methodology and
technique should be identified to overcome the effect of local political and economic
situations on the performance of construction projects in the Gaza Strip. In addition, it
is recommended to develop human resources in the construction industry through
proper and continuous training programs about construction projects performance. It
is necessary for construction organizations in Gaza Strip to evaluate both of market
share and liquidity before implementation of any construction project because of
difficult economic situation. All of that will assist organizations to perform projects

successfully and strongly.
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CHAPTER 1

INTRODUCTION

1.1 Introduction

Construction industry plays a magor role in development and achievement the goals of
society. Construction is one of the largest industries and contributes to about 10% of
the gross national product (GNP) in industrialized countries (Navon, 2005).
Construction industry has complexity in its nature because it contains large number of
parties as clients, contractors, consultants, stakeholders, shareholders and regulators.
The performance of the construction industry is affected by national economies
(Navon, 2005).

In Palestine, efficient construction projects can provide a solid platform for reviving
the Palestinian economy and for building a more balance and independent economy
during stable political conditions. In 1993, neglect of such systems, services, and
ingtitutions, however, has harmed the quality of life of Palestinians and their health
and environment. However, project performance in Palestine has suffered since
conflict erupted in September 2000 after the breakdown in Isragl-Palestinian
negotiation on permanent-status issues. This has led to closures and tight restrictions
on movement of people and goods in West Bank and Gaza resulting in a dramatic
decline in trade, investment, and employment. In addition this has prevented the
planned implementation and has caused problems in performance of projects (World
Bank, 2004).

Work on providing construction services in West Bank and Gaza (WB&G) has made
considerable progress since the Palestinian Authority assumed responsibility for them,
but the Palestinian have had to build from a low base, including a huge backlog of
rehabilitation and development work, few institutions, and very little funding. So,
they have had to work in every difficult physical, social, political, economic and
institutional circumstance. For a number of reasons, the performance of construction
projects has not been as impressive, fundamentally because of the PA's failure to
establish a coherent institutional and policy framework. (World Bank, 2004).



Performance is related to many topics and factors such as time, cost, quality, client
satisfaction; productivity and safety. Construction industry in the Gaza Strip suffers
from many problems and complex issues in performance. For example, construction
of 14 dwelling units at Rafah Area suffered from poor performance because of delay
for about 110 days. There are many realistic reasons such as closures, amendment of
drawings and amendment of the design. In addition, there are other different reasons
affecting construction projects performance in the Gaza strip such as poor
management and leadership; inappropriate participants, poor relations and
coordination; absence of motivation, control, monitor or decision making systems;
inadequate infrastructure, political problems; cultural problems and economic
conditions (UNRWA, 2000).

While individual organizations have been measuring their performance for many
years, there has been little consistency in the data, and the way it has been published.
The performance can be measured by key indicators for evaluation. The purpose of
Key performance indicators (KPIs) is that clients want their projects delivered: on
time, on budget, free from defects, efficiently, right first time, safely, by profitable
companies. So, Regular clients expect continuous improvement from their
construction team to achieve year-on-year: reductions in project costs and time. In
addition, the Key Performance Indicators (KPIs) can be used for benchmarking
purposes, and will be a key component of any organization move towards achieving
best practice. Clients, for instance, assess the suitability of potentia suppliers or
contractors for a project, by asking them to provide information about how they
response to a range of indicators. Some information will also be available through the
industry’s benchmarking initiatives, so clients observe how potential suppliers
compare with the rest of industry in a number of different areas. Construction supply
chain companies will be able to benchmark their performance to enable them to
identify strengths and weaknesses, and assess their ability to improve over time. The
KPIs framework consists of seven main groups. time, cost, quality, client satisfaction,
client changes, business Performance, health and safety (DETR, 2000)

In Gaza strip, there are many construction projects fail in performance. In addition,
performance measurement systems are not effective or efficient to overcome this



problem. Construction projects performance problem appears in many aspects in the
Gaza strip. There are many constructed projects fail in time performance, others fail
in cost performance and others fail in other performance indicators. In 2006 there
were many projects which finished with poor performance because of many evidential
reasons such as. obstacles by client, non-availability of materias, road closure,
amendment of the design and drawing, additiona works, waiting the decision,
handing over, variation order, amendments in Bill of Quantity (B.O.Q) and delay of
receiving drawings (UNRWA, 2006). There are other indicators for problems of
performance in Gaza strip such as project management, coordination between
participants, monitoring, feedback and leadership skills. In addition, political,
economic and cultural issues are three important indicators related to failures of
projects’ performance in the Gaza strip. (UNRWA, 2006& 2007).

In this study, factors affecting the performance of construction projects in the Gaza
strip will be analyzed. Performance indicators are used to measure performance in
construction projects. These indicators can then be used for benchmarking purposes,
and will be a key component of any organization's move towards achieving best
practice in order to overcome performance problem. However, this study ams at
identify the factors and attributes affecting the performance of construction projectsin

the Gaza strip and to obtain main criteria and indicators to measure performance.

1.2 Resear ch Objectives

The aim of this research is to analyze the loca factors affecting the performance of
construction projects in the Gaza Strip. The aim of this research can be broken down

into the following objectives:

1. Toidentify the factors affecting the performance of construction projects (Key
performance indicators)

2. To determine owners, consultants and contractors perceptions towards the
relative importance of the key performance indicators in Gaza Strip
construction projects in order to evaluate performance of construction projects

in the Gaza Strip



3. To identify the most significant key performance indicators of construction
projectsin the Gaza strip

4. To evaduate the degree of agreement/disagreement between owners,
contractors and consultants regarding the ranking of key performance
indicators

5. Totest the hypothesis to verify the association between the ranking of owners,
contractors and consultants parties regarding key performance indicators

6. To formulate recommendations to improve performance of construction

projectsin the Gaza Strip

1.3 Statement of the Problem

It is shown from previous studies (Karim and Marosszeky, 1999; DETR (KPI Report),
2000; Lehtonen, 2001; Samson and Lema, 2002; Kuprenas, 2003; Cheung, 2004; lyer
and Jha, 2005; Navon, 2005; Ugwa and Haupt, 2007) that the failure of any project is
mainly related to the problems and failure in performance. Moreover, there are many
reasons and factors which attribute to such this problem. In Gaza strip, there are many
construction projects fail in performance. In addition, performance measurement

systems are not effective or efficient to overcome such this problem.

In Gaza strip, construction projects performance problem appears through different
directions. There are many constructed projects fail in time performance, othersfail in
cost performance and others fail in other performance indicators. In 2006 there were
many projects which finished with poor performance because of many evidentia
reasons such as. obstacles by client, non-availability of materials, roads closure,
amendment of the design and drawing, additiona works, waiting the decision,
handing over, variation order, amendments in Bill of Quantity and delay of receiving
drawings (UNRWA, 2006& 2007). For example, project of Repair of 58 Shelters at
Khanyounis area finished with problems in both of time and cost performance
(UNRWA, 2007). In addition there are other indicators of performance in the Gaza
strip such as project managers, coordination between participants, monitoring,
feedback and leadership skills. However, there are three important issues related to
failures and problems of performance in the Gaza strip which are political, economic

and cultural issues.



Therefore, this research will evaluate the factors affecting the performance of
construction projects in the Gaza Strip in order to assist owners, consultants and
contractors to overcome performance problem and to improve performance of their
construction projects. Hence, performance of any construction projects can be
evauated according to key performance indicators.

1.4 Justification

Construction industry has complexity in its nature because it contains large number of
parties as clients, contractors, consultants, stakeholders, shareholders, regulators and
others. Construction projects in the Gaza Strip suffer from many problems and
complex issues in performance because of many reasons and factors. This thesis is
very important to identify and to evaluate the main factors affecting the performance
of construction projects in the Gaza strip. The practices concerning with the KPIs
such as time, cost, project owner satisfaction and safety checklists will be analyzed in
order to know the main practical problems of projects performance in the Gaza Strip
and then to formulate recommendations to improve performance of construction

projectsin the Gaza Strip.

Because of performance problem in the Gaza Strip as shown previously and because
previous studies in the Gaza Strip about this topic do not deal wish all aspects of
construction project performance; this study is required and very important to be
considered. In this study, it will be studied the factors affecting the performance of
construction projects in the Gaza Strip. These factors can be said as key performance
indicators (KPIs). These KPIs can be used to measure performance in construction
projects and can then be used for benchmarking purposes. This will be a key
component of any organization move towards achieving best practice in order to

overcome performance problem in the Gaza strip.



1.5 Thesis Structure

This research consists of five main chapters as followings:

e Chapter one: Introduction: this chapter shows the main objectives of research,
statement of the problem and justification of research

e Chapter two: Literature review: this chapter shows a historical review from
previous studied to identify the main factors affecting the performance of
construction projects

e Chapter three: Methodology: this chapter shows the main methodologies used in
previous studies and the methodology used in this research in order to achieve the
required objectives

e Chapter four: Results anaysis: this chapter shows analysis, description and
discussion of research results

e Chapter five: Conclusions and recommendations

e Appendix



CHAPTER 2

LITERATURE REVIEW

2.1 Definitions and Concepts

Okuwoga (1998) stated that the performance of the construction industry is
considered as a source of concern to both public and private sector clients. Karim and
Marosszeky (1999) studied performance measurement using Key performance
indicators (KPIs). KPIs enable a comparison between different projects and
enterprises to identify the existence of particular patterns. The specialist contractors
hoped that the data trends observed will provide insight into certain inefficiencies that
are prevalent in the market. They intend to use the data expose these inefficiencies

and as abasis for industry development (Karim and Marosszeky, 1999).

Key performance indicators (KPIs) include factors such as time, cost, quality, client
satisfaction; client changes, business performance and safety in order to enable
measurement of project and organizational performance throughout the construction
industry. This information can then be used for benchmarking purposes, and will be a
key component of any organization move towards achieving best practice (DETR,
2000). Lehtonen (2001) stated that performance measurement is a current issue in
academia, as well as in business community. Samson and Lema (2002) stated that
KPIs are very important in order to deliver value to stakeholders. So, companies must
be sure they have right processes and capabilities in place. The KPIs aso alow to
trace which processes and capabilities must be competitively and distinctive, and

which merely need to be improved or maintained.

In order to define the KPIs throughout the lifetime of a project, five key stages have
been identified as shown in Figure 2.1 (DETR, 2000):

A. Commit to Invest: the point at which the client decidesin principle to invest in a
project, sets out the requirements in business terms and authorizes the project team to
proceed with the conceptual design.



B. Commit to Construct: the point at which the client authorizes the project team to

start the construction of the project.

C. Available for Use: the point a which the project is available for substantia
occupancy or use. This may be in advance of the completion of the project.

D. End of Defect Liability Period: the point a which the period within the
construction contract during which the contractor is obliged to rectify defects ends

(often 12 months from point C).

E. End of Lifetime of Project: the point at which the period over which the project is
employed in its original or near origina purpose ends. As this is usualy many years
after the project’s completion, this is a theoretical point over which concepts such as

full life costs can be applied.
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Fig. 2.1. KPIsthroughout the lifetime of a project (Source: DETR, 2000)

Performance measurement and its indicators had been studied for severa years.
Karim and Marosszeky (1999) defined performance measurement as an operational
management accounting including financial and non-financial performance indicators.
Karim and Marosszeky (1999) stated that performance measurement is a process of
re-thinking and re-evaluation of business processes to achieve significant performance
improvements of projects. Reichelt and Lyneis (1999) defined performance

measurement as amodel which treat project as the complex dynamic system.



The key performance indicators are identified by DETR (2000) as an applicable
indication of project and/or company levels. In some cases the company indicator is
the average value of that company’s project indicators. Al-Momani (2000) stated that
the owner satisfaction for performance can be defined as the gap between what the
owner expects and the level of performance they believe is being delivered by the
contractors. Lehtonen (2001) stated that performance measurement is a basis for
progressive improvement and monitoring of company productivity. Chan and
Kumaraswamy (2002) remarked that project performance measurement include time,
budget, safety, quality and overal client satisfaction. Thomas (2002) defined
performance measurement as monitoring and controlling of projects according to
regular basis. Kuprenas (2003) stated that project performance measurement means
an improvement of cost, schedule, and quality for design and construction stages.
Long et al (2004) stated that a project performance measurement is related to many
indicators such as time, budget, quality, specifications and stakeholders’ satisfaction.
Navon (2005) defined performance measurement as a comparison between the desired
and the actual performances. Ugwu and Haupt (2007) classified the key performance
indicators as site-specific and project-specific. Early Contractor Involvement (ECI)
and Early Supplier Involvement (ESI) give contractors and suppliers the opportunity

to give advice and/or specific ideas earlier to enhance performance.

According to previous studies, concepts and definitions, it can be said that the
performance measurement is a process include factors as Key Performance Indicators
(KPIs) such as time, cost, quality, client satisfaction; productivity and safety in order
to enable measurement of current organizational project performance and to achieve

significant performance improvements of future projects.

2.2 Problem of Performancein Construction Industry

The failure of any construction project is mainly related to the problems and failure in
performance. Moreover, there are many reasons and factors which attribute to such
problem. Ogunlana et al, (1996) stated that the construction industry performance
problems in developing economies can be classified in three layers. problems of

shortages or inadequacies in industry infrastructure (mainly supply of resources),



problems caused by clients and consultants and problems caused by contractor
incompetence/inadequacies. Okuwoga (1998) identified that the performance problem
is related to poor budgetary and time control. Long et a (2004) remarked that
performance problems arise in large construction projects due to many reasons such
as. incompetent designers/contractors, poor estimation and change management,
social and technological issues, site related issues and improper techniques and tools.
Navon (2005) stated that the main performance problem can be divided into two
groups: (@) unredlistic target setting (i.e., planning) or (b) causes originating from the
actual construction (in many cases the causes for deviation originate from both

sources).

Samson and Lema (2002) found that the traditional performance measurement
systems have problems because of large and complex amount of information with
absence of approaches to assist decision maker understand, organize and use such
information to manage organizational performance. Navon (2005) remarked that
traditional project performance control is usually generic (e.g., cost control
techniques). It relies on manua data collection, which means that it is done at low
frequency (normally once a month) and quite some time after the controlled event
occurred (i.e., not in real-time). Moreover, manual data collection normally gives low-
quality data.

Ling et a (2007) remarked that architectural, engineering and construction (AEC)
firms may face difficulties managing construction projects performance in China
because they are unfamiliar with this new operating environment. Kim et al (2008)
stated that international construction projects performance is affected by more
complex and dynamic factors than domestic projects; frequently being exposed to
serious external uncertainties such as political, economical, social, and cultural risks,

aswell asinternal risks from within the project.

2.3 Construction Management and Perfor mance

There is a strong relation between project management and project performance.

Management in construction industry is considered as one of the most important
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factors affecting performance of works. Brown and Adams (2000) studied a new
approach to the measurement of the effect of Building Project Management (BPM) on
time, cost and quality outputs using 15 “cases' derived from UK data. The evaluation
undertaken demonstrates that BPM as it is presently implemented in the UK fails to
perform as expected in relation to the three predominant performance evaluation
criteria; time, cost and quality. Lehtonen (2001) obtained a model for performance
measurement which assist both firms' top management and operational managers for
continuous feedback on operational activities. Thomas (2002) stated that documenting
and archiving performance data could be useful for future reference, such as for
settling disputes on claims, and in maintenance and repair works. Kuprenas (2003)
remarked that quantification of the impacts of the project management processes are
identified through three steps of analysis: comparison of summary statistics of design
performance, proof of statistical significance of any differences and calculation of a
least squares regression line of a plot of design performance measurement versus
amount/application of project management as a means to quantify management

influence to design phase cost performance.

Cheung et a (2004) studied the project performance related to project managers. It is
remarked that development of a Web-based construction Project Performance
Monitoring System (PPMS) can assist project managers in exercising construction
project performance indicators and can help senior project management, project
directors, project managers, etc., in monitoring and assessing project performance.
Pheng and Chuan (2006) stated that while project management is only one of the
many criteria upon which project performance is contingent, it is also arguably the
most significant as people formulating the processes and systems who deliver the
projects. Ugwu and Haupt (2007) stated that an adequate understanding and
knowledge of performance are desirable for archiving manageria goals such as
improvement of ingtitutional transformations, and efficient decision making in design,
specification and construction, at various project-level interfaces, using appropriate
decision-support tools. Ling et a (2007) investigated project management (PM)
practices adopted by Singaporean construction firms. It was determined the
performance level of their projects in Ching; identifies PM practices that led to better
performance; and recommended key PM practices that could be adopted by foreign

construction firmsin Chinato improve project performance.
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2.4 Construction Projects and Performance

Success of construction projects depends mainly on success of performance. Many
previous researches had been studied performance of construction projects.
Dissanayaka and Kumaraswamy (1999) remarked that one of the principle reasons for
the construction industry's poor performance has been attributed to the
inappropriateness of the chosen procurement system. Reichelt and Lyneis (1999)
remarked three important structures underlying the dynamic of a project performance
which are: the work accomplishment structure, feedback effects on productivity and
work quality and effects from upstream phases to downstream phases. Thomas (2002)
identified the main performance criteria of construction projects as financia stability,
progress of work, standard of quality, heath and safety, resources, relationship with
clients, relationship with consultants, management capabilities, claim and contractual
disputes, relationship with subcontractors, reputation and amount of subcontracting.
Chan and Kumaraswamy (2002) stated that construction time is increasingly
important because it often serves as a crucial benchmarking for assessing the

performance of a project and the efficiency of the project organization.

Cheung et a (2004) identified project performance categories such as people, cost,
time, quality, safety and health, environment, client satisfaction, and communication.
It is obtained by Navon (2005) that a control system is an important element to
identify factors affecting construction project effort. For each of the project goals, one
or more Project Performance Indicators (PPI) is needed. Pheng and Chuan (2006)
obtained that human factors played an important role in determining the performance
of a project. Ugwu and Haupt (2007) remarked that both early contractor involvement
(ECI) and early supplier involvement (ESI) would minimize constructability-rel ated
performance problems including costs associated with delays, claims, wastages and
rework, etc. Ling et al (2007) obtained that the most important of practices relating to
scope management are controlling the quality of the contract document, quality of
response to perceived variations and extent of changes to the contract. It was
recommended for foreign firms to adopt some of the project management practices
highlighted to help them to achieve better project performance in China.
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2.5 Information Technology and Construction Projects Perfor mance

Information technology technique is very important in the entire world. Information
technology (IT) opens new visions in the businesses and industries performance of the
world. The construction industry is considered as one of the industries using IT
technique such as software management systems, database and communications. For
many years, many processes, functions, operations were done difficulty because of
absence of IT field. In addition, most of the work was done manually which lead to
more cost, time and poor performance. Further more, IT usage in the construction
industry leads to many changes, innovations and developing in many aspects which
lead finally to good and strong performance. There are many benefits and relations of
using IT in the construction projects such as. greater use of IT correlates with better
project performance, owners and contractors realize meaningful benefits, IT affects
schedule compression beneficialy, and overall project cost savings which lead to a
success performance of project (Schwegler et al, 2001).

Nitithamyong et al (2004) remarked that information Technology (IT) is now
routinely used in the construction industry as a tool to reduce some of the problems
generated by fragmentation. The use of IT improves coordination and collaboration
between firms participating in a construction project, leading to better communication
practices and so good performance. Its benefits include an increase in the quality of
documents and the speed of the work, better financial control and communications,
and simpler and faster access to common data as well as a decrease in documentation

errors.

Thomas (2002) proposed contractor Performance Appraisa and Reporting (PAR)
system for reviewing contractor performance a an organizational level.
Advancements in World Wide Web techniques provide enhanced capacities to collect
compile and disseminate performance-related information to various construction
stakeholders in a timely and cost-effective manner. Becerik (2004) stated that the
rapid advances of web-based project management and collaboration technology offer
new opportunities to improve existing construction project performance. Cheung et a
(2004) obtained framework software to measure project performance based on project

performance measurement system (PPMS). The system contains four stages which are
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data entry, database, reporting and action. This system has eight categories to measure
performance which are people, cost, time, quality, safety and health, environment,
client satisfaction, and communication. Goh (2005) remarked that information
technology management leads to performance improvement in the construction
industries. For instance, in Singapore 2003, general administration, design, project
management, site management were enhanced by using of IT. In addition, there were
more advantages as quick working, good quality of work and fast access of

information.

2.6 Factor s Affecting Performance of Managers

Ogunlana et a, (1996) recommended the need for focused effort by economy
managers and construction industry associations to provide the infrastructure needed
for efficient project management and performance. Dissanayaka and Kumaraswamy
(1999) stated that the knowledge that would influence potential performance enables
project managers to pay specia attention to control performance more effectively.
Chan and Kumaraswamy (2002) remarked that effective communication and fast
information transfer between managers and participants help to accelerate the building
construction process and performance. Kuprenas (2003) studied the impact of the use
of a project management based organizational structure, project manager training,
frequency of design meetings, and frequency of design reports on design phase cost
performance. The process of a design team meeting frequency and the process of
written reporting of design phase progress were found to be statistically significant in

reducing design phase costs.

Navon (2005) stated that data are collected and used for construction managers as a
basis to evaluate the project performance indicator's (PPI) actual value to compare it
with the planned value and forecast its future value based on past performance. Pheng
and Chuan (2006) identified the importance of the working environment variables for
the performance of a project manager in the private and public sectors according to
three main groups which are job condition, project characteristic and organizational
related categories. The result revedled that working hours, physica condition of

project site, complexity of project, material and supplies, project size, duration of
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project and time availability were viewed differently in terms of importance by the
contractors and consultants groups. Team relationship was ranked as the most
important variable affecting the performance of a project manager. It is obtained that
project managers experiences do not have much effect on how they perceive their

working environment.

2.7 Factors Affecting Cost and Time Performance

Chan and Kumaraswamy (2002) remarked that studies in various countries appear to
have contributed significantly to the body of knowledge relating to time performance
in construction projects over the past three decades, while lyer and Jha (2005)
remarked that project performance in term of cost is studied since 1960s. These
studies range from theoretical work based on experience of researcher on one end to
structured research work on the other end. Moreover, Pheng and Chuan (2006) stated
that there have been many past studies on project performance according to cost and

time factors.

Chan and Kumaraswamy (1996) stated that a number of unexpected problems and
changes from original design arise during the construction phase, leading to problems
in cost and time performance. It is found that poor site management, unforeseen
ground conditions and low speed of decision making involving all project teams are
the three most significant factors causing delays and problems of time performance in
local building works. Okuwoga (1998) stated that cost and time performance has been
identified as general problems in the construction industry worldwide. Dissanayaka
and Kumaraswamy (1999) remarked that project complexity, client type, experience
of team and communication are highly correlated with the time performance; whilst
project complexity, client characteristics and contractor characteristics are highly
correlated with the cost performance. Reichelt and Lyneis (1999) obtained that project
schedule and budget performance are controlled by the dynamic feedback process.
Those processes include the rework cycle, feedback loops creating changes in
productivity and quality, and effects between work phases.

Chan (2001) identified that the best predictor of average construction time
performance of public sector projectsin Malaysiais T = 269 C %*? . This relationship
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can serve as a convenient tool for both project managers and clients to predict the
average time required for delivery of a construction project. Kuprenas (2003) stated
that process of a design team meeting frequency and the process of written reporting
of design phase progress were found to be statistically significant in reducing design
phase costs. Otherwise, the use of project manager training and a project management
based organizational structure were found to be processes that do not create a

statistically significant in reducing design phase costs.

lyer and Jha (2005) remarked that the factors affecting cost performance are: project
manager's competence; top management support; project manager's coordinating and
leadership skill; monitoring and feedback by the participants, decison making;
coordination among project participants, owners competence; socia condition,
economical condition and climatic condition. Coordination among project participants
was as the most significant of all the factors having maximum influence on cost
performance of projects. Love et a (2005) examined project time-cost performance
relationships by using project scope factors for 161 construction projects that were
completed in various Australian States. It is noticed that gross floor area and the
number of floors in a building are key determinants of time performance in projects.

Furthermore, the results indicate that cost is a poor predictor of time performance.

Chan and Kumaraswamy (2002) proposed specific technological and managerial
strategies to increase speed of construction and so to upgrade the construction time
performance. It is remarked that effective communication, fast information transfer
between project participants, the better selection and training of managers, and
detailed construction programs with advanced available software can help to
accelerate the performance. Jouini et al (2004) stated that managing speed in
engineering, procurement and construction projects is a key factor in the competition
between innovative firms. It is found that customers can consider time as a resource

and, in that case, they will encourage the contractor to improve the time performance.
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2.8 Measurement of Project Performance

Karim and Marosszeky (1999) stated that performance measurement systems have
been one of the primary tools used by the manufacturing sector for business process
re-engineering in order to monitor the outcomes and effectiveness of implementation.
Brown and Adams (2000) obtained an evauation framework to measure the
efficiency of building project management (BPM) by using conventional economic
anaysis tools such astime, cost and quality. Lehtonen (2001) stated that performance
measurement systems are imminent in the construction firms. Samson and Lema
(2002) stated that effective and efficient management of contractors' organizational
performance requires commitment to effective performance measurement in order to

evaluate, control, and improve performance today and in the future.

Tangen (2004) obtained that performance measurement is a complex issue that
normally incorporates at |least three different disciplines: economics, management and
accounting. Measurement of performance has garnered significant interest recently
among both academics and practitioners. Tangen (2004) remarked the choice of a
suitable measurement technique depends on a number of factors, including the
purpose of the measurement; the level of detail required; the time available for the
measurement; the existence of available predetermined data; and the cost of

measurement.

Navon (2005) defined performance measurement as a comparison between the desired
and the actual performances. For example, when a deviation is detected, the
construction management analyzes the reasons for it. The reasons for deviation can be
schematically divided into two groups: (a) unrealistic target setting (i.e., planning) or
(b) causes originating from the actual construction (in many cases the causes for
deviation originate from both sources). Navon (2005) stated that performance
measurement is needed not only to control current projects but also to update the
historic database. Such updates enable better planning of future projects in terms of
costs, schedules, labor alocation, etc. Pheng and Chuan (2006) stated that the
measurement of project performance can no longer be restricted to the traditional
criteria, which consist of time, cost and quality. There are other measurement criteria

such as project management and products.
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Cheung et a (2004) stated that New South Waes Public Works Department in
Australialaunched a Project Performance Evauation (PPE) framework, which covers
a wide range of performance parameters. PPE parameters are communication, time,
cost, quality, safety, claims and issues resolution, environment, contract relations. The
main purpose of PPE is to extend project performance measures to cover soft
parameters also, such as communication and dispute resolution. In the UK, a project
performance measurement tool referred to as the Key Performance Indicators (KPIs)
was developed by the KPI working group under the UK Construction Industry Best
Practice Programme to include time, cost, quality, client satisfaction, change orders,
business performance, health and safety. The three major steps in implementing KPIs
are as follows: Decide what to measure, Collect data and Calculate the KPIs.
However, both the PPE and KPIs are vauable tools for measuring project
performance over a period of time. Anyway, it is obtained from previous study that
both methods PPE and KPIs can be used for measuring of performance as the
indicators are similar in two methods. In this study KPIs method will be used to

measure performance.

lyer and Jha (2005) stated that measuring the performance of any construction project
is a very complex process because modern construction projects are generally
multidisciplinary in nature and they involve participation of designers, contractors,
subcontractors, specialists, construction managers, and consultants. With the
increasing size of the project, number of participants in the project also increases. The
objectives or goals of all participants need not be same even in a given project. Hence
to measure performance of a project without specifying the participant and without
specifying the criteria for judging the performance holds no meaning. Past researchers
have employed different criteria such as compliance to schedule, cost and quality to

judge the project performance.

Lehtonen (2001) proposed new framework for measuring construction logistics by
using two-dimensions in order to improve productivity. The first dimension (use of
measures) contains two kinds of measures. One of these kinds is called improvement
measures which help construction industry to find out the problems with current
practices. These measures are mainly used during development projects. Another kind
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is called monitoring measures which are used for continuous monitoring of
operations. The second dimension of the framework is the focus of measures. It
clarifies a which organizational level measures can be used. There should be
information available at the company and project level, as well as at the specific

supplier or subcontractor level.

Samson and Lema (2002) proposed performance measurement system. The system
comprises of construction business perspective including innovation and learning,
processes, project, stakeholders, and financial perspective. The indicators devel oped
from perspectives are categorized into three main groups which are drivers' indicators,
process indicators and results indicators. The key to the success or failure of the
measurement system are leadership commitment; employees involvement and
empowerment; and information coordination and management. Shen et a (2005)
presented a method for measuring the environmental performance of construction
activities committed by a contractor through calculating the contractor’s
environmental performance score (EPS). The level of EPS serves as a simple
indicator for measuring and communicating the level of a contractor’s environmental

performance.

Cost performance can be measured through a cost performance index (CPI) computed
as (Kuprenas, 2003):

CPI=BCWP/ACWP

Where:

» BCWP = budgeted cost of the work performed
» ACWP = actua cost of the work performed.

From previous equation:
» If CPI value of one means, the cost was as planned (at the budget Value)

» If CPI value above one means, the project was below its budget
» If CPI of less than one means, the project exceeded its budget.

Based on previous equation, time performance is measured through a schedule

performance index (SPI) computed as:
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SPI=BCWP/BCWS

Where;

» BCWP = budgeted cost of the work performed
» BCWS = budgeted cost of the work schedul ed.

From previous equation:

> If SPI value of one means, the time was as planned (at the time Value)
> If SPI value above one means, the project was ahead of schedule
> If SPI of less than one means, the project was behind schedule

2.9 Key Performance Indicator s

Karim and Marosszeky (1999) defined the purpose of KPI's as to enable a comparison
between different projects and enterprises to identify the existence of particular
patterns. Dissanayaka and Kumaraswamy (1999) used different representation values
to evaluate time and cost performance such as project characteristics, procurement
system, project team performance, client representation's characteristics, contractor
characteristics, design team characteristics, external condition. Karim and Marosszeky
(1999) stated that the development and use of key performance indicators (KPI's) can
help to identify dysfunctional in the procurement process. Karim and Marosszeky
(1999) studied the development of key performance indicators to measure
performance such as cost of pricing the tender as a percentage of contract value, cost
of pricing the tender as a percentage of contract value, no. of times base tender price
changed, time from the first tender to actua award of contract, average delay in
payment of base claim, average delay in payment of agreed variations, average time

for approval of agreed variations.

Samson and Lema (2002) remarked that characteristics of emerging performance
measurement indicators need analysis of both the organization and environment such
as. nature of work, global competition, quality awards, organizationa role, externa
demands and power of IT. The indicators should be able to identify causes of
problems, address al possible performance drivers, and identify potential

opportunities for improvement. Stewart and Mohamed (2003) emphasized the
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importance of a structured evaluation framework to evaluate the value IT adds to the
process of project information management. The framework is in the form of a
‘Construct IT” with IT performance perspectives and indicators developed specifically
for managing information on construction projects. Therefore, construction
organizations should lay the foundations for an IT performance measurement and

management culture, by actively seeking to quantify the value IT generates.

Cheung et a (2004) remarked seven main key indicators for performance which are:
time, cost, quality, client satisfaction, client changes, business performance, and
safety and health. Navon (2005) stated that a number of research efforts to fully
automate project performance control of various project performance indicators have
been carried out in recent years. These are adso briefly described together with the
concept of measuring indirect parameters and converting them into the sought
indicators. These are (1) labor and earthmoving productivity based on measuring the
location of workers or earthmoving equipment at regular time intervals; (2) progress
based on the above data; (3) a comprehensive control of construction materials
starting by monitoring orders and purchasing up to the movement of the materials on

site.

Pheng and Chuan (2006) stated that project performance can be determined by two
common sets of indicators. The first set is related to the owner, users, stakeholders
and the general public which are the groups of people who will look at project
performance from the macro viewpoint. The second are the developer, a non-operator,
and the contractor which are the groups of people who will look at project
performance from the micro viewpoint. Jin et a (2006) studied the relationship-based
factors that affect performance of genera building projects in China. Thirteen
performance metrics was used to measure the success level of construction projects.
These factors were categorized into four groups namely cost, schedule, quality and
relationship performance. It was recommended that foreign firms that have entered or
are going to enter the Chinese construction industry should learn how to build
cooperative and harmonious relationships with Chinese partners and finaly achieve
satisfactory project performance by paying sufficient attention to the aforementioned
factors.

21



Ugwu and Haupt (2007) developed and validated key performance indicators (KPI)
for sustainability appraisal using South Africa as a case study. It is used four main
levels in a questionnaire to identify the relative importance of KPI. The main
indicators were: economy, environment, society, resource utilization, health and
safety and project management and administration. Luu et al (2007) provided nine
key performance indicators (KPIs) which can be applied to measure project
management performance PMP and evaluate potential contractors as well as their

capacity by requesting these indices.
Based on previous literature review and historical studies about performance of

construction projects. Table 2.1 shows a summary of the main groups affecting the

performance of construction projects (KPIs groups).
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Table (2.1) Summary of the main groups affecting the performance of construction projects (KPIs groups) and their references

Key Dissanayaka Reichelt Karim Brown DETR Samson Iyer Ugwu
And and and and and Love and Hovichit Added
per fqr mance O(kllgvgg?a Kumaraswamy Lyneis Marosszeky | Adams (2000) ngct)gg)en ((zzgoag) Lema Ké%?fs ((:2882? ?‘2%\/005? (5035) etal Haupt (2007) Factors
Indicators (1999) (1999) (1999) (2000) (2002) (2005) (2007)
Cost v v v v v v v v v v v v v v v v
Time v v v v v v v v v v v v v v v v
Qudlity v v v v v v v v v
Productivity v v v v v v v v
Client v v 4 4
satisfaction
Regular and v v v
community
satisfaction
People v v v v
Safety v v v v v v v
and health
Innovation v v
and learning
Environment v v v
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2.10 Benchmarking and Performance

Tolos (2000) defined benchmarking as a process which continuously measures the
products, services and operational practices of a given organization to compare the
organization's performance and operational practices with a selected sample group. In
addition to create a basis for comparison, benchmarking is a good development tool
because it enforces a self-critical approach, indicating the points of operation the
company must improve. Li et a (2001) stated that cooperative benchmarking should
be used as a tool for achieving partnering excellence in construction projects.
Benchmarking involves a comparative analysis between at least two partiesin order to
compare the current performance gap. Chan Albert and Chan Daniel (2004) defined
benchmarking as the search for the best practices that will lead to superior

performance of an organization.

Tolos (2000) stated that benchmarking is coming into increasing use in telecoms by
management, regulators and offers potential for many useful applications. However,
benchmarking must be used with caution, and its design as atool of analysis must be
thoughtfully considered in order to achieve accurate and meaningful indicators. The
specific aspects of production and the companies to be used for benchmarking
comparison must be carefully selected. Tolosi (2000) remarked that the term
benchmarking is originated from the machine construction industry and refers to
grouping technical and financial indicators for comparison amongst companies or
across operating units within a company. The output is produced through comparing
the key performance indicators of companies operating in comparable environments.
Benchmarking helps companies to define the best possible indicators for comparison
and to obtain a picture of the company's entire operation. Therefore, benchmarking is

auseful tool for evaluating a company.

Li et a (2001) presented an eight-stage process of a cooperative benchmarking
approach which can be used to improve the performance of parties entering into
partnering agreements. Chan Albert and Chan Daniel (2004) obtained that the
accurate construction planning is a key determinant in ensuring the delivery of a
project on schedule and within budget. It is remarked that there is an increasing global

concern about benchmarking best practice measures of construction time performance
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(CTP) for use by clients, consultants and contractors in the construction industry.
Gunduz et a (2005) seeked to analyze and reduce productivity losses due to change
orders by benchmarking change order impacts on productivity for electrical and
mechanical projects. Grigoroudis et a (2006) mentioned that benchmarking approach
can be used in order to determine the organizational strong and weak points, to
evauate its performance, to identification the competitive advantages and

disadvantages and to know the improvement priorities for each performance indicator.

Augusto et a (2006) stated that the effective performance can not be achieved without
challenges and obstacles. To meet these challenges and overcome these obstacles, an
organization must have a clear understanding of its performance in relation to its
competitors. To accomplish this task, an organization must have an organizational
benchmarking system which is occupied with analytical models designed to measure
multifaceted performance characteristics and parameters. Grigoroudis et a (2006)
studied the assessment of user-perceived web quality and used application of a
satisfaction benchmarking approach. The benchmarking anaysis consists of the
following parts: (1) the user satisfaction analysis which concerns the identification of
customer preferences and includes the estimation of the relative importance, and (2)
the satisfaction benchmarking analysis which is mainly focused on the performance
evauation of the competitive organizations against the satisfaction criteria. The
results presented how business organizations may locate their position against
competition, reduce their weak points and determine which characteristics will
improve their global performance. This gives the ability to identify the most critica
improvement actions and adopt the best practices of the industry.

Abdel-Razek et al (2007) discussed the improving of construction labor productivity
in Egypt by applying benchmarking for labor productivity performance. Labor
productivity data was used from masonry activities on eleven building projects in
Egypt, severad measures of benchmarks of construction labor productivity were
demonstrated, calculated, and then used to evaluate the productivity and identify the
best and worst performing projects. Monch (2007) presented benchmarking efforts for
production control approaches applied to complex manufacturing systems.
Requirements for benchmarking were derived from a modeling and from special

software. Cavalieri et a (2007) provided a comprehensive view of benchmarking and
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performance measurement service for the evaluation and comparison of scheduling
techniques. Luu et a (2007) presented how benchmarking approach can be applied to
evauate and improve the construction project management. A conceptual research
framework was generally developed to perform a benchmarking study of the project
management performance (PMP) from the contractor’s viewpoint. It was remarked
that benchmarking approach can help construction firms to learn from the best

practices of others and carry out continuous improvement.

2.11 Project Success and Project Performance

Al-Momani (2000) stated that the success of any project is related to two important
features, which are service quality in construction delivered by contractors and the
project owner's expectations. Managing the construction so that all the participants
perceive equity of benefits can be crucia to project success. It is obtained that the
complete lack of attention devoted to owner's satisfaction contributes to poor
performance. Declining market shares, low efficiency and productivity, and the rapid
construction cost escalation aso lead to poor performance. Nitithamyong et a (2004)
remarked that the success of construction projects depends up on technology, process,
people, procurement, legal issues, and knowledge management which must be

considered equally.

Pheng and Chuan (2006) defined project success as the completion of a project
within acceptable time, cost and quality and achieving client's satisfaction. Project
success can be achieved through the good performance of indicators of the project.
So, success refers to project success and performance refers to performance of
indicators such as project managers. Wang and Huang (2006) stated that Project
success has been widdly discussed in the project management (PM) literature. The
focus of most studies of project success is on dimensions of project success (how to
measure it) and factors influencing project success. Wang and Huang (2006) studied
that how the engineers evaluate project success and to what extent key project
stakeholders' performance correlates with project success. It is obtained that project
owners play the most important role in determining project success, and project

management organizations performance as the single point of project responsibility
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has significant correlations with project success criteria. Lam et a (2007) stated that
the allocation of risk among the contracting parties in a construction contract is an

important decision leading to the project success.

2.12 Previous L ocal Studies

Y ehia (2004) studied time schedule preparation by predicting production rate using
simulation. Al Ostaz (2004) studied a cost monitoring system for Gaza Strip
contractors. Hassouna (2005) studied the improvement of safety performance in
construction projects in the Gaza Strip. Al-Khaldi (2006) evaluated performance of
Beit-Lahia wastewater treatment plant in the Northen Gaza Strip.

Enshass et al (2006) studied causes of contractor's business failure in developing

countries. Factors were grouped together to only five main groups which are:

Manageria: manageria factors are mainly related to experience, decisions,

procurement, control, productivity, communication and claims factors

e Financial: financial factors are mainly related to loans, cash flow, profit,
expenditures, material wastages, equipment cost and usage, and variation order

e Business growth: Business growth factors are mainly related to managerial
development, size of projects, type of work and number of projects

e Business environment: Business environment factors are mainly related to
regulations, awarding, economy, owner involvement and accounting practices

e Political: Political factors are mainly related to delay, closure, lack of resource,

high cost of materials, banks policy and dealing with suppliers

The results showed that political group is the most important influencing factor on
contractor's business failure in Palestine. Otherwise, Business growth and Business
environment had been ranked as the lowest influencing factors on failure.

Balousha (Un Published)) has studied success factors of local construction projects in

the Gaza strip. He studied only three factors affecting success of projects which are

related to cost, time and quality based on the following issues:
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e Project characteristics: this factor is broken into three main factors which are:
Contractual arrangement, project environment and internal project characteristics.

e Project management strategies: this factor is broken into three main factors which
are; communication, control and planning.

e Project participants. this factor is broken into three main factors which are:

consultants, client and contractors.

Najjar (2008) has studied delay and cost overruns of construction projects in the Gaza
Strip.

2.13 Summary

According to previous studies, it can be said that the performance measurement is a
process include factors as Key Performance Indicators (KPIs) such as time, cost,
quality, client satisfaction; productivity and safety in order to enable measurement of
current organizational project performance and to achieve significant performance

improvements of future projects.

It was obtained that there were many fields and topics which are related to
performance such as, construction management, information technology, factors
affecting performance of managers, measurement of project performance, key

performance indicator and benchmarking.

The key performance indicators are used to evaluate performance of construction
projects. These indicators can then be used for benchmarking purposes, and will be as
a key component of any organization to move towards achieving best practice and to
overcome performance problem in Gaza strip. Based on previous studies and
literature review, the most important indicators which will be studied in this research
are: (Okuwoga, 1998; Dissanayaka and Kumaraswamy, 1999; Reichelt and Lynies,
1999; Karim and Marosszeky, 1999; Brown and Adams, 2000; DETR (KPI Report),
2000; Lehtonen, 2001; Chan, 2001; Samson and Lema, 2002; Kuprenas, 2003;
Cheung, 2004; lyer and Jha, 2005; Navon, 2005; Love et a, 2005; Ugwa and Haupt,
2007; Hovichit, 2007):
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CHAPTER 3

METHODOLOGY

3.1 Introduction

This research presents the main factors affecting the performance of construction
projects in the Gaza strip. From literature review and past studies, it was obtained that
there were different directions and methodologies used in order to achieve the
required target, goals and objectives. Some of previous studies focused on factors
affecting the performance of construction projects. Other studies concentrated on one
or two directions such as cost, time or quality performance. Other studies focused on
measurement of construction projects performance. Some of studies deal with

different aspects related to performance such as information technology (IT).

The differentiation of directions and goas of topic as shown previoudly, required
different methodologies. The main methodologies obtained from literature review
were: questionnaire survey, interviewing, case studies and modeling. The following
topics show summary of the main studies related to performance and their
methodologies. Finally, it is shown methodology which is used in this research.
Figure 3.1 shows summary of methodology used in this research.
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Objectives

To identify the
factors affecting the
performance

To determine owners,
consultants and contractors
perceptions towards the
relative importance of the

To identify the most
significant key
performance indicators

key performance indicators

To evaluate the degree of
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between owners,
contractors and consultants
regarding the ranking of

KPIs

A 4

Literature Review

\ 4

Questionnaire Design

A 4

Pilot Study

v
Validity

v
Reliability

A 4

Sample Size Determination

|

Questionnaire Distribution

A 4

Results Analysis

A 4

Conclusion

A 4

Recommendation

Fig. 3.1. Summary of methodology used in thisresearch
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3.2 Methodology Used in Previous Studies

Okuwoga (1998) studied 42 public sector housing projects in Nigeria as a case study
in order to evaluate both time and cost performance. Reichelt and Lyneis (1999) used
an empirical evidence as a case study from a sampling of large, complex development
projects to evaluate the dynamic of project performance according to cost and
schedule overrun. Karim and Marosszeky (1999) discussed the potential use of key
performance indicators (KPI's), as well as results obtained during the trial application
of these KPI's by alimited number of firms as a case study and during interviews with
senior managers. Key performance indicators were developed for actual application

within the construction industry projects.

Brown and Adams (2000) presented a new approach to the measurement of the effect
of Building Project Management (BPM) on cost, time and quality performance
outputs using 15 cases derived from UK data and by developing a path model in
order to achieve that. Chan (2001) studied the cost time relationships in public sectors
in Maaysia. Time and cost data were collected from 51 public sector projects.
Regression analysis was used to identify the relations between time and cost
performance. Kuprenas (2003) studied over 270 completed municipal facilities, storm
water, sewer, and street projects within the city of Los Angeles as a case study in
order to assess the impact of the use of a project management based organizational
structure, project manager training, frequency of design meetings, and frequency of

design reports on design phase cost performance.

lyer and Jha (2005) studied that the factors affecting cost performance by considering
a questionnaire survey approach. Love et a (2005) examined project time-cost
performance relationships by using project scope factors for 161 construction projects
that were completed in various Australian States and using multiple regression
technique of weighted lest squares. Ugwu and Haupt (2007) studied the key
performance indicators and proposed an analytical decision model and a structured
methodology for sustainability appraisal in infrastructure projects in a developing
country like South Africa The research was conducted using a combination of
structured interviews with industry professionas, case study project data, existing

government guidelines on environmental impact assessments and sustainable
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construction environment, literature on sustainability research, and questionnaire-
based survey for indicator validation. It is used the ‘weighted sum model’ technique
in multi-criteria decision analysis (MCDA) and the ‘additive utility model’ in
analytical hierarchical process (AHP) for multi- criteria decision.

Dissanayaka and Kumaraswamy (1999) developed a comprehensive model to
incorporate all significant procurement sub-systems variables with non procurement
variables based on time and cost performance. The multiple regression technique was
applied to analyze the data from 32 Hong-Kong building projects and the results were
compared with reality. Lehtonen (2001) proposed new framework for measuring
construction logistics. Two-dimensional model are grouped by the use of measures
and by the focus of measures. The first dimension (use of measures) contains two
kinds of measures. One of them is called improvement measures and the other kind is
called monitoring measures. The second dimension of the framework is the focus of

measures. It clarifies at which organizational level measures can be used.

Samson and Lema (2002) proposed performance measurement system as a model
based on literature review. The system comprises of construction business perspective
including innovation and learning, processes, project, stakeholders, and financial
perspective. It was proposed a questionnaire including set of indicators affecting
project performance. Cheung et a (2004) obtained framework software to monitor
and measure project performance based on project performance measurement system
(PPMS). Project performance factors were identified as a questionnaire for inclusion
in the PPMS. The monitoring process is automated through the use of the World Wide
Web and database technology. Data collection and dissemination are similarly
automated. The system contains four stages which are data entry, database, reporting
and action. This system has eight indicators to measure performance which are
people, cost, time, quality, safety and health, environment, client Satisfaction, and
communication. Navon (2005) presented automated project performance control
system (APPC) for measurement of the project performance indicators (PPl). The
approach used for automated PPl measurement is that the values of some indirect
parameters are measured automatically and converted into the sought value of the PPI
by specia agorithms.
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3.3 Methodology for This Research

This research discusses the factors affecting performance within construction
organizations in Gaza strip. The basic methodology which is considered to achieve

the objectives of this research is as the following issues:

3.3.1 Concerning objective one: (To identify the factors affecting the
performance of construction projects):

Literature review about performance was reviewed (Okuwoga, 1998; Dissanayaka
and Kumaraswamy, 1999; Reichelt and Lynies, 1999; Karim and Marosszeky, 1999;
Brown and Adams, 2000; DETR (KPI Report), 2000; Lehtonen, 2001; Chan, 2001,
Samson and Lema, 2002; Kuprenas, 2003; Cheung, 2004; lyer and Jha, 2005; Navon,
2005; Love et a, 2005; Ugwa and Haupt, 2007) to identify the factors affecting the
performance of construction projects. In addition, there are other local factors that
have been added as recommended by local experts such as escalation of material
prices, differentiation of coin prices, average delay because of closures and material
shortage, neighbors and site condition problems, belonging to work and location of

project.

63 factors affecting performance of construction projects are selected. These factors
are grouped into 10 groups based on literature review. These groups can give a
comprehensive summary of the main key performance indicators. The factors, which
are considered in the questionnaire, are summarized and collected according to
previous studies and other factors are added as recommended by local experts as
shownin Table 3.1.

3.3.2 Concerning objective two (To determine owners, consultants and
contractors perceptions of the relative importance of the key performance
indicatorsin Gaza Strip construction projects):

A structured questionnaire survey approach is considered to study the impact of
various attributes and factors affecting performance. In addition, the questionnaire can
assist to study the attitude of owners, consultants and contractors towards the factors

that affect on performance in the construction industry.
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The relative importance index method (RII) is used here to determine owners,
consultants and contractors perceptions of the relative importance of the key
performance indicators in Gaza Strip construction projects. The relative importance
index is computed as (Cheung et al, 2004; Iyer and Jha, 2005; Ugwu and Haupt,
2007):

Ril =

Where:

= W istheweight given to each factor by the respondents and rangesfrom 1to 5
= A =thehighest weight =5
= N =thetotal number of respondents

3.3.3 Concerning objective three (To identify the most significant key
performance indicators of construction projectsin the Gaza strip):

The relative importance index method (RII) is also used to determine the most
significant key performance indicators of construction projects in the Gaza strip . The
relative importance index is computed as shown previously (Cheung et a, 2004; lyer
and Jha, 2005; Ugwu and Haupt, 2007).

334 Concerning objective four (To evaluate the degree of
agreement/disagreement between owners, contractors and consultants regarding
theranking of key performanceindicators):

The degree of agreement between parties regarding the ranking of factors are
determined according to Kendall's Coefficient of Concordance. The degree of
agreement can be determined as the following equation (Moore et al, 2003; Frimpong
et al, 2003):

12U -3m?n(n-1)°
W = 2
m°n(n-1)
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Where:

Moreover:
e n=number of factors;
e m = number of groups;

e j=thefactors1,2,...,n.

3.3.5 Concerning objective five (To test the hypothesis to verify the association
between the ranking of owner, contractor and consultant parties regarding key
performanceindicators):

To test the hypothesis that there is no significant difference of opinion between the
three parties regarding project performance factors, Kendall's Coefficient of
Concordance is also used according to two hypothesizes. These hypothesizes are
(Mooreet a, 2003; Frimpong et a, 2003):

e Null Hypothesis: HO : There is insignificant degree of agreement among the

owners, contractors and consultants.

e Alternative Hypothesis: H1 : There is significant degree of agreement among the

owners, contractors and consultants.

3.3.6 Concerning objective six (To formulate recommendations to improve
performance of construction projectsin the Gaza Strip):

The practices concerning with the KPIs such as time, cost, project owner satisfaction
and the safety checklists are analyzed in order to know the main practical problems of
projects performance in Gaza Strip and then to formulate recommendations to
improve performance of construction projects in the Gaza Strip.
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3.4 Pilot Study

3.4.1 Pilot study results

Pilot study of the questionnaire is achieved by a scouting sample, which consisted of

30 questionnaires. These questionnaires were distributed to expert engineers such as

projects managers, site engineers/office engineers and organizations managers. They

have a strong practical experience in construction industries field. Their sufficient

experiences are a suitable indication for pilot study. The following items are summary

of the main results obtained from pilot study:

1.
2.

Questionnaire should be started with a cover page

The first part of questionnaire should be general information about the
organization.

Owner category should be added as a respondent of questionnaire

Typical of project organization should be modified according to actual and
practical projects constructed in the Gaza strip such as building, roads and

transportation, and water and sewage projects

5. Some factors and sentences should be modified or represented with more details

6. Some factors were repeated more than one time with the same meaning. So, it

10.

11.

12.

13.

14.

should be to eliminate these repeated factors

Some factors and sentences should be modified in order to give more clear
meaning and understanding

Some local factors should be added as recommended by local experts which affect
the performance of construction projects in the Gaza Strip

There are some parts of questionnaire required to be regulated well

Some factors should be rearranged in order to give more suitable and consistent
meaning

There are some questions which are not practical or realistic with respect to
situations of construction projects in the Gaza Strip. Such these questions should
be removed or modified to realistic and practical situations of Gaza Strip

Some of factors related to consultant should be added

The practices concerning with owner satisfaction factors —part three of
guestionnaire- are required to be represented with more clear meaning

Some choices should be added in part three of questionnaire in order to achieve

more accurate and suitable choice of respondents
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342 Validity test

This section presents test of validity of questionnaire according to the pilot study.
Validity refers to the degree to which an instrument measures what it is supposed to
measure (Pilot and Hungler,1985). Validity has a number of different aspects and
assessment approaches. Statistical validity is used to evauate instrument validity,
which include criterion-related validity and construct validity.

To insure the validity of the questionnaire, two statistical tests should be applied. The
first test is Criterion-related validity test (Spearman test) which measure the
correlation coefficient between each paragraph in one field and the whole field. The
second test is structure validity test (Spearman test) that used to test the validity of the
guestionnaire structure by testing the validity of each field and the validity of the
whole questionnaire. It measures the correlation coefficient between one filed and all

the fields of the questionnaire that have the same level of similar scale.

3.4.2.1 Criterion-related validity test

To test criterion-related validity test, the correlation coefficient for each item of the
group factors and the total of the field is achieved. The p-values (Sig.) are less than
0.01 for all results, so the correlation coefficients of each field are significant at o =
0.01, so it can be said that the paragraphs of each field are consistent and valid to
measure what it was set for. The results of criterion-related validity test can be
obtained with more details and tables through appendix.

3.4.2.2 Structurevalidity test

It is assessed the fields structure validity by calculating the correlation coefficients of
each field of the questionnaire and the whole of questionnaire.

Table (3.2) Correlation coefficient of each field and the whole of questionnaire

. Spearman Correlation P-Value

No. Field Coefficient (Sig)
1. | Cost factors 0.842 0.000**
2. | Timefactors 0.805 0.000**
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3. | Quality factors 0.713 0.000**
4. | Productivity factors 0.773 0.000**
5. | Client Satisfaction factors 0.684 0.000**
6. | Regular and community satisfaction factors 0.771 0.000**
7. | Peoplefactors 0.797 0.000**
8. | Health and Safety factors 0.784 0.000**
9. | Innovation and learning factors 0.727 0.000**
10. | Environment factors 0.609 0.000**

** Correlation is significant at the (.01 level

Table 3.2 clarifies the correlation coefficient for each filed and the whole
guestionnaire. The p-values (Sig.) are less than 0.01, so the correlation coefficients of
all the fields are significant at o = 0.01, so it can be said that the fields are valid to

measured what it was set for to achieve the main aim of the study .
3.4.3 Reliability statistics

This section presents test of reliability of questionnaire according to the pilot study.
The reliability of an instrument is the degree of consistency which measures the
attribute; it is supposed to be measuring (Polit & Hunger,1985). The less variation an
instrument produces in repeated measurements of an attribute, the higher its
reliability. Reliability can be equated with the stability, consistency, or dependability
of a measuring tool. The test is repeated to the same sample of people on two
occasions and then compares the scores obtained by computing a reliability
coefficient (Polit & Hunger, 1985).

Chronbach's coefficient alpha (George and Mallery, 2003) is designed as a measure of
internal consistency, that is, do al items within the instrument measure the same
thing? Chronbach’s alphais used here to measure the reliability of the questionnaire
between each field. The normal range of Chronbach’s coefficient alpha val ue between
0.0 and + 1.0. The closer the Alpha is to 1, the greater the internal consistency of
items in the instrument being assumed. The formula that determines apha is fairly
simple and makes use of the items (variables), k, in the scale and the average of the
inter-item correlations, r:
o kr
1+(k=1)r
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As the number of items (variables) in the scale (k) increases the value & becomes
large. Also, if the intercorrelation between items is large, the corresponding & will

also be large.

Since the apha vaue is inflated by a large number of variables then there is no set
interpretation as to what is an acceptable alphavalue. A rule of thumb that appliesto

must situationsis;

09<a<10 Excellent
08<a<09 Good
0.7<a<0.8 Acceptable
0.6<a<0.7 Questionable
05<a<0.6 Poor
00<a<05 Unacceptable

The Chronbach’s coefficient alpha was calculated for each field of the questionnaire.
The most identical values of alpha indicate that the mean and variances in the original
scales do not differ much, and thus standardization does not make a great difference
in alpha.

Table 3.3 shows the values of Chronbach's Alpha for each filed of the questionnaire
and the entire questionnaire. For the fields, values of Chronbach's Alpha were in the
range from 0.707 and 0.879. This range is considered high; the result ensures the
reliability of each field of the questionnaire. Chronbach's Alpha equals 0.962 for the
entire questionnaire which indicates an excellent reliability of the entire questionnaire.
Thereby, it can be said that it is proved that the questionnaire is valid, reliable, and
ready for distribution for the population sample.

Table (3.3) Chronbach's Alphafor each filed of the questionnaire and all the
guestionnaire

No. Field Cronbach's Alpha
1 Cost factors 0.869

2. Time factors 0.834

3. Quality factors 0.815
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4, Productivity factors 0.757
5. Client Satisfaction factors 0.707
6. Regular and community satisfaction factors 0.840
7. People factors 0.879
8. Health and Safety factors 0.829
9. Innovation and learning factors 0.870
10. | Environment factors 0.849

Total 0.962

3.5 Questionnaire Distribution

The target groups in this study are owners, contractors and consultants. According to
the Paestinian Contractors Union in Gaza strip, there are 120 contractor
organizations. According to the Engineers Association in Gaza strip, there are 41
consultant offices. Number of owners is determined as 25 owners in Gaza strip. Kish
(1965) showed that the sample size can be calculated as following equation for 94%
confidence level (Assaf et a 2001, Israel 2003, Moore et a, 2003):

n=n"/ [1+(n'/N)]
Where:
= N =total number of population
= n=sample size from finite population
= n' = sample size from infinite population = $/V?; where S is the variance of the
population elements and V is a standard error of sampling population. (Usualy S
=0.5and V =0.06)

So, for 120 contractor organizations:

= n=n"/[1+(n"/N)]

«  n'= $/V2=(0.5)%(0.06)* = 69.44

= N=120

=  n=69.44/ [1+(69.44 | 120)] = 46

This means that the questionnaire should be distributed to 46 contractor organizations
in order to achieve 94% confidence level
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S0, for 41 consultant offices:

= n=n/[1+(n"/N)]

»  n'= $/V2=(0.5)%(0.06)*= 69.44

= N=41

=  N=69.44/ [1+(69.44/ 41)] = 25

This means that the questionnaire should be distributed to 25 consultant offices in

order to achive 94% confidence level

For owners, the number is determined as not large as there are 25 owners. So it is not
required to determine sample size using previous Kish equation and it can be selected

al of 25 owners.

According to previous results of sample sizes, 120 questionnaires were distributed as
follows: 25 to owners, 35 to consultants and 60 to contractors. 88 questionnaires were
received (73%) as follows: 17 (70%) from owners, 25 (72%) from consultants and 46

(77%) from contractors as respondents. These percentages are shown in Figure 3.2.

Owners;

contractors 70% @ Owners
; T7%

m consultants

O contractors

consultants
0 712%

Fig. 3.2. Percentages of received questionnaires

These respondents are projects managers, site engineers and organizations managers,
as they have a practical experience in construction industries field. Their sufficient
experiences are a suitable indication to find out the perceptive of the relative
importance of project performance indicators of the owner, consultant and contractor

parties. Their experiences included many construction fields such as buildings, roads
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and transportations, and water and sewage projects. The following Table 3.4 shows

summary for frequency of job title of the respondents for each group.

Table (3.4) Frequency of Job title of the respondents

: Owner Consultant | Contractor
Job title of the respondent
Frequency Frequency | Frequency
Project Manager 3 5 13
Site Engineer 7 10 6
Organization Manager 2 7 23

3.6 Data M easur ement

In order to be able to select the appropriate method of analysis, the level of
measurement must be understood. For each type of measurement, there is/are an
appropriate method/s that can be applied and not others. In this research, ordinal
scales were used. Ordinal scale as shown in Table 3.5 isaranking or arating data that
normally uses integers in ascending or descending order. The numbers assigned to the
important (1,2,3,4,5) do not indicate that the interval between scales are equal, nor do
they indicate absolute quantities. They are merely numerical labels. Based on Likert
scale we have the following table 3.5 (Cheung et a, 2004; lyer and Jha, 2005; Ugwu
and Haupt, 2007):
Table (3.5) Ordinal scale used for data measurement

’ Very high High Medium Low Very low
em

important | important | important | important | important
Scale 5 4 3 2 1

The relative importance index method (RIl) is used here to determine owners,
consultants and contractors perceptions of the relative importance of the key
performance indicators in Gaza Strip construction projects. The relative importance
index is computed as (Cheung et al, 2004; Iyer and Jha, 2005; Ugwu and Haupt,
2007):
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Ril =

Where:

= W istheweight given to each factor by the respondents and ranges from 1to 5
= A =thehighest weight =5
= N =thetotal number of respondents
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RESULTSAND ANALYSIS

1. Typeof Organization:

CHA

PTER 4

4.1 Part One: General I nformation:

Table 4.1 shows the frequency and percent of each type of organization:

Table (4.1) Frequency and percent of each type of organisation

Type of Organization Frequency Percent %

Owner 17 19.32 %
Consultant 25 2841 %
Contractor 46 52.27 %
Total 88 100.00 %

target group:

2. Typical of projects of organization:

Table 4.2 shows the percent of organizations projects types according to each type of

Table (4.2) Percent of organizations projects types

Type of project Owner Consultant | Contractor
Buildings 34.9% (15) | 35.6%(21) | 41.3% (45)
Roads and transportation | 30.2% (13) 28.8% (17) 27.5% (30)
Water and sewage 30.2% (13) | 28.8% (17) 23.9% (26)
Others 4.7% (2) 6.8% (4) 7.3% (8)

4. Job title of therespondent:

each type of target group:

3. Company size :( number of employees):
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Average number of employeesin owners organizations is 50 employees
Average number of employeesin consultants' organizationsis 12 employees

Average number of employeesin contractors organizationsis 10 employees

Table 4.3 shows the frequency and percent of job title of the respondent according to




Table (4.3) Frequency and percent of job title of the respondent

Job title of the Owner Consultant Contractor
respondent Frequency | Percent% | Frequency | Percent% | Frequency | Percent%
Project 3 17.6 5 20.0 13 28.3
Manager

Site Engineer 7 41.2 10 40.0 6 13.0
Organization 2 118 7 28.0 23 50.0
Manager

Others 5 29.4 3 12.0 4 8.7
Total 17 100.0 25 100.0 46 100.0

5. Yearsof experience of the respondent:

Average number of experience years of the owners' respondentsis 14 Years

Average number of experience years of the consultants' respondentsis 13 Y ears

Average number of experience years of the contractors' respondentsis 16 Y ears

6. Number of projects executed in thelast five years:

Table 4.4 shows the frequency and percent of number of projects executed in the last

five years according to each type of target group:

Table (4.4) Frequency and percent of number of projects executed in the last five

years
Number of Owner Consultant Contractor
executed
orojects Frequency | Percent% | Frequency | Percent% | Frequency | Percent%
1to 10 2 11.8 7 28.0 25 54.3
11to 20 5 29.4 4 16.0 11 23.9
21t0 30 2 11.8 3 12.0 3 6.5
More than 30 8 47.1 11 44.0 7 15.2
Total 17 100.0 25 100.0 46 100.0

7. Value of projects executed in the last five years. (in million dollars)

Table 4.5 shows the frequency and percent of value of projects executed in the last

five years according to each type of target group:
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Table (4.5) Frequency and percent of value of projects executed in the last five years

Value of Owner Consultant Contractor
executed . . .
orojects Frequency | Percent» | Frequency | Percent% | Frequency | Percent%
1-lessthan2 M 2 11.8 4 16.0 19 41.3

2 —lessthan5 M 5 29.4 6 24.0 13 28.3
fﬂ‘ less than 10 4 235 6 24.0 6 13.0
More than or

equal 10M 6 35.3 9 36.0 8 17.4
Total 17 100.0 24 100.0 46 100.0

4.2 Part Two: Factors Affecting the Perfor mance of Construction

Projects

The results of this part of study provide an indication of the relative importance index

and rank of factors affecting the performance of construction projects in Gaza Strip.

The following Table 4.6 show summary of factors ranking according to each type of

target group.

Table (4.6) The relative importance index (RII) and rank of factors affecting the
performance of construction projects in Gaza Strip according to each category

Factors Owner Consultant Contractor
RII | Rank | RIl | Rank | RIl | Rank

(1) Cost factors
Market share of organization 0.600 54 0.709 39 0.726 39
Liquidity of organization 0.729 31 0.842 5 0.839 10
Cash flow of project 0.812 14 0.800 11 0.848 9
Profit rate of project 0.694 38 0.776 14 0.739 38
Overhead percentage of project 0.647 48 0.687 49 0.662 47
Project design cost 0.500 63 0.688 43 0.582 63
Material and equipment cost 0.812 14 0.776 14 0.813 16
Project labor cost 0.741 27 0.744 22 0.739 37
Project overtime cost 0.588 58 0.600 59 0.617 55
Motivation cost 0.600 54 0.584 61 0.609 58
Cost of rework 0.588 58 0.672 51 0.587 62
Cost of variation orders 0.565 62 0.688 43 0.662 46
Waste rate of materials 0.650 46 0.624 57 0.639 51
Regular project budget update 0.638 50 0.742 24 0.743 35
Cost control system 0.725 33 0.728 28 0.765 32
Escalation of material prices 0.847 5 0.832 7 0.889 4
Differentiation of coins prices 0.788 18 0.808 9 0.874 5
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materials shortage

Conformance to specification

0.882

0.808

0.822

Eactors Owner Consultant Contractor
RI| Rank RIl | Rank RII Rank

Site preparation time 0.682 42 0.664 53 0.596 61
Planned time for project construction 0.753 26 0.760 18 0.765 30
Percentage of orders delivered late 0.694 40 0.768 17 0.774 29
Z;&”;S“eeded toimplementvariation | 706 | 35 | 0704 | 40 | 0693 | 43
Time needed to rectify defects 0.659 44 0.672 51 0.639 50
Average delay in claim approval 0.650 46 0.728 28 0.765 30
Average delay in payment fromowner | s ao4 | 49 | 0776 | 14 | 0839 | 11
to contractor
Availability of resources as planned
through project duration 0.871 3 0.858 2 0.904 3
Average delay because of closures and 0.941 1 0.896 1 0.943 1

‘

Availability of personals with high

) e . 0.859 4 0.848 3 0.865 6
experience and qualification
Quality of equipments and raw 0835 | 9 | 0840 6 | 081| 7
materials in project
Participation of managerial levelswith |y g5 | 14 | 0784 | 13 | 0800 | 21
decision making
Quality assessment system in 0706 | 35 | 0712 | 35 | 0743 | 34
organization
Quality training/meeting 0.659 45 0.728 28 0.674 a4

schedule

Information coordination between owner

Project complexity 0.729 31 0.712 35 0.761 33
Number of new projects/ year 0.600 54 0.688 43 0.630 53
Management-labor relationship 0.776 22 0.688 43 0.796 22
Absenteeism rate through project 0.776 20 0.688 43 0.743 36
Sequencing of work according to 0.800 17 0.816 3 0.804 20

Cost of compliance to regulators

and project parties 0.729 29 0.792 12 0.809 19
Leadership skillsfor project manager 0.835 7 0.848 3 0.904 2

Speed and reliability of service to owner 0.718 34 0.744 22 0.822 13
Number of disputes between owner and

project parties 0.753 24 0.728 28 0.720 40
Number of reworks 0.635 51 0.712 35 0.627 54

requirements 0.600 54 0.648 55 0.604 59
Number of non compliance to regulation 0.635 51 0.624 57 0.614 56
Quality and availability of regulator

documentation 0.647 49 0.736 25 0.653 48
Neighbors and site conditions problems 0.788 18 0.712 35 0.707 41




Owner Consultant Contractor

e RII | Rank | RIl |Rank | RII | Rank

Employee attitudes in project 0.682 41 0.728 28 0.795 23
Recruitment and competence 0753 | 24 | 0688 | 43 | 0809 | 17
development between employees

Employees motivation 0.765 23 0.696 42 0.791 24
Belonging to work 0.835 9 0.736 25 0.849 8

Application of Health and safety
factorsin organization

Eas ness to reach to the site (location 0.694 23 0.704 40 0.774 8
of project)

Reportable accidents rate in project 0.729 29 0.680 50 0.600 60
Assurance rate of project 0.671 43 0.632 56 0.635 52

0.700 37 0.728 28 0.787 25

Learning from own experience and
past history

Learning from best practice and
experience of others

Training the human resources in the
skills demanded by the project

0.847 5 0.752 20 0.818 15

0.824 12 0.760 18 0.822 12

0.835 7 0.720 34 0.787 26

Work group 0.776 20 0.736 25 0.787 27
Review of failures and solve them 0.824 12 0.752 20 0.809 17
Air quality 0.588 58 0.592 60 0.671 45
Noise level 0.565 61 0.512 63 0.613 57
Wastes around the site 0.635 51 0.584 61 0.649 49
Climate condition in the site 0.729 28 0.656 54 0.707 41

The most important factors agreed by the owners, consultants and contractors as the
main factors affecting the performance of construction projects in the Gaza Strip
were: escalation of material prices, availability of resources as planned through
project duration; average delay because of closures and materias shortage;
availability of personals with high experience and qualification; quality of equipments
and raw materials in project; and leadership skills for project manager. This can be
explained and shown by Table 4.7.



Table (4.7) the following factors are among the top significant factors affecting the
performance of construction projectsin Gaza Strip for al parties

Eactors Owner Consultant | Contractor
RII |Rank| RIlI |Rank| RIl | Rank

Escalation of material prices 0847 5 (0832 7 (088 4
sz_al lability pf resources as planned through 08711 3 losss! 2 logoal 3
project duration
Avera}ge delay because of closures and 0941 1 losss! 1 |ooa3| 1
materials shortage
Availability of personals with high 0859| 4 |o0s48| 3 |0865| 6
experience and qualification
I(OgrlCJ)TJ el(t:%/ of equipments and raw materialsin 0835 9 |o0s40! 6 |ossll 7
Leadership skills for project manager 083%| 7 [0848| 3 |0904| 2

According to owners, consultants and contractors; it was obtained that the average
delay because of closures and materials shortage was the most important performance
factor as it has the first rank among all factors with relative index (RII) = 0.941 for
owners, 0.896 for consultants and 0.943 for contractors. This agreement between all
target groups is traced to the difficult political situation from which Gaza strip suffers.
Construction projects in Gaza strip is suffering from a number of problems because of
closures and materials shortage. These problems can be considered as an obstacle for
time performance of projects. All owners, consultants and contractors feel with such
this sensitive problem in their projects. In 2006 there were many projects in Gaza
Strip which finished with poor time performance because of many reasons such as
non-availability of materials and continuous closures (UNRWA, 2006). Construction
projects in Gaza Strip suffered from difficult political and economical situation which
lead to poor performance of projects (World Bank, 2004).

Availability of resources as planned through project duration has been ranked by the
owners respondents in the third position with RII equal 0.871. It has been ranked by
the consultants respondents in the second position with RIl equal 0.858 and has been
ranked by the contractors respondents in the third position with RIl equal 0.904. This
factor can be considered as an important for three parties and it has a similar rank for
all parties as it affects directly on project performance such as time. Availability of
resources is related to closures. If resources are not available as planned through

project duration, the project will suffers from problem of time and cost performance.
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This result isin line with lyer and Jha (2005) as availability of resources as planned
through project duration is an important factor for owners and contractors in Indian
construction projects. This is because resource availability as planned schedule can
improve time performance of projects.

Availability of personals with high experience and qualification has been ranked by
the owners respondents in the fourth position with RII equal 0.859. It has been ranked
by the consultants respondents in the third position with RIl equal 0.848 and has been
ranked by the contractors respondents in the sixth position with RII equal 0.865. This
factor is more important for consultants than for others. Availability of personalswith
high experience and qualification lead to better performance of quality, time, cost,
productivity and safety of projects. In the Gaza Strip, projects are awarded to the
lowest bidder. Some of the lowest bidders may lack management skills and less
attention is paid to contractor's plan, cost control, overall site management and
resource allocation. Samson and Lema (2002), Cheung et a (2004) and lyer and Jha
(2005) are in agreement with our result as this factor is very important because it

affects strongly on quality performance of construction projects.

Leadership skills for project manager has been ranked by the owners respondents in
the seventh position with RIl equal 0.835. It has been ranked by the consultants
respondents in the third position with RIl equal 0.848 and has been ranked by the
contractors respondents in the second position with RIl equal 0.904. This factor is
considered as more important for contractors than for others. This is mainly because
that if project manager has strong leadership skills, then the project performance can
be monitored, controlled and managed with high quality. This result is in line with
lyer and Jha (2005) as this factor is more important for contractors than for owners
because skills and quality of leadership affects strongly and directly on contractors

performance through project.

Escalation of material prices has been ranked by the owners respondents in the fifth
position with RIl equal 0.847. It has been ranked by the consultants respondents in the
seventh position with RIl equal 0.832 and has been ranked by the contractors
respondents in the fourth position with RIl equal 0.889. This factor is considered as
more important for contractors than for others because escalation of material prices
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affects the cost performance of contractors. It should be mentioned that there were
many projects in the Gaza Strip finished with poor cost performance because of
escalation of material prices. This is because of boarders closures and construction
materials shortage (UNRWA, 2006).

Quality of equipments and raw materias in project has been ranked by the owners
respondents in the ninth position with RIl equal 0.835. It has been ranked by the
consultants respondents in the sixth position with RIl equal 0.840 and has been ranked
by the contractors respondents in the seventh position with RIl equal 0.861. It is not
surprising to obtain that this factor is more important for consultants than for others
because that quality control is one of the most important duties for the consultant in
the site of construction project. This will lead to owner satisfaction and
implementation of project according to specifications. In Gaza Strip, most of available
materials are with little variation in quality and produced by a limited number of
producers. Cheung et al (2004) and lyer and Jha (2005) are in agreement with our
result as this factor affects the project performance and the degree of owners
satisfaction.

However, there are some factors which can be considered as more important for one
party than for others as shown in the Table 4.6. This is because contractors are
interested with operational and manageria factors such as productivity and material
availability. Unlike contractors, however, the owners and consultants considered the

client and technical factors to be more important than operationa ones.

Table 4.8 shows summary of factors ranking according to al categories:

Table (4.8) The relative importance index (RII) and rank of factors affecting the
performance of construction projects in Gaza Strip according to all categories

All Response

Factors RI| Rank
Average delay because of closures and materials shortage 0.930 1
Availability of resources as planned through project duration 0.885 2
Leadership skills for project manager 0.875 3
Escalation of materia prices 0.864 4
Availability of personals with high experience and qualification 0.859 5
Quality of equipments and raw materialsin project 0.850 6
Differentiation of coins prices 0.839 7
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All Response

Factors RII Rank
Conformance to specification 0.830 8
Cash flow of project 0.827 9
Liquidity of organization 0.818 10
Average delay in payment from owner to contractor 0.818 11
Belonging to work 0.814 12
Sequencing of work according to schedule 0.807 13
Learning from own experience and past history 0.805 14
Learning from best practice and experience of others 0.805 15
Material and equipment cost 0.802 16
Participation of managerial levels with decision making 0.798 17
Review of failures and solve them 0.795 18
Information coordination between owner and project parties 0.789 19
Speed and reliability of serviceto owner 0.780 20
Training the human resources in the skills demanded by the project | 0.777 21
Work group 0.770 22
Recruitment and competence development between employees 0.763 23
Planned time for project construction 0.761 24
M anagement-labor relationship 0.761 24
Employees motivation 0.759 26
Percentage of orders delivered late 0.757 27
Application of Health and safety factorsin organization 0.754 28
Employee attitudes in project 0.753 29
Cost control system 0.747 30
Profit rate of project 0.741 31
Project complexity 0.741 31
Project labor cost 0.741 33
Easiness to reach to the site (location of project) 0.739 34
Absenteei sm rate through project 0.734 35
Average delay in claim approval 0.733 36
Number of disputes between owner and project parties 0.729 37
Quality assessment system in organization 0.727 38
Neighbors and site conditions problems 0.724 39
Regular project budget update 0.723 40
Time needed to implement variation orders 0.699 41
Climate condition in the site 0.697 42
Market share of organization 0.696 43
Quality training/meeting 0.686 44
Quality and availability of regulator documentation 0.676 45
Overhead percentage of project 0.666 46
Number of reworks 0.653 47
Time needed to rectify defects 0.652 48
Cost of variation orders 0.651 49
Reportable accidents rate in project 0.648 50
Number of new projects/ year 0.641 51
Assurance rate of project 0.641 52

55




All Response

Factors RII Rank
Waste rate of materials 0.637 53
Air quality 0.632 54
Site preparation time 0.632 55
Wastes around the site 0.628 56
Number of non compliance to regulation 0.621 57
Cost of compliance to regulators requirements 0.616 58
Cost of rework 0.611 59
Project overtime cost 0.607 60
Motivation cost 0.600 61
Project design cost 0.598 62
Noise level 0.575 63

The following table 4.9 shows the top ten significant factors affecting the

performance of construction projects in Gaza Strip.

Table (4.9) the following factors are among the top ten significant factors affecting
the performance of construction projects in Gaza Strip according to all categories

All Response

Factors RII Rank
Average delay because of closures and materials shortage 0.930 1
Availability of resources as planned through project duration 0.885 2
Leadership skills for project manager 0.875 3
Escalation of material prices 0.864 4
Availability of personals with high experience and qualification 0.859 5
Quality of equipments and raw materiasin project 0.850 6
Differentiation of coins prices 0.839 7
Conformance to specification 0.830 8
Cash flow of project 0.827 9
Liquidity of organization 0.818 10

According to all response, average delay because of closures and materials shortage
was the most important performance factor as it has the first rank among al factors
with RIl = 0.930. This importance is traced to the difficult political situation from
which Gaza strip suffers. Construction projects in Gaza strip is suffering from
complex problems because of closures and materials shortage. These problems can be
considered as an obstacle for time performance of projects. All owners, consultants
and contractors feel with such this sensitive problem in their projects. In 2006 there
were many projects in Gaza Strip which finished with poor time performance because

of many reasons such as non-availability of materials and continuous closures
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(UNRWA, 2006). Construction projects in Gaza Strip suffered from difficult political
and economical situation which lead to poor performance of projects (World Bank,
2004).

Availability of resources as planned through project duration has been ranked by all
response in the second position with RII equal 0.885. This factor is considered as an
important for al parties as it affects directly on project performance such as time. If
resources are not available as planned through project duration, the project will
suffers from problem of time and cost performance. This result is in line with lyer
and Jha (2005) as availability of resources as planned through project duration is an
important factor for al response in Indian construction projects. This is because

resource availability as planned schedule can improve time performance of projects.

Leadership skills for project manager has been ranked by all response in the third
position with RIl equal 0.875. If project manager has strong leadership skills, the
project performance can be monitored, controlled and managed with high quality.
This result is in line with lyer and Jha (2005) as skills and quality of leadership

affects strongly and directly on performance of construction project.

Escalation of material prices has been ranked by all response in the fourth position
with RIl equal 0.864. Escaation of materia prices affects the cost performance of
project. It was mentioned that there were many projects in the Gaza Strip finished

with poor cost performance because of escalation of material prices (UNRWA, 2006).

Availability of personals with high experience and qualification has been ranked by
all response in the fifth position with RIl equal 0.859. Availability of personals with
high experience and qualification lead to better performance of quality, time, cost,
productivity and safety of projects. In Gaza Strip, projects are awarded to the lowest
bidder. Some of the lowest bidders may lack management skills and less attention is
paid to contractor's plan, cost control, overal site management and resource
allocation. Samson and Lema (2002), Cheung et a (2004) and lyer and Jha (2005)
are in agreement with our result as this factor is very important because it affects

strongly on quality performance of construction projects.
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Quality of equipments and raw materials in project has been ranked by all responsein
the sixth position with RIl equal 0.850. Quality control is one of the most important
duties for the consultant in the site of construction project. This will lead to owner
satisfaction and implementation of project according to specifications. In Gaza Strip,
most of available materials are with little variation in quality and produced by a
limited number of producers. Cheung et a (2004) and lyer and Jha (2005) are in
agreement with our result as this factor affects the project performance and the degree

of owners satisfaction.

Differentiation of coins prices has been ranked by all response in the seventh position
with RIl equal 0.839. This factor affects the liquidity, project budget and cost
performance. Construction projects in Gaza Strip suffered from differentiation of
coins prices because of difficult political and economica situation (World Bank,
2004).

Conformance to specification has been ranked by all response in the eighth position
with RIl equal 0.830. This factor is an important for owner's satisfaction. The owner
usually seeks to implement project according to specification. lyer and Jha (2005) are
in agreement with our result as this factor is significant for owners because this factor

isstrongly related to client satisfaction.

Cash flow of project has also been ranked by all response in the ninth position with
RIl equal 0.827. This is mainly because cash flow affects the project budget and
project cost performance. This result is in agreement with Samson and Lema (2002)
because cash flow can give an important evaluation for the cost performance at any

stage of project.

Liquidity of organization has been ranked by all response in the tenth position with
RIl equal 0.818. Cost performance of any project depends mainly on liquidity of
organization. This result is in line with Samson and Lema (2002) as liquidity of

organization is very important for evaluation of project budget and cost performance.
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Performance Categories

Table 4.10 shows the ten categories which affect the performance of construction
projects.

Cost group has been ranked by the owners respondents in the eighth position with RII
equal 0.679. It has been ranked by the consultants respondents in the fifth position
with RIl equal 0.724 and has been ranked by the contractors respondents in the
seventh position with RII equal 0.726. This group is more important for consultant
than for others because liquidity of organization and project design cost affect the
project cost performance and this is related to owner satisfaction. Cheung et a (2004)
are in line with our result as cost group affects strongly the performance of
construction projects and it can be one of the most important indicators to measure
performance. lyer and Jha (2005) are in agreement with our result as cost is

considered as an important criteriafor judgment of construction projects performance.

Table (4.10) the relative importance index (RII) and rank of major groups affecting
the performance of construction projects in Gaza Strip

Groups Owner Consultant Contractor
RII Rank RII Rank RII Rank

Cost 0.679 8 0.724 5 0.726 7
Time 0.753 4 0.757 3 0.769 5
Quality 0.792 2 0.787 1 0.794 3
Productivity 0.736 5 0.718 6 0.747 6
Client Satisfaction 0.734 6 0.765 2 0.779 4
Regular and communit
ﬁeig SFaction Y1 0.668 9 0.680 9 0.646 10
People 0.759 3 0.712 7 0.812 1
Health and Safety 0.698 7 0.686 8 0.699 8
Innovation and learning | 0.821 1 0.744 4 0.804 2
Environment 0.629 10 0.586 10 0.660 9

Time group has been ranked by the owners respondents in the fourth position with RII
equal 0.753. It has been ranked by the consultants respondents in the third position
with RIl equal 0.757 and has been ranked by the contractors respondents in the fifth
position with RIl equal 0.769. This group is aso more important for consultant than
for others because the consultant is concerned with planned time for project
completion. Samson and Lema (2002) remarked that time performance is affected by
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schedule stability of construction projects. Cheung et a (2004) remarked that time
group affects strongly the performance of construction projects and it can be one of

the most important indicators to measure performance.

Quality group has been ranked by the owners respondents in the second position with
RIl equal 0.792. It has been ranked by the consultants respondents in the first position
with RIl equal 0.787 and has been ranked by the contractors respondents in the third
position with RIl equal 0.794. This group is the most important one for consultants
because consultants are interested with clients and technical factors. Consultants
observed that quality of equipments and raw materials in project and availability of
personals with high qualification affect strongly the quality performance of project.
Samson and Lema (2002) remarked that number of disputes and rework tasks through
project affects the quality performance. Cheung et a (2004) remarked that quality
group affects moderately on the performance of construction projects. lyer and Jha
(2005) observed that quality performance affects the cost performance of construction

projects.

Productivity group has been ranked by the owners respondents in the fifth position
with RIl equal 0.736. It has been ranked by the consultants respondents in the sixth
position with RIl equal 0.718 and has been ranked by the contractors respondents in
the sixth position with RII equal 0.747. It is obtained that this factor has a similar
importance for three parties as productivity affects the cost, time and quality
performance of projects. Samson and Lema (2002) remarked that productivity is an
important indicator affecting the performance of construction projects.

Client satisfaction group has been ranked by the owners respondents in the sixth
position with RIl equal 0.734. It has been ranked by the consultants respondents in the
second position with RIl equal 0.765 and has been ranked by the contractors
respondents in the fourth position with RIl equal 0.779. It is interesting to observe that
client satisfaction group is more important for consultants than for contractors
because consultants are usually interested with client factors. This is mainly due to
financing issues and owner interference which are considered very important by
consultants. Samson and Lema (2002); lyer and Jha (2005) obtained that client
satisfaction is affected by information coordination between owner and project
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parties. Cheung et a (2004) remarked that client satisfaction group affects

moderately the performance of construction projects

Regular and community satisfaction group has been ranked by the owners
respondents in the ninth position with RIl equal 0.668. It has been ranked by the
consultants respondents in the ninth position with RIl equal 0.680 and has been
ranked by the contractors respondents in the tenth position with RIl equal 0.646. This
group is not important for three parties because it rarely affect the project
performance because of political situation in the Gaza Strip. Samson and Lema (2002)
obtained that regular and community satisfaction group is one of set of projects
performance indicators.

People group has been ranked by the owners respondents in the third position with RI|
equal 0.759. It has been ranked by the consultants respondents in the seventh position
with RIl equal 0.712 and has been ranked by the contractors respondents in the first
position with RIl equal 0.812. It is not surprising to observe that people group is the
most important one for contractors because contractors remarked competence
development between employees and belonging to work affect strongly on
productivity, cost and time performance of contractors. lyer and Jha (2005) obtained
that people group affects the projects performance by participants attitudes,

commitment to the project, employees motivation and competence devel opment.

Health and safety group has been ranked by the owners respondents in the seventh
position with RIl equal 0.698. It has been ranked by the consultants respondents in the
eighth position with RIl equal 0.686 and has been ranked by the contractors
respondents in the eighth position with RII equal 0.699. It is obtained that this group is
not important for three parties because safety is rarely considered or applied through
implementation stage of construction projects in the Gaza Strip. Cheung et al (2004)
and Ugwu and Haupt (2007) observed that health and safety group affects strongly the
performance of construction projects. This might be due to different location, culture

and management style.

Innovation and learning group has been ranked by the owners respondents in the first
position with RII equal 0.821. It has been ranked by the consultants respondents in the
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fourth position with RIl equal 0.744 and has been ranked by the contractors
respondents in the second position with RIl equal 0.804. This group is the most
important one for owners because owners remarked learning from experience and
training the human resources with skills demanded by the project affect strongly the
project performance. Samson and Lema (2002) and lyer and Jha (2005) obtained that
innovation and learning group affects the construction project performance by human

trainings and experiences.

Environment group has been ranked by the owners respondents in the tenth position
with RII equal 0.629. It has been ranked by the consultants respondents in the tenth
position with RII equal 0.586 and has been ranked by the contractors respondents in
the ninth position with RIl equal 0.660. It is obtained that this group is not important
for three parties because environmental factors such as air quality and noise level do
not affect practicaly on the performance of projects in the Gaza Strip. Cheung et a
(2004) remarked that environment group affects strongly the performance of
construction projects. lyer and Jha (2005) and Ugwu and Haupt (2007) observed that
environment group affects moderately the performance of construction projects. This

might be because of different location and environmental condition.

Thefollowing is abrief discussion of the ranking of factors for each group:

4.2.1 Group one: Cost factors:

The relative importance index (RII) and rank of cost factors are summarized in Table
4.11:

Table (4.11) RII and rank of cost factors

Eactors Owner Consultant Contractor
RIIl | Rank | RIl | Rank | RIl | Rank

(1) Cost factors
Market share of organization 0.600 12 0.709 10 0.726 10
Liquidity of organization 0.729 6 0.842 1 0.839 4
Cash flow of project 0.812 2 0.800 4 0.848 3
Profit rate of project 0.694 8 0.776 5 0.739 9
Overhead percentage of project 0.647 10 0.687 13 0.662 12
Project design cost 0.500 17 0.688 11 0.582 17
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Eactors Owner Consultant Contractor
RII Rank RII Rank RII Rank

Material and equipment cost 0.812 2 0.776 5 0.813 5
Project labor cost 0.741 5 0.744 7 0.739 8
Project overtime cost 0.588 14 0.600 16 0.617 14
Motivation cost 0.600 12 0.584 17 0.609 15
Cost of rework 0.588 14 0.672 14 0.587 16
Cost of variation orders 0.565 16 0.688 11 0.662 11
Waste rate of materials 0.650 9 0.624 15 0.639 13
Regular project budget update 0.638 11 0.742 8 0.743 7
Cost control system 0.725 7 0.728 9 0.765 6
Escalation of material prices 0.847 1 0.832 2 0.889 1
Differentiation of coins prices 0.788 4 0.808 3 0.874 2

Oownersview:

As expected, escalation of material prices has been ranked by the owners respondents
in the first position with RIl equal 0.847. It is worth noticing that this factor is the
most important one for owners because continuous closures in the Gaza Strip lead to
rapid shortage of construction materials and escalation of construction material prices.
This escalation of material prices affect the liquidity of owners projects and cost
performance of their projects. It should be mentioned that construction projects in
Gaza Strip suffered from difficult political and economica situation which lead to
poor performance of projects (World Bank, 2004). In 2006 there were many projects
in Gaza Strip finished with poor performance because of many reasons such as non-
availability of materials and continuous closures (UNRWA, 2006).

Material and equipment cost has been ranked by the owners respondents in the second
position with RIl equal 0.812. This factor affects the owner's liquidity and project cost
performance. This result is in line with Okuwoga (1998) as material and equipment
cost in Nigeria construction projects is practically significant for owners because of
poor cost control. However, the result of lyer and Jha (2005) and Ugwu and Haupt
(2007) are not in agreement with our result as this factor is not important to owners
because cost of materials and equipments rarely affect the cost performance of
construction projects. This might be due to different location, economical and

political situation.
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Cash flow of project has also been ranked by the owners respondents in the second
position with RIl equal 0.812. This mainly because cash flow affects the project
budget and project cost performance. This result is in agreement with Samson and
Lema (2002) because cash flow can give an important evauation for the cost

performance at any stage of project.

Differentiation of coins prices has been ranked by the owners respondents in the
fourth position with RIl equal 0.788. This factor affects the owners' liquidity, project
budget and cost performance. Construction projects in Gaza Strip suffered from
differentiation of coins prices because of difficult political and economical situation
(World Bank, 2004).

Project labor cost has been ranked by the owners respondents in the fifth position with
RII equal 0.741. This factor affects the cost performance of project because labor cost
is one of the main components of project cost. The result of Ugwu and Haupt (2007)
is not in line with our result because cost of labors in South Africa rarely affect the
project budget and cost performance. This can be attributed to different location,

regulations and laws.

Consultants view:

Liquidity of organization has been ranked by the consultants respondents in the first
position with RIl equal 0.842. Consultants considered this factor as the most
important one because cost performance of any project depends mainly on liquidity of
organization. This result is in line with Samson and Lema (2002) as liquidity of
organization is very important for evaluation of project budget and cost performance.
However, Ugwu and Haupt (2007) are not in agreement with our result as this factor
is moderately important for consultants. This is mainly due to different economical

and political situation.

Escalation of material prices has been ranked by the consultants respondents in the
second position RII equal 0.832. Continuous closures in the Gaza Strip lead to rapid
shortage of construction materials and escalation of construction material prices. This
escalation of materia prices affect the cost performance of projects which isrelated to
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client's representative. There were many projects in Gaza Strip suffered from
escalation of material prices because of boarders closures and difficult availability of
materials (UNRWA, 2006)

Differentiation of coins prices has been ranked by the consultants respondents in the
third position with RIl equal 0.808. This factor is related to clients' representative
factors such as owners' liquidity and project budget. Construction projects in Gaza
Strip suffered from differentiation of coins prices because of difficult political and
economical situation (World Bank, 2004).

Cash flow of project has been ranked by the consultants respondents in the fourth
position with RIl equal 0.800. Cash flow can give an important evaluation for the cost
performance at any stage of project. This result is in agreement with Samson and
Lema (2002) as cash flow is a significant factor for cost performance evaluation.

Profit rate of project has been ranked by the consultants respondents in the fifth
position with RIl equal 0.776. Profit rate is an important indicator to evaluate cost
performance of construction projects. Material and equipment cost has also been
ranked by the consultant respondents in the fifth position with RIl equal 0.776.
Material and equipment cost is one of the main components of project budget
affecting the performance of cost. DETR (2000) is in line with our result as these

factors affect directly on business performance of project and organization.

Contractorsview:

Escalation of material prices has been ranked by the contractors respondents in the
first position with RIl equal 0.889. This factor is the most important one for
contractors because continuous closures of roads in the Gaza Strip lead to rapid
shortage of construction materials and escalation of construction materia prices. This
escalation of material prices affect the liquidity of contractors and profit rate of their
projects. Contractors in Gaza Strip suffered from escalation of construction material
prices because of boarders closures and difficult availability of materials (UNRWA,
2006)
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Differentiation of coins prices has been ranked by the contractors respondents in the
second position with RIl equal 0.874. Differentiation of coins prices affects the
project's profit rate for contractors and the contractors' cost performance. Contractors
suffered from differentiation of coins prices because of difficult political and
economical situation (World Bank, 2004).

Cash flow of project has been ranked by the contractors respondents in the third
position with RIl equal 0.848. This result is not surprising as most of contracting
firms in the Gaza Strip have mgor problems in Cash flow. Cash flow can give an
important evaluation for the contractors' cost performance at any stage of project. In
addition, contractors can improve their cost performance based on continues cash
flow review. This result is in line with Samson and Lema (2002) as cash flow is a
significant factor for evauation and measurement of construction contractors

performance.

Liquidity of organization has been ranked by the contractors respondents in the fourth
position with RIl equal 0.839. Cost performance of any construction project depends
mainly on liquidity of organization. This result is in agreement with Samson and
Lema (2002) as liquidity of organization is very important for evaluation of
contractors cost performance. However, Ugwu and Haupt (2007) are not in
agreement with our result as this factor is not important for contractors in South
Africa. This might be due to different economical and political situation.

Material and equipment cost has been ranked by the contractors respondents in the
fifth position with RIl equal 0.813. This factor is considered as one of project cost
components. Therefore, material and equipment cost affects the contractors profit rate
and hence their cost performance. lyer and Jha (2005) and Ugwu and Haupt (2007)
are not in agreement with our result as cost of materials and equipments is not
important to contractors and it rarely affect the cost performance. This can be

attributed to different economical and political situation.
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Comparison between owners, consultants and contractors:

Comparison between owners, consultants and contractors for cost factors are

summarized in Table 4.12:

Table (4.12) Comparison between owners, consultants and contractors for cost factors

Eactors Owner Consultant Contractor
RII | Rank | RIl | Rank | RIl | Rank

(2) Cost factors
Escalation of material prices 0.847 1 0.832 2 0.889 1
Differentiation of coins prices 0.788 4 0.808 3 0.874 2
Cash flow of project 0.812 2 0.800 4 0.848 3
Material and equipment cost 0.812 2 0.776 5 0.813 5
Liquidity of organization 0.729 6 0.842 1 0.839 4

Escalation of material prices has been ranked by the owners and contractors
respondents in the first position. However, this factor has been ranked by the
consultants respondents in the second position. It is observed that this factor is more
important for owners and contractors because escalation of material prices affects the
liquidity of owners and the profit rate of contractors. Continuous closures of roads in
the Gaza Strip lead to rapid shortage of construction materials and escalation of
construction material prices. Construction projects in Gaza Strip suffered from
escalation of construction material prices because of boarders closures and difficult
availability of materials (UNRWA, 2006)

Differentiation of coins prices has been ranked by the owners respondents in the
fourth position. It has been ranked by the consultants respondents in the third position
and has been ranked by the contractors respondents in the second position. It is not
surprising to find out differentiation of coins prices is more important for contractors
than for others because this factor affects the contractors profit rate and cost
performance. In Gaza Strip, contractors suffered from differentiation of coins prices
because of difficult political and economical situation (World Bank, 2004).

Cash flow of project has been ranked by the owners respondents in the second

position. It has been ranked by the consultants respondents in the fourth position and
has been ranked by the contractors respondents in the third position. Cash flow is
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more important for owners and contractors than for consultants because it can give an
important evaluation for the owners and the contractors cost performance at any
stage of project. Samson and Lema (2002) remarked that cash flow is a significant
factor for evaluation and measurement of construction projects cost performance.

Material and equipment cost has been ranked by the owners respondents in the second
position but it has been ranked by the consultants and the contractors respondents in
the fifth position. It is remarked that this factor is more important for owners than for
others. Materia and equipment cost is one of project cost components which affect
the owners' liquidity and project budget. lyer and Jha (2005) and Ugwu and Haupt
(2007) are not in line with our result as materials and equipments cost rarely affect the
cost performance of Indians and South Africans construction projects. This can be

attributed to different economical and political situation.

Liquidity of organization has been ranked by the owners respondents in the sixth
position. It has been ranked by the consultants respondents in the first position and
has been ranked by the contractors respondents in the fourth position. Consultants
considered this factor as the most important one because cost performance of any
project depends mainly on liquidity of organization. This result isin line with Samson
and Lema (2002) as liquidity of organization is very important for evaluation of
project budget and cost performance. However, Ugwu and Haupt (2007) are not in
agreement with our result as this factor is not important for owners and contractors
and it is moderately important for consultants. This might be due to different
economical and political situation.
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4.2.2 Group two: Timefactors:

The relative importance index (RII) and rank of time factors are summarized in Table

4.13:

Table (4.13) RIl and rank of time factors

Eactors Owner Consultant Contractor
RIIl | Rank | RIl | Rank | RIl | Rank

(2) Timefactors
Site preparation time 0.682 7 0.664 9 0.596 9
Planned time for project construction 0.753 4 0.760 5 0.765 5
Percentage of orders delivered late 0.694 6 0.768 4 0.774 4
‘(I)'rl (rjnefsneeded to implement variation 0.706 5 0.704 E 0.693 K
Time needed to rectify defects 0.659 8 0.672 8 0.639 8
Average delay in claim approval 0.650 9 0.728 6 0.765 5
Average delay in payment from owner 0.824 3 0.776 3 0.839 3
to contractor
Availability _of resources as planned 0871 > 0.858 > 0.904 >
through project duration
Averqge delay because of closures and 0.941 1 0.896 1 0.943 1
materials shortage

Oownersview:

Average delay because of closures and materials shortage has been ranked by the
owner respondents in the first position with RIl equal 0.941. This factor is the most
important one for owners because construction projects in Gaza strip is suffering from
time performance problems such as delay due to closures and materials shortage.
Owners usualy feel with this sensitive problem in their projects. Construction
projects in Gaza Strip suffered from time performance problem because of boarders
closures and difficult availability of materials (UNRWA, 2006)

Availability of resources as planned through project duration has been ranked by the
owner respondents in the second position with RIl equal 0.871. This factor affects
directly and practically on project performance such as time. If resources are not
available as planned through project duration, the project will suffer from problem of

time and cost performance. This result isin line with Samson and Lema (2002) as it
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is remarked that resource availability affects on processes performance of
construction projects. In addition, lyer and Jha (2005) and Ugwu and Haupt (2007)
are in agreement with our result because availability of resources as planned through
project duration is an important factor for owners in Indian and South African
construction projects. This is because resource availability as planned schedule can
improve time performance of projects.

Average delay in payment from owner to contractor has been ranked by the owner
respondents in the third position with RIl equal 0.824. Delay in payment from owner
to contractor lead to delay of contractors performance and cause problem in time
performance. This may also lead to disputes and claims between owner and contractor
of project. All of that will affect the overall performance of project which has been
implemented. Karim and Marosszeky (1999) are in line with our result because that
average delay in payment from owner to contractor affects the time performance and
causes delay of project.

Planned time for project construction has been ranked by the owner respondents in the
fourth position with RIl equal 0.753. Planned time for project construction may not be
suitable practically. If planned time is not suitable for implementation, the
performance of project will suffers from delay and disputes between the owner and
other parties of project. Owners usualy want their projects to finish as early as
possible. Cheung et a (2004) and lyer and Jha (2005) are in agreement with our
result as planned time for project construction is an important for owners because this
factor affects strongly the time performance.

Time needed to implement variation orders has been ranked by the owner respondents
in the fifth position with RIl equal 0.706. Time needed to implement variation orders
will affect the performance of basic schedule. Therefore, this will affect the time
performance. This result is in line with Samson and Lema (2002) and Cheung et al
(2004) as this factor affects strongly the time performance. For example, estimated
schedule will be changed and modified.
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Consultants view:

Average delay because of closures and materials shortage has been ranked by the
consultants respondents in the first position with RIl equal 0.896. This factor is the
most important one for consultants because construction projects in Gaza strip is
suffering from time performance problems such as delay due to closures and materials
shortage. Consultants usually fee with this sensitive problem in their projects.
Construction projects in Gaza Strip suffered from delay because of boarders' closures
and difficult availability of materials (UNRWA, 2006).

Availability of resources as planned through project duration has been ranked by the
consultants respondents in the second position with RIl equal 0.858. This factor
affects directly and practically on project performance such as time. If resources are
not available as planned through project duration, the project will suffer from problem
of time performance. This result is in agreement with Samson and Lema (2002) and
Ugwu and Haupt (2007) as resource availability is an important factor for consultants

because it affects the processes performance of construction projects.

Average delay in payment from owner to contractor has been ranked by the
consultants respondents in the third position with RIl equal 0.776. Delay in payment
from owner to contractor lead to delay of project performance. This may also lead to
disputes and claims between consultant and contractor of project. All of that will
affect the overall performance of project which has been implemented. Karim and
Marosszeky (1999) are in line with our result as the average delay in payment from

owner to contractor affects the time performance because it causes delay of project.

Percentage of orders delivered late has been ranked by the consultants respondents in
the fourth position with RIl equal 0.768. When orders from consultant to contractor
are delivered late, time performance of project will aso be delayed. Then the schedule
of project will be affected. This result is in agreement with Karim and Marosszeky

(1999) because this factor affects strongly on time performance.

Planned time for project construction has been ranked by the consultants respondents
in the fifth position with RIl equal 0.760. Planned time for project construction may
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not be suitable practically. Therefore, the performance of project will suffer from
delay and disputes between consultant and contractor. Cheung et a (2004) isin line

with our result as this factor affects strongly on time performance.

Contractorsview:

Average delay because of closures and materials shortage has been ranked by the
contractors respondents in the first position with RIl equal 0.943. This factor is the
most important one for contractors because construction projects in Gaza strip is
suffering from complex problems due to closures and materials shortage. These
problems can be considered as an obstacle for time performance of projects and leads
to project delay. Contractors usually feel with this sensitive problem in their projects
in Gaza strip. Contractors in Gaza Strip suffered from delay because of boarders
closures and materia's shortage (UNRWA, 2006).

Availability of resources as planned through project duration has been ranked by the
contractors respondents in the second position with RIl equal 0.904. This factor
affects directly and practically on contractors performance through projects. If
resources are not available for contractors as planned through project duration, the
project will suffer from problem of time and cost performance. This result isin line
with Samson and Lema (2002) because resource availability affects on processes
performance of contractors. However, lyer and Jha (2005) and Ugwu and Haupt
(2007) are not in agreement with our result as availability of resources as planned
through project duration is not important for contractors and it is rarely affects the
contractors' time performance. This might be due to different location, political and

economical situation.

Average delay in payment from owner to contractor has been ranked by the
contractors respondents in the third position with RIl equal 0.839. Delay in payment
from owner to contractor lead to delay of contractors performance and cause problem
in time performance. This may also lead to disputes and claims between contractor
and consultant of project. All of that will affect the overall performance of project that
has been implemented. Karim and Marosszeky (1999) are in line with our result asthe
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average delay in payment from owner to contractor affects the time performance

because it causes project delay.

Percentage of orders delivered late has been ranked by the contractors respondents in
the fourth position with RIl equal 0.774. When orders from consultant to contractor
are delivered late, time performance of contractor will also be delayed. The contractor
cannot implement any stage through project without having orders from project's
consultant. This result is in agreement with Karim and Marosszeky (1999) because

this factor affects strongly on time performance.

Planned time for project construction has been ranked by the contractors respondents
in the fifth position with RIl equal 0.765. Planned time for project construction may
not be suitable practically. Therefore, the performance of project will suffer from
delay and disputes between contractor and consultant. Cheung et al (2004) and lyer
and Jha (2005) are in line with our result as planned time for project construction is
an important for contractors because this factor affects strongly on contractors

performance for project time.

Comparison between owners, consultants and contractors:

Comparison between owners, consultants and contractors for time factors are
summarized in Table 4.14:

Table (4.14) Comparison between owners, consultants and contractors for time factors

Eactors Owner Consultant Contractor
RIIl | Rank | RIl | Rank | RIl | Rank

(2) Timefactors
delay becawise of closures and 0041 | 1 |08%6 | 1 | 0943 | 1
materials shortage
Availability of resources as planned
through project duration 0.871 2 0.858 2 0.904 2
Average delay in payment from owner 0.824 3 0.776 0.839
to contractor
Percentage of orders delivered late 0.694 6 0.768 4 0.774 4
Planned time for project construction 0.753 4 0.760 5 0.765 5
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According to owners, consultants and contractors; the average delay because of
closures and materials shortage was the most important performance factor as it has
the first rank among all factors with RIl = 0.941 for owners, 0.896 for consultants and
0.943 for contractors. This agreement between all target groups is traced to the
difficult political situation from which Gaza strip suffers. Construction projects in
Gaza strip is suffering from complex problems because of closures and materials
shortage. These problems can be considered as an obstacle for time performance of
projects. All owners, consultants and contractors feel with this sensitive problem in
their projects. Contractors in Gaza Strip suffered from delay because of boarders
closures and materials shortage (UNRWA, 2006).

Availability of resources as planned through project duration has been ranked by the
owners respondents in the third position. It has been ranked by the consultants
respondents in the second position and has been ranked by the contractors respondents
in the third position. This factor can be considered as an important for three parties
and has a similar rank for all of them. This factor is related to closures and it affects
directly on project performance such as time. If resources are not available as planned
through project duration, the project will suffer from problem of time performance.
This result is in line with lyer and Jha (2005) because availability of resources as
planned through project duration has a similar RIl for owners, client representatives

and contractors.

Average delay in payment from owner to contractor has been ranked by the owners,
consultants and contractors respondents in the third position. This agreement between
parties is traced to disputes which will happen between project's parties when the
payment from owner is delayed. This will affect the performance of project specially
time criteria. Karim and Marosszeky (1999) are in agreement with our result as the

average delay in payment from owner to contractor affects the time performance.

Percentage of orders delivered late has been ranked by the owners respondents in the
sixth position and has been ranked by the consultants and contractors respondents in
the fourth position. This factor has the same rank for contractors and consultants and
it is more important for them because it is related to contractua relationships between
them. The contractor cannot implement any stage through project without having
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orders from project's consultant. Karim and Marosszeky (1999) is in line with our

result because this factor affects strongly on time performance

Planned time for project construction has been ranked by the owners respondents in
the fourth position and has been ranked by the consultants and contractors
respondents in the fifth position. This factor is more important for owners as they
usually want their projects to finish as early as possible. Cheung et a (2004) and lyer
and Jha (2005) are in agreement with our result because this factor affects strongly on

time performance and it is considered as an important for owners.

4.2.3 Group three: Quality factors:

The relative importance index (RIl) and rank of quality factors are summarized in
Table 4.15:

Table (4.15) RIl and rank of quality factors

Eactors Owner Consultant Contractor
RII | Rank | RIl | Rank | RIl | Rank

(3) Quality factors
Conformance to specification 0.882 1 0.808 3 0.822 3
Avalanility of personals with high 0859 | 2 | o088 | 1 | 085 | 1
experience and qualification
Quality of equipments and raw 08% | 3 | 0840 | 2 | o081 | 2
materialsin project
Par'FI(_:I pation _of managerial levelswith 0.812 4 0.784 4 0.800 4
decision making
Quality assessment system in 0706 | 5 | 0712| 6 | 0743 | 5
organization
Quiality training/meeting 0.659 6 0.728 5 0.674 6

Ownersview

Conformance to specification has been ranked by the owners respondents in the first
position with RIl equal 0.882. This factor is the most important one for owners
because this factor is an important to owner's satisfaction. The owner usually seeks to
implement project according to specification. lyer and Jha (2005) are in agreement
with our result as this factor is significant for owners because this factor is strongly
related to client satisfaction.
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Availability of personals with high experience and qualification has been ranked by
the owners respondents in the second position with RIl equal 0.859. Availability of
personals with high experience and qualification in project lead to implementation of
project with suitable cost, time and with professiona quality which satisfy the owner.
This result is related to Cheung et a (2004) and Iyer and Jha (2005) results as this
factor affects strongly on project performance because it affects strongly the degree of

owners satisfaction.

Quality of equipments and raw materias in project has been ranked by the owners
respondents in the third position with RIl equal 0.835. The owners usualy want
materials used in their project with a good quality and according to specification. In
Gaza Strip, most of available materials are with little variation in quality and
produced by a limited number of producers. Based on Cheung et a (2004) and lyer
and Jha (2005), this factor affects the project performance and the degree of owners
satisfaction.

Participation of manageria levels with decision-making has been ranked by the
owners respondents in the fourth position with RII equal 0.812. If manageria levels
share with decision making, this will lead to better implementation of project and this
will satisfy the owner with more degree. lyer and Jha (2005) are in agreement with
our result as this factor is practically significant for owners because decision-making
depends mainly on work group and participation of working levels.

Quality assessment system in organization has been ranked by the owners respondents
in the fifth position with RIl equal 0.706. Quality assessment system in organization
is rarely achieved or implemented through construction projects in the Gaza Strip.
This result is in line with lyer and Jha (2005) and Ugwu and Haupt (2007) as this
factor is not significant to owners because of absence of practical quality assessment
system in Indian and South African construction projects. However, Samson and
Lema (2002) are not in line with our result as this factor affects on contractors

performance.
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Consultants view

Availability of personals with high experience and qualification has been ranked by
the consultants respondents in the first position with RIl equal 0.848. This factor isthe
most important one for consultants because availability of personals with high
experience and qualification assist consultants to supervise the project with a good
professionalism and also this assist them to satisfy the owner with a successful
performance of project. Thisresult isin agreement with Cheung et al (2004) and lyer
and Jha (2005) as this factor affects strongly on project performance because it affects
strongly the degree of owners satisfaction which is one of the main responsibilities of

consultants.

Quality of equipments and raw materials in project has been ranked by the consultants
respondents in the second position with RIl equal 0.840. Consultants usually want
materials used in supervised project with a good quality and according to
specification. Based on Cheung et a (2004) and lyer and Jha (2005), this factor
affects the project performance and the degree of owners satisfaction which is one of

the main responsibilities of consultants.

Conformance to specification has been ranked by the consultants respondents in the
third position with RII equal 0.808. This factor is an important to client representative
satisfaction because it is mainly related to owner satisfaction. lyer and Jha (2005) are
in agreement with our result as this factor is significant for client representative
because this factor is strongly related to client satisfaction.

Participation of managerial levels with decision-making has been ranked by the
consultants respondents in the fourth position with RIl equal 0.784. If manageria
levels share with decision making, this will lead to better performance of project and
this will satisfy the client representative with more degree. lyer and Jha (2005) are in
agreement with our result as this factor is practicaly significant for client
representative because decision-making depends mainly on participation of working

levels.
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Quality training/meeting has been ranked by the consultants respondents in the fifth
position with RIl equal 0.728. Quality training/meeting is rarely achieved or
implemented in construction projects in the Gaza Strip. However, this result is not in
agreement with Samson and Lema (2002) as this factor affects strongly on quality
performance of construction projects.

Contractorsview

Availability of personals with high experience and qualification has been ranked by
the contractors respondents in the first position with RIl equal 0.865. This factor isthe
most important one for contractors because availability of personals with high
experience and qualification assist contractors to implement their projects with a
successful and suitable performance. In Gaza Strip, the majority of site managers are
civil engineers with good work experience but little training or education in
management. Samson and Lema (2002), Cheung et a (2004) and lyer and Jha (2005)
are in line with our result as this factor is very important to contractors because it

affects strongly on quality performance of construction projects.

Quality of equipments and raw materials in project has been ranked by the contractors
respondents in the second position with RIl equal 0.861. Contractors must implement
their projects according to required and agreed quality because owners and
consultants usualy want materids used in supervised project according to
specification and agreement. Based on Cheung et al (2004) and lyer and Jha (2005),
this factor affects the quality performance and the degree of owners and consultants
satisfaction.

Conformance to specification has been ranked by the contractors respondents in the
third position with RIl equal 0.822. This factor is significant for contractors as it is
relate to consultants and owners satisfaction. lyer and Jha (2005) are in agreement
with our result as this factor is significant for contractors because this factor is related

to consultants and clients satisfaction.

Participation of managerial levels with decision-making has been ranked by the
contractors respondents in the fourth position with RIl equal 0.800. If managerial
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levels share with decision making, this will lead to better performance of project and
this will satisfy both of consultant and owner with more degree. lyer and Jha (2005)
are in agreement with our result as this factor is practicaly significant for contractors
because decision-making depends mainly on participation of working levels.

Quality assessment system in organization has been ranked by the contractors
respondents in the fifth position with RIl equal 0.743. Quality assessment system in
organization is rarely achieved or implemented for contractors in the Gaza Strip.
Ugwu and Haupt (2007) are in agreement with our result as this factor is not
important to contractors because of absence of quality assessment systems in South
African construction projects. However, Samson and Lema (2002) and lyer and Jha
(2005) are not in line with our result as this factor is significant for contractors
performance in Tanzania and India construction projects. This maight be due to

different location and different managerial properties.

Comparison between owners, consultants and contractors:

Comparison between owners, consultants and contractors for quality factors are
summarized in Table 4.16:

Table (4.16) Comparison between owners, consultants and contractors for quality
factors

Eactors Owner Consultant Contractor
RII | Rank | RIl | Rank | RIl | Rank

(3) Quality factors
Par'Flc_leatlon pf managerial levelswith 0.812 4 0.784 4 0.800 4
decision-making
Avallanility of personals with high 0859 | 2 | 088 | 1 | 085 | 1
experience and qualification
Conformance to specification 0.882 1 0.808 3 0.822 3
Quality of equipments and raw 083 | 3 | 080 2 | o086l | 2
materials in project

Participation of managerial levels with decision-making has been ranked by the
owners, consultants and contractors respondents in the fourth position. This factor has
the same rank for all parties because sharing of manageria levels with decision-

making will lead to better implementation and performance of project and this will
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satisfy the three parties with more degree. lyer and Jha (2005) are in agreement with
our results as this factor in an important to three parties because that will improve

overall performance of construction project.

Availability of personals with high experience and qualification has been ranked by
consultants and contractors respondents in the first position and has been ranked by
owners respondents in the second position. However, this factor is very important for
three parties because availability of personals with high experience and qualification
assist them to implement their project with a professional and successful performance.
Samson and Lema (2002), Cheung et a (2004) and lyer and Jha (2005) are in line
with our result as this factor is very important to three parties because it affects

strongly on quality performance of construction projects.

Conformance to specification has been ranked in the first position for owners but it
has been ranked in the third position for both of consultants and contractors. This
factor is more important for owners as it is significant and related to client
satisfaction. The owners usually seek to implement their project according to required
specifications. lyer and Jha (2005) are in line with our result as this factor is

significant for owners because it is strongly related to client satisfaction.

Quality of equipments and raw materialsin project has been ranked by the consultants
and contractors respondents in the second position and has been ranked by the owner
respondent in the third position. This factor is more important for consultant and
contractor than for owner as they usually want materials used in project with a good
quality and according to specification. Based on Cheung et a (2004) and lyer and
Jha (2005), this factor affects the project performance and the degree of owners

satisfaction which is one of the main responsibilities of contractors and consultants.

4.2.4 Group four: Productivity factors:

The relative importance index (RIl) and rank of productivity factors are summarized
in Table4.17:
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Table (4.17) RII and rank of productivity factors

Eactors Owner Consultant Contractor
RII | Rank | RIl | Rank | RIl | Rank

(4) Productivity factors
Project complexity 0.729 4 0.712 2 0.761 3
Number of new projects/ year 0.600 5 0.688 3 0.630 5
Management-labor relationship 0.776 2 0.688 3 0.796 2
Absenteeism rate through project 0.776 2 0.688 3 0.743 4
Sequencing of work according to 0.800 1 0.816 1 0.804 1
schedule

Ownersview:

Sequencing of work according to schedul e has been ranked by the owners respondents
in the first position with RII equal 0.800. This factor is the most important one for
owners because sequencing of work according to schedule assists the owner to deliver
project according to scheduled time for project completion. Samson and Lema (2002)
are in agreement with our result as sequencing of work affects the productivity

performance of construction projects.

Absenteeism rate through project has been ranked by the owners respondents in the
second position with RIl equal 0.776. Absenteeism through project will affect the
productivity performance of project. Therefore, the owner will suffer from delay of
project. This result is in agreement with Samson and Lema (2002) and lyer and Jha
(2005) as it is remarked that absenteeism through project implementation is very
important for owners because it affects on productivity performance of construction

projects.

M anagement-labor relationship has also been ranked by the owners respondents in the
second position with RIl equal 0.776. Management-labor relationship can assist for
strong coordination and motivation between labor level and manageria level. This
will assist for implementation of project with success productivity and good
performance. All of that will satisfy the owner of project. This result is in line with
Samson and Lema (2002) as management-labor relationship is significant for

productivity performance of construction projects. However, lyer and Jha (2005) are
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not in agreement with our result as this factor is moderately important for owners in

Indian construction projects. This might be due to different location and culture.

Project complexity has been ranked by the owners respondents in the fourth position
with RIl equal 0.729. Project complexity affect the degree of overall performance
through project. lyer and Jha (2005) are not in line with our result as this factor is
moderately important for owners. In addition, Ugwu and Haupt (2007) are not in
agreement with our result as this factor is not important for owners. This might be due

to different locations and projects types.

Number of new projects / year has been ranked by the owners respondents in the fifth
position with RIl equal 0.600. Number of new projects / year rarely affect practically

on performance of projects. This is because experiences and skills depend on number

of executed projects.

Consultantsview:

Sequencing of work according to schedule has been ranked by the consultants
respondents in the first position with RIl equal 0.816. This factor is the most
important one for consultant because sequencing of work according to schedule
assists consultant to deliver project to the owner according to scheduled time for
project completion. Samson and Lema (2002) are in agreement with our result as

sequencing of work affects the productivity performance of construction projects.

Project complexity has been ranked by the consultants respondents in the second
position with RIl equal 0.712. Degree of project complexity is correlated with
experiences required for supervision and skills needed to monitor and supervise
performance of project. lyer and Jha (2005) are not in line with our result as this
factor is moderately important for client representatives in Indian construction
projects. In addition, Ugwu and Haupt (2007) are not in agreement with our result as
this factor is not important for consultants. This might be because of different

locations and projects types.
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Absenteeism rate through project has been ranked by the consultants respondents in
the third position with RIl equal 0.688. Absenteeism through project will affect the
productivity and time performance of project. Samson and Lema (2002) are in
agreement with our result as absenteeism affects the productivity performance of
construction projects.

Management-labor relationship has also been ranked by the consultants respondents
in the third position with RIl equal 0.688. Management-labor relationship can assist
for strong coordination and motivation between contractor level and consultant level.
Thiswill lead to implement project with success supervision and so good performance
of consultant. This result is in agreement with Samson and Lema (2002) as
management-labor relationship is significant for productivity performance of

construction projects.

Number of new projects/ year has also been ranked by the consultants respondents in
the third position with RIl equal 0.688. Number of new projects / year affect the

degree of experiences and skills learned from executed projects and that will affect

the degree of consultant performance according to previous or current experiences.

Contractorsview:

Sequencing of work according to schedule has been ranked by the contractors
respondents in the first position with RIl equal 0.804. This factor is the most
important one for contractors because sequencing of work according to schedule
assists contractors to implement project according to scheduled time for project
completion. Therefore, the contractors will not suffer from time and cost performance
problems. Samson and Lema (2002) are in line with our result as sequencing of work

affects the productivity performance of contractors.

Management-labor relationship has been ranked by the contractors respondents in the
second position with RIl equal 0.796. Management-labor relationship can assist for
strong coordination and motivation between labor level and managerial level. This

will lead to implement project with success productivity and suitable time
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performance of project. Samson and Lema (2002) are in agreement with our result as
management-labor relationship is significant for productivity performance of
construction projects. However, lyer and Jha (2005) are not in agreement with our
result as this factor is moderately important for contractors. This might be due to
different location, culture and management coordination.

Project complexity has been ranked by the contractors respondents in the third
position with RIl equal 0.761. Degree of project complexity is related with
experiences required for implementation and skills needed to construct project. All of
that affect on the degree of contractors performance. Ugwu and Haupt (2007) are in
line with our result as this factor is an important for contractors because performance
of construction projects mainly depends up on project complexity. However, lyer and
Jha (2005) are not in agreement with our result as this factor is moderately important
for contractors in India. This might be because of different location and construction

projects nature.

Absenteeism rate through project has been ranked by the contractors respondents in
the fourth position with RIl equal 0.743. Absenteeism through project will affect the
productivity. The contractor will suffer from time performance problem. This result is
in agreement with Samson and Lema (2002) and lyer and Jha (2005) as absenteeism
through project implementation is very important for contractors because it affects the

productivity performance of contractors.

Number of new projects / year has been ranked by the contractors respondents in the
fifth position with RIl equal 0.630. Number of new projects / year rarely affect

practically on construction contractors performance. This is because experiences and

skills depend on number of executed projects.

Comparison between owners, consultants and contractors.

Comparison between owners, consultants and contractors for productivity factors are
summarized in Table 4.18:
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Table (4.18) Comparison between owners, consultants and contractors for

productivity factors
Eactors Owner Consultant Contractor
RIIl | Rank | RIl | Rank | RIl | Rank

(4) Productivity factors
Sequencing of work according to 0.800 1 0.816 1 0.804 1
schedule
Management-labor relationship 0.776 2 0.688 3 0.796 2
Number of new projects/ year 0.600 5 0.688 3 0.630 5

Sequencing of work according to schedule has been ranked by owners, consultants
and contractors in the first position. This factor is the most important one for three
parties because sequencing of work according to schedule assists them to perform
project according to scheduled time for project completion. Therefore, there is no
delay or cost overruns. Samson and Lema (2002) are in line with our result as

sequencing of work affects the productivity performance of contractors.

Management-labor relationship has been ranked by owners and contractors
respondents in the second position and has been ranked by consultants respondents in
the third position. However, this factor is considered as an important for three parties
as management-labor relationship can assist them for strong coordination and
motivation between labor level and managerial level. This will lead to implement
project with success productivity and so good performance of project. Thisresultisin
line with Samson and Lema (2002) as management-labor relationship is significant
for productivity performance of construction projects. However, lyer and Jha (2005)
are not in agreement with our result as this factor is moderately important for owners

and contractors. This might be due to different location and culture.

Number of new projects / year has been ranked by owners and contractors

respondents in the fifth position and has been ranked by consultant respondents in the
third position. This factor is considered more important for consultants. Owners and

contractors considered that number of new projects / year rarely affect the
performance of projects. Otherwise, consultants considered that number of new

projects / year affect the degree of experiences and skills learned from executed
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projects and that will affect the degree of project performance based on previous or

current experiences.

4.2.5 Group five: Client Satisfaction factors:

The relative importance index (RIl) and rank of client satisfaction factors are

summarized in Table 4.19:

Table (4.19) RIl and rank of client satisfaction factors

Eactors Owner Consultant Contractor
RII | Rank | RIl | Rank | RIl | Rank

(5) Client satisfaction factors
Information cqordl natl_on between 0.729 3 0.792 5 0.809 3
owner and project parties
Leadership skillsfor project manager | 0.835 0.848 1 0.904 1
Speed and reliability of serviceto
owner 0.718 4 0.744 3 0.822 2
Number of disputes betweenowner | 5755 | 5 | 9728 | 4 | 0720 | 4
and project parties
Number of reworks 0.635 5 0.712 0.627

Ownersview:

Leadership skills for project manager have been ranked by the owners respondents in
the first position with RIl equal 0.835. This factor is the most important one for
owners because leadership skills for project manager affect the degree of project
performance and client satisfaction. This result isin line with Cheung et a (2004) as
this factor is an important for effectiveness on project performance. Otherwise, lyer
and Jha (2005) are not in agreement with our result as this factor is moderately

important for owners. This might be due to different location and management style.

Number of disputes between owner and project parties have been ranked by the
owners respondents in the second position with RIl equal 0.753. Disputes between
owner and project parties will affect on relationship between them and also the degree
of client satisfaction will be decreased. All of that can affect the performance of
project. Samson and Lema (2002) and lyer and Jha (2005) are in agreement with our
result as this factor is high important for owners because number of disputes affects

strongly on client satisfaction and project performance.
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Information coordination between owner and project parties has been ranked by the
owners respondents in the third position with RII equa 0.729. Information
coordination between owner and project parties will lead to strong relationship
between them and the client will be more satisfied. Samson and Lema (2002) and
Cheung et a (2004) are in line with our result as this factor is an important for
effectiveness on construction project performance because information coordination
affects on client satisfaction. On the other hand, Iyer and Jha (2005) are not in
agreement with our result as this factor is moderately important for owners. This

might be because of different location and culture.

Speed and reliability of service to owner has been ranked by the owners respondents
in the fourth position with RIl equal 0.718. This factor increases the degree of
satisfaction with respect to client. This result isin line with Cheung et al (2004) and
lyer and Jha (2005) as this factor this factor is very important for owners because it

affects strongly on client satisfaction.

Number of reworks has been ranked by the owners respondents in the fifth position
with RII equal 0.635. This factor has an effect on client satisfaction and project
performance. Samson and Lema (2002) are in agreement with our result as number of
reworks affects on project performance because it affects the client satisfaction
through project.

Consultants view:

Leadership skills for project manager have been ranked by the consultants
respondents in the first position with RIl equal 0.848. This factor is the most
important one for consultants because leadership skills for project manager assist
consultants to supervise the project with strong and suitable performance. This will
convenient and satisfy the client of project. Cheung et a (2004) is in line with our
result as this factor is an important for effectiveness on project performance because

client satisfaction depends up on it.
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Information coordination between owner and project parties has been ranked by the
consultants respondents in the second position with RIl equal 0.792. Information
coordination between owner and project parties will lead to strong relationship
between owner and consultant. Therefore, the client will be more satisfied. Samson
and Lema (2002) and Cheung et a (2004) are in agreement with our result as this
factor is an important for effectiveness on construction project performance because it
affects the client satisfaction.

Speed and reliability of service to owner has been ranked by the consultants
respondents in the third position with RIl equal 0.744. Speed and reliability of service
from consultant to owner affect the degree of satisfaction with respect to client.
Cheung et a (2004) are in line with our result as this factor is an important for
effectiveness on construction project performance because it affects strongly on client
satisfaction.

Number of disputes between owner and project parties have been ranked by the
consultants respondents in the fourth position with RIl equal 0.728. Disputes between
owner and consultant will affect on relationship between them and the degree of client
satisfaction will be affected. Al of that can affects the performance of project. Samson
and Lema (2002) are in agreement with our result as this factor is an important for

construction project performance because it affects strongly on client satisfaction.

Number of reworks has been ranked by the consultants respondents in the fifth
position with RIl equal 0.712. This factor has an effect on client satisfaction and
project performance. Samson and Lema (2002) are in line with our result as number

of reworks affects the project performance because it affects the client satisfaction.
Contractorsview:

Leadership skills for project manager have been ranked by the contractors
respondents in the first position with RIl equal 0.904 for contractors. This factor isthe

most important one for contractors because leadership skills for project manager
affect the construction contractors performance. Cheung et a (2004) and lyer and Jha
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(2005) are in line with our result as this factor is an important for contractors because

it issignificant for effectiveness on project performance.

Speed and reliability of service to owner has been ranked by the contractors
respondents in the second position with RIl equal 0.822. Speed and reliability of
service from contractor to client representative affect the degree of satisfaction with
respect to client. This result is in agreement with Cheung et a (2004) as this factor
affects strongly on project performance because it affects the client satisfaction
degree. On the other side, Iyer and Jha (2005) are not in line with our result as this
factor is not important for contractors. This might be because of different location and

culture.

Information coordination between owner and project parties has been ranked by the
contractors respondents in the third position with RIl equal 0.809 for contractors.
Information coordination between owner and project parties will lead to success
construction contractors performance and strong relationship between project parties.
Samson and Lema (2002) Cheung et a (2004) are in agreement with our result as this
factor is an important for contractors because information coordination affects the
client satisfaction and project performance. However, lyer and Jha (2005) are not in
line with our result as this factor is moderately important for contractors. This might

be due to different location and management style.

Number of disputes between owner and project parties have been ranked by the
contractors respondents in the fourth position with RIl equal 0.720. Disputes between
owner and contractor will affect the relationship between them and the degree of
client satisfaction will be affected. Al of that affects on performance of contractors.
Samson and Lema (2002) and lyer and Jha (2005) are in agreement with our result as
this factor is high important for contractors because number of disputes affects

strongly on client satisfaction and construction contractors performance.
Number of reworks has been ranked by the contractors respondents in the fifth

position with RIl equal 0.627. This factor has an effect on client satisfaction and

contractors performance. Samson and Lema (2002) are in line with our result as
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number of reworks affects the contractors performance because it affects the client

satisfaction.

Comparison between owners, consultants and contractors:

Comparison between owners, consultants and contractors for client satisfaction

factors are summarized in Table 4.20:

Table (4.20) Comparison between owners, consultants and contractors for client

satisfaction factors
Factors Owner Consultant Contractor
RII | Rank | RIl | Rank | RIl | Rank

(5) Client satisfaction factors
Leadership skillsfor project manager | 0.835 1 0.848 1 0.904 1
Number of reworks 0.635 5 0.712 0.627
Number of disputesbetweenowner | ozza | 5 | o728 | 4 | 0720 | 4
and project parties
Information co_ordl natl_on between 0.729 3 0.792 5 0.809 3
owner and project parties

Leadership skills for project manager have been ranked by owners, consultants and
contractors respondents in the first position. This factor is the most important one for
three parties because leadership skills for project manager affect the degree of project
performance and client satisfaction. Cheung et al (2004) observed that this factor isan
important for effectiveness on project performance. Cheung et a (2004) are in line
with our result as this factor is an important for three parties because it is significant

for effectiveness on project performance.

Number of reworks has been ranked by owners, consultants and contractors
respondents in the fifth position. This factor has the same rank for three parties
because number of reworks affect the relationship between them. Thisresult isin line
with Samson and Lema (2002) as number of reworks affects the client satisfaction

and overall project performance.

Number of disputes between owner and project parties have been ranked by owners
respondents in the second position and have been ranked by consultants and

contractors respondents in the fourth position. This factor is more important for
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owners because disputes between owner and project parties will affect on relationship
between them and the degree of client satisfaction will be affected. All of that affects
the performance of project. Samson and Lema (2002) and lyer and Jha (2005) are in
agreement with our result as this factor is high important for owners and contractors
because number of disputes affects strongly on client satisfaction and construction

performance.

Information coordination between owner and project parties has been ranked by the
owners and contractors respondents in the third position and has been ranked by the
consultant respondents in the second position. This factor is more important for
consultants because in formation coordination affects the client satisfaction.
Consultants usually are related to client factors. Samson and Lema (2002) and
Cheung et a (2004) are in line with our result as this factor is an important for
effectiveness on construction project performance because it affects the client
satisfaction.

4.2.6 Group six: Regular and Community Satisfaction factors:

The relative importance index (RII) and rank of regular and community satisfaction

factors are summarized in Table 4.21:

Table (4.21) RII and rank of regular and community satisfaction factors

Factors Owner Consultant Contractor
RII | Rank | RIl | Rank | RII | Rank
(6) Regular and community satisfaction factors
rcé(()qiti ;);rﬁg:lrt};)llance to regulators 0.600 4 0.648 3 0.604 .
L\I egqugt?oﬁf non compliance to 0.635 3 0.624 A 0614 .
%i%na?a% o lability of regulator | 607 | 5 | 0736 | 1 | 0653 | 2
Erg tg)llf;tr)r?;s and site conditions 0,788 1 0.712 ) 0.707 )
Ownersview

Neighbors and site conditions problems has been ranked by the owners respondents in
the first position with RIl equal 0.788. This factor is the most important one for

91



owners because construction projects in Gaza Strip usually suffer from this problem.
This problem affects the time performance of project and causes disputes and delays.
lyer and Jha (2005) are not in agreement with our result as this factor is not important
for owners. This might be because of different location, environment and culture.

Quality and availability of regulator documentation has been ranked by the owners
respondents in the second position with RIl equal 0.647. Quality and availability of
regulator documentation affects the regular and community satisfaction. Project
performance will also be affected. Thisresult isin line with Samson and Lema (2002)
as this factor affects the project performance because it affects the regular and

community satisfaction.

Number of non-compliance to regulation has been ranked by the owners respondents
in the third position with RIl equal 0.635. The more increase of non compliance to
regulation, the more dissatisfaction of regular and community for project. This will
affect the project performance. This result is in agreement with Samson and Lema
(2002) as this factor affects the project performance because it affects the regular and
community satisfaction.

Cost of compliance to regulators requirements has been ranked by the owners
respondents in the fourth position with RIl equal 0.600. Cost of compliance to
regulators requirements affects the cost performance of project. Samson and Lema
(2002) is in line with our result as this factor affects the regular and community
satisfaction.

Consultantsview

Quality and availability of regulator documentation has been ranked by the
consultants respondents in the first position with RIl equal 0.736. This factor is the
most important one for consultants as quality and availability of regulator
documentation affects the regular and community satisfaction. Project performance

will also be affected. Thisresult isin line with Samson and Lema (2002) as this factor
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affects the project performance because it affects the regular and community
satisfaction.

Neighbors and site conditions problems has been ranked by the consultants
respondents in the second position with RIl equal 0.712. Construction projects in
Gaza Strip usually suffer from this problem. This problem affects the consultant
performance of project and causes disputes and delays. lyer and Jha (2005) are not in
line with our result as this factor is not important for client representative. This might

be because of different location and culture.

Cost of compliance to regulators requirements has been ranked by the consultants
respondents in the third position with RIl equal 0.648. Cost of compliance to
regulators requirements affects the cost performance of project. Samson and Lema
(2002) is in line with our result as this factor affects the regular and community
satisfaction.

Number of non-compliance to regulation has been ranked by the consultants
respondents in the fourth position with RIl equal 0.624. The more increase of non-
compliance to regulation, the more dissatisfaction of regular and community for
project. This will affect the project performance. This result is in agreement with
Samson and Lema (2002) as this factor affects the project performance because it

affects the regular and community satisfaction.

Contractorsview

Neighbors and site conditions problems has been ranked by the contractors
respondents in the first position with RIl equal 0.707. Contractors considered this
factor as the most important one because construction projects in Gaza Strip usually
suffer from this problem. This problem affects the performance of contractors and
causes disputes and delay of project. lyer and Jha (2005) are not in agreement with
our result as this factor is not important for contractors. This might be because of

different location, environment and culture.
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Quality and availability of regulator documentation has been ranked by the
contractors respondents in the second position with RIl equal 0.653. Quality and
availability of regulator documentation affects the regular and community
satisfaction. Project performance will also be affected. This result is in line with
Samson and Lema (2002) as this factor affects the project performance because it
affects the regular and community satisfaction.

Number of non-compliance to regulation has been ranked by the contractors
respondents in the third position with RIl equal 0.614. The more increase of non-
compliance to regulation, the more dissatisfaction of regular and community for
project. This will affect the project performance. This result is in agreement with
Samson and Lema (2002) as this factor affects the project performance because it

affects the regular and community satisfaction.

Cost of compliance to regulators requirements has been ranked by the contractors
respondents in the fourth position with RIl equal 0.604. Cost of compliance to
regulators requirements affects the cost performance of project. Samson and Lema
(2002) are in line with our result as this factor affects on regular and community

satisfaction and performance of contractors.

Comparison between owners, consultants and contractors:

Comparison between owners, consultants and contractors for regular and community

satisfaction factors are summarized in Table 4.22;

Table (4.22) Comparison between owners, consultants and contractors for regular and
community satisfaction factors

Factors Owner Consultant Contractor
RII | Rank | RIl | Rank | RIl | Rank
(6) Regular and community satisfaction factors
glrg glr;tr)r(])és and site conditions 0.788 1 0712 ) 0.707 )
%ﬁ,%ﬁ[ﬁi o lavility of regulator | 5507 | 5 | 0736 | 1 | 0653 | 2
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Neighbors and site conditions problems has been ranked by the owners and
contractors respondents in the first position and has been ranked by the consultants
respondents in the second position. This factor is more important for owners and
contractors because it is strongly related to client satisfaction and contractors
performance. However, lyer and Jha (2005) are not in line with our result as this
factor is not important for owners and contractors. This might be because of different

location, environment and culture.

Quality and availability of regulator documentation has been ranked by the
consultants respondents in the first position and has been ranked by the owners and
contractors respondents in the second position. Quality and availability of regulator
documentation is more important for consultants because if affects the performance of
consultants and community satisfaction. This result isin line with Samson and Lema
(2002) as this factor affects the contractors performance because it affects the regular

and community satisfaction.

It is obtained that there is a strong agreement between owners and contractors for
ranking of all regular and community satisfaction factors because these factors are
more related to contractors performance and client satisfaction. Generally, it can be

said that three parties have similar agreement for ranking of these factors.

4.2.7 Group seven: Peoplefactors:

The relative importance index (RIl) and rank of people factors are summarized in
Table 4.23:

Table (4.23) RIl and rank of people factors

Factors Owner Consultant Contractor
RIIl | Rank | RIl | Rank | RIl | Rank

(7) Peoplefactors
Employee attitudes in project 0.682 4 0.728 2 0.795 3
Recruitment and competence
devel opment between employees 0.753 3 0.688 4 0.809 2
Employees motivation 0.765 2 0.696 3 0.791 4
Belonging to work 0.835 1 0.736 1 0.849 1
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Ownersview

Belonging to work has been ranked by the owners respondents in the first position
with RIl equal 0.835. This factor is the most important one for owners because
belonging to work usually improves productivity and performance of project. lyer and
Jha (2005) are not in line with our result as this factor is moderately important for

owners because of different culture and management style.

Employees motivation has been ranked by the owners respondents in the second
position with RIl equal 0.765. Employees motivation leads to belonging to work and
productivity will be improved. However, this result is not in agreement with lyer and
Jha (2005) as this factor is moderately important for owners. This might be due to

different culture and management style.

Recruitment and competence development between employees has been ranked by the
owners respondents in the third position with RIl equa 0.753. Recruitment and
competence devel opment between employees improve performance of project and the
client will be more satisfied. Samson and Lema (2002) are in line with our result as

this factor enhance quality and productivity performance of construction projects.

Employee attitudes in project have been ranked by the owners respondents in the
fourth position with RIl equal 0.682. Employee attitudes affects the project
performance and owner satisfaction. This result is in agreement with lyer and Jha
(2005) as this factor is considered as an important for owners because attitudes of

employeesisrelated to client satisfaction and project performance.

Consultants view

Belonging to work has been ranked by the consultants respondents in the first position
with RII equal 0.736. This factor is the most important one for consultants because
belonging to work usually improves consultant's performance. lyer and Jha (2005) are
not in line with our result as this factor is moderately important for client

representative because of different culture and management style.
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Employee attitudes in project have been ranked by the consultants respondents in the
second position with RIl equal 0.728. Employee attitudes affects strongly on
performance of project. This result is in agreement with Iyer and Jha (2005) as this
factor is considered as an important for client representative as attitudes of employees

isrelated to client factors.

Employees' motivation has been ranked by the consultants respondents in the third
position with RIl equal 0.696. Employees motivation leads to more belonging to

work and performance of project will be improved.

Recruitment and competence development between employees has been ranked by the
consultants respondents in the fourth position with RIl equal 0.688. Recruitment and
competence development between employees improve performance of consultants
through projects and the client will be more satisfied. Samson and Lema (2002) are in
line with our result as this factor enhances quality and productivity performance of

construction projects.

Contractors view

Belonging to work has been ranked by the contractors respondents in the first position
with RIl equal 0.849. This factor is the most important one for contractors because
belonging to work usualy improves contractor's productivity and performance of
project. lyer and Jha (2005) are in agreement with our result as this factor is an
important for contractors because belonging to works improve productivity and

performance of contractors.

Recruitment and competence devel opment between employees has been ranked by the
contractors respondents in the second position with RII equal 0.809. Recruitment and
competence development between employees improve productivity through project
and performance will be enhanced. Samson and Lema (2002) are in line with our
result as this factor affects the quality and productivity of construction contractors

performance.
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Employee attitudes in project have been ranked by the contractors respondents in the
third position with RIl equal 0.795. Employee attitudes affects the contractors
performance through project implementation. This result is in agreement with lyer
and Jha (2005) as this factor is considered as an important for contractors because it

affects the performance of contractors.

Employees' motivation has been ranked by the contractors respondents in the fourth
position with RIl equal 0.791. Employees motivation leads to belonging to work and
will improve productivity, cost and time performance. lyer and Jha (2005) remarked
that this factor is moderately important for contractors because of absence of

motivation system in construction projects.

Comparison between owners, consultants and contractors:

Comparison between owners, consultants and contractors for people factors are
summarized in Table 4.24:

Table (4.24) Comparison between owners, consultants and contractors for people
factors

Factors Owner Consultant Contractor
RII | Rank | RIl | Rank | RIl | Rank
(7) Peoplefactors
Belonging to work 0.835 1 0.736 1 0.849 1
Employees motivation 0.765 2 0.696 3 0.791 4

Belonging to work has been ranked by the owners, consultants and contractors
respondents in the first position. This factor is the most important one for three parties
because belonging to work usually improves productivity and performance of project.
lyer and Jha (2005) are in agreement with our result as this factor is an important for
three parties because belonging to works improve productivity and performance of

project.

Employees motivation has been ranked by the owners respondents in the second
position. It has been ranked by the consultants respondents in the third position and
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has been ranked by the contractors respondents in the fourth position. It is remarked
that this factor is less important for contractors because it is rarely contractors
motivate employees in Gaza Strip. lyer and Jha (2005) remarked that this factor is
moderately important for contractors because of absence of motivation system in
construction projects. However, other factors are obtained that more important for one

party than others as shown previously.

4.2.8 Group eight: Health and safety factors:

The relative importance index (RII) and rank of health and safety factors are
summarized in Table 4.25:

Table (4.25) RIl and rank of health and safety factors

Factors Owner Consultant Contractor
RIIl | Rank | RIl | Rank | RIl | Rank
(8) Health and safety factors
Application of Heelth and safety 0700 | 2 |o728| 1 | o787 | 1
factors in organization
Eas ness to reach to the site (location 0.694 3 0.704 5 0.774 5
of project)
Reportable accidents rate in project 0.729 1 0.680 3 0.600 4
Assurance rate of project 0.671 4 0.632 4 0.635 3
Ownersview

Reportable accidents rate in project has been ranked by the owners respondents in the
first position with RIl equa 0.729. Owners considered this factor as the most
important one because reportable accidents rate usually affects the safety performance
and the client satisfaction in construction projects. Samson and Lema (2002) are in
line with our result as number of all accidents case affects the safety and health

performance of construction projects.

Application of health and safety factors in organization has been ranked by the
owners respondents in the second position with RIl equal 0.700. Application of health
and safety factors in construction projects will satisfy the owners. This result is in

agreement with Cheung et al (2004) as this factor affects strongly on performance of
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projects because it affects the safety system in projects. However, Ugwu and Haupt
(2007) are not in line with our result as this factor is moderately important for owners

in South Africa. This might be due to different location and culture.

Easiness to reach to the site (location of project) has been ranked by the owners
respondents in the third position with RII equal 0.694. Easiness to reach to the site
affects the degree of health and safety for project employees.

Assurance rate of project has been ranked by the owners respondents in the fourth
position with RIl equal 0.671. This factor affects the safety and cost performance of
project. DETR (2000) isin line with our result as this factor affects the cost and safety

performance of construction projects.

Consultants view

Application of health and safety factors in organization has been ranked by the
consultants respondents in the first position with RIl equal 0.728. This factor is the
most important one for consultants because application of health and safety factorsin
construction projects will satisfy the owners. This result is in line with Cheung et a
(2004) and Ugwu and Haupt (2007) as this factor is significant for consultants
because it affects strongly the safety performance in projects.

Easiness to reach to the site (location of project) has been ranked by the consultants
respondents in the second position with RII equal 0.704. Easiness to reach to the site

affects on the degree of health and safety for project employees.

Reportable accidents rate in project has been ranked by the consultants respondents in
the third position with RIl equal 0.680. Reportable accidents rate affects the safety
performance of construction projects. Samson and Lema (2002) are in agreement with
our result as number of all accidents case affects the safety and health performance of

construction projects.

Assurance rate of project has been ranked by the consultants respondents in the fourth
position with RIl equal 0.632. This factor affects the safety and cost performance of
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project. This result is in line with DETR (2000) as this factor affects the cost and

safety performance of construction projects.

Contractorsview

Application of hedth and safety factors in organization has been ranked by the
contractors respondents in the first position with RIl equal 0.787. This factor is the
most important one for contractors because application of health and safety factorsin
construction projects will improve construction contractors performance in project.
Cheung et a (2004) and Ugwu and Haupt (2007) are in line with our result as this
factor is an important for contractors because it affects strongly on safety performance

of projects.

Easiness to reach to the site (location of project) has been ranked by the contractors
respondents in the second position with RIl equal 0.774. Easiness to reach to the site

affects on the degree of health and safety for project employees.

Assurance rate of project has been ranked by the contractors respondents in the third
position with RIl equal 0.635. This factor affects the safety and cost performance of
construction contractors projects. DETR (2000) is in line with our result as this factor

affects the cost and safety performance of contractors.

Reportable accidents rate in project has been ranked by the contractors respondents in
the fourth position with RIl equal 0.600. Reportable accidents rate affects the safety
performance of construction projects. This will affect the overall of construction
contractors performance. Samson and Lema (2002) are in line with this result as
number of all accidents case affects the safety and health performance of construction

projects.

Comparison between owners, consultants and contractors:

Comparison between owners, consultants and contractors for health and safety factors

are summarized in Table 4.26:
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Table (4.26) Comparison between owners, consultants and contractors for health and
safety factors

Owner Consultant Contractor

Factors RIl | Rank | RIl | Rank | RIl | Rank

(8) Health and safety factors

Application of health and safety
factors in organization 0.700 | 2 0.728 1 0.787

Reportable accidents rate in project 0.729 1 0.680 3 0.600 4

Eas ness to reach to the site (location 0.694 3 0.704 > 0.774
of project)

Application of hedth and safety factors in organization has been ranked by the
consultants and contractors respondents in first position but has been ranked by the
owners respondents in the second position. However, this factor is very important for
three parties because application of health and safety factors in construction projects
will improve overall performance of construction project. Cheung et a (2004) is in
line with this result as this factor affect strongly on performance of projects because it

affects the safety of employees.

Reportable accidents rate in project has been ranked by the owners respondents in the
first position. It has been ranked by the consultants respondents in the third position
and has been ranked by the contractors respondents in the fourth position. Owners
considered this factor as the most important one because reportable accidents rate
usualy affects the safety performance and the client satisfaction degree in
construction projects. Samson and Lema (2002) are in agreement with this result as
number of all accidents case affects the safety and health performance of construction

projects.

Easiness to reach to the site (location of project) has been ranked by the owners
respondents in the third position and has been ranked by the consultants and
contractors respondent in the second position. This factor is more important for
consultants and contractors because easiness to reach to the site is more related to

them and affects the degree of safety for their employees.
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4.2.9 Group nine: Innovation and lear ning factors:

The relative importance index (RIl) and rank of innovation and learning factors are

summarized in Table 4.27:

Table (4.27) RII and rank of innovation and learning factors

Eactors Owner Consultant Contractor
RIIl | Rank | RIl | Rank | RIl | Rank

(9) Innovation and learning factors
Learning from own experienceand | 5007 | 4 | o752 | 2 | 0818 | 2
past history
Learning from best practice and 0824 | 3 |0760 | 1 | o082 | 1
experience of others
Training the human resourcesin the
skills demanded by the project 0831 2 | 0720 0.787
Work group 0.776 5 0.736 4 0.787 4
Review of failures and solve them 0.824 3 0.752 2 0.809 3

Ownersview

Learning from own experience and past history has been ranked by the owners
respondents in the first position with RIl equal 0.847. This factor is the most
important one for owners because learning from own experience and past history can
improve and develop performance of current and future projects. Thisresult isin line
with Samson and Lema (2002) as learning from own experience and past history
affects the performance of construction projects because it affects the innovation and

learning required to construct projects. Thisisrelated to owners' satisfaction.

Training the human resources in the skills demanded by the project has been ranked
by the owners respondents in the second position with RIl equal 0.835. Training the
human resources in the skills demanded by the project assists employees to perform
project successfully and with high professional degree. All of that will increase
satisfaction of owner. lyer and Jha (2005) are not in agreement with this result as
training the human resources in the skills demanded by the project is not important for
owners. This might be due to different location, motivation system and management

style.
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Learning from best practice and experience of others has been ranked by the owners
respondents in the third position with RIl equal 0.824. It can improve and develop
performance of current and future projects. This result is in agreement with Samson
and Lema (2002) as learning from best practice and experience of others affects the
performance of construction projects because it affects the innovation and learning
required for construction. Thisisrelated to clients' satisfaction.

Review of fallures and solve them has also been ranked by the owners respondents in
the third position with RIl equal 0.824. This factor will enhance project performance
and will satisfy the owner. Samson and Lema (2002) arein line with this result, as this

factor will satisfy the owner of project.

Work group has been ranked by the owners respondents in the fifth position with RI|
equal 0.776. Work group between owner and other parties lead to better performance
of project. This result is in agreement with Samson and Lema (2002) as work group

usually satisfy the owners.

Consultantsview

Learning from best practice and experience of others has been ranked by the
consultants respondents in the first position with RIl equal 0.760. This factor is the
most important one for consultants because it can improve and develop consultants
performance of current and future projects. This result is in agreement with Samson
and Lema (2002) as learning from best practice and experience of others affects the
performance of consultants as it affects the innovation and learning required for

supervision. Thisisrelated to clients satisfaction

Learning from own experience and past history has been ranked by the consultants
respondents in the second position with RIl equal 0.752. Learning from own
experience and past history can improve and develop consultants performance of
current and future projects. This result is in line with Samson and Lema (2002) as

learning from own experience and past history affects the performance of consultants
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because it affects the innovation and learning required for supervision projects. Thisis
related to clients' satisfaction.

Review of failures and solve them has aso been ranked by the consultants
respondents in the second position with RIl equal 0.752. This factor will enhance
project performance and will satisfy the owner. Samson and Lema (2002) are in line

with this result, as this factor will satisfy the owner of project.

Work group has been ranked by the consultants respondents in the fourth position
with RIl equal 0.736. Work group between consultant and other parties lead to better
performance of project. This result is in agreement with Samson and Lema (2002) as

work group usually satisfy the owners.

Training the human resources in the skills demanded by the project has been ranked
by the consultants respondents in the fifth position with RIl equal 0.720. Consultants
should train employees with different and improved skills in order to design and

supervise different and complex types of projects.

Contractorsview

Learning from best practice and experience of others has been ranked by the
contractors respondents in the first position with RIl equal 0.822. contractors
considered this factor as the most important one because it can improve and develop
construction contractors performance of current and future projects. This factor is
strongly related to contractors party. This result is in line with Samson and Lema
(2002) as learning from best practice and experience of others affects the performance

of contractors because it affects the innovation and learning required for construction.

Learning from own experience and past history has been ranked by the contractors
respondents in the second position with RIl equal 0.818. Learning from own
experience and past history can improve and develop contractors performance of
current and future projects. This factor is also strongly related to contractors party.

This result is in agreement with Samson and Lema (2002) as learning from own
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experience and past history affects the performance of contractors because it affects

the innovation and learning required to implement projects.

Review of failures and solve them has been ranked by the contractors respondents in
the third position with RIl equal 0.809. Review of failures and solve them will
enhance contractors performance and will satisfy the owner. Samson and Lema
(2002) are in line with this result, as this factor will improve the contractors

performance and will satisfy the owner of project.

Training the human resources in the skills demanded by the project has been ranked
by the contractors respondents in the fourth position with RIl equal 0.787. Contractors
should train their employees with different and improved skillsin order to implement
different and complex types of projects. lyer and Jha (2005) remarked that training the
human resources in the skills demanded by the project is not important for contractors

because of poor motivation and learning systems in Indian construction projects.

Work group has also been ranked by the contractors respondents in the fourth position
with RII equal 0.787. Work group between contractor and other parties lead to better
performance of project. This also will satisfy the owner. Samson and Lema (2002)
obtained that work group usually enhance performance of contractors and satisfy the

owners.

Comparison between owners, consultants and contractors:

Comparison between owners, consultants and contractors for innovation and learning

factors are summarized in Table 4.28:
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Table (4.28) Comparison between owners, consultants and contractors for innovation
and learning factors

Owner Consultant Contractor

Factors RII [ Rank | RII [ Rank | RIl | Rank

(9) Innovation and learning factors

Learning from own experience and

past history 0.847 1 0.752 2 0.818 2

Learning from best practice and

) 0.824 3 0.760 1 0.822 1
experience of others

Training the human resources in the

ills demanded by the project 083 | 2 | 0720 | 5 | 0787 | 4

Learning from own experience and past history has been ranked by the owners
respondents in the first position and has been ranked by the consultants and
contractors respondents in the second position. This factor is more important for
owners than for others. Owners can use their own experience and past history to
improve and develop performance of their current and future projects. Samson and
Lema (2002) remarked that learning from own experience and past history affects the
performance of projects because it affects the innovation and learning required to

construct projects.

Learning from best practice and experience of others has been ranked by the owners
respondents in the third position and has been ranked by the consultants and
contractors respondents in the first position. Contractors and consultants considered
this factor as more important than owners did. This is because learning from best
practice and experience of others can improve and develop consultants and
contractors performance. This result isin agreement with Samson and Lema (2002) as
learning from best practice and experience of others affects the performance of
construction projects because it affects the innovation and learning required for

construction.

Training the human resources in the skills demanded by the project has been ranked
by the owners respondents in the second position. It has been ranked by the
consultants respondents in the fifth position and has been ranked by the contractors
respondents in the fourth position. This factor is less important for contractors and

consultants in Gaza Strip as they seldom train their employees by required and
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professional skills. lyer and Jha (2005) remarked that training the human resources in

the skills demanded by the project is not important for owners and contractors

because of poor mativation and learning systems in Indian construction projects.

4.2.10 Group ten: Environment factors:

The relative importance index (RIl) and rank of environment factors are summarized

in Table 4.29:
Table (4.29) RII and rank of environment factors
Factors Owner Consultant Contractor
RII | Rank | RIl | Rank | RIl | Rank

(20) Environment factors
Air quality 0.588 3 0.592 2 0.671 2
Noise level 0.565 4 0.512 4 0.613 4
Wastes around the site 0.635 2 0.584 3 0.649 3
Climate condition in the site 0.729 1 0.656 1 0.707 1

Ownersview

Climate condition in the site has been ranked by the owners respondents in the first
position with RIl equal 0.729. This factor is the most important one for owners
because climate condition in the site affects the productivity and time performance of
project. This result is not in line with lyer and Jha (2005) as climate condition is not

important for owners because of different location, weather and environment.

Wastes around the site have been ranked by the owners respondents in the second
position with RIl equal 0.635. Wastes around the site affect the health and safety of
employees. Thisresult isin agreement with Cheung et a (2004) as wastes around the
site affect strongly the performance of project. However, Ugwu and Haupt (2007) are
not in agreement with our result as this factor is not important to owners. This might

be because of different location and environment.

Air quality has been ranked by the owners respondents in the third position with RII
equal 0.588. Air quality affects the hedth, safety and productivity performance.
Cheung et a (2004) observed that air quality affects strongly the performance of
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project. However, Ugwu and Haupt (2007) obtained that this factor is not important to

owners. This might be because of different location and environment.

Noise level has been ranked by the owners respondents in the fourth position with RI|
equal 0.565. Noise level affects the productivity performance of project. Ugwu and
Haupt (2007) obtained that this factor is not important for owners. This might be

because of different location and environment.

Consultants view

Climate condition in the site has been ranked by the consultants respondents in the
first position with RIl equal 0.656. Consultants considered this factor as the most
important one because climate condition in the site affects the productivity and time
performance of project. lyer and Jha (2005) are not in agreement with our result as
climate condition is not important for consultants. This might be due to different

location, whether and environment.

Air quality has been ranked by the consultants respondents in the second position with
RIl equal 0.592. Air quality affects the health, safety and productivity performance.
Cheung et a (2004) observed that air quality affects strongly the performance of
project. However, Ugwu and Haupt (2007) obtained that this factor is not important to

consultants. This might be because of different location and environment.

Wastes around the site have been ranked by the consultants respondents in the third
position with RIl equal 0.584. Wastes around the site affects the health and safety of
employees. Cheung et al (2004) remarked that wastes around the site affect strongly
the performance of project. However, Ugwu and Haupt (2007) obtained that this
factor is not important to consultants. This might be because of different location and

environment.

Noise level has been ranked by the consultants respondents in the fourth position with

RIl equal 0.512. Noise level affects the productivity performance of project. Ugwu
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and Haupt (2007) obtained that this factor is not important for consultants. This might

be because of different location and environment.

Contactorsview

Climate condition in the site has been ranked by the contractors respondents in the
first position with RIl equal 0.707. Contractors considered this factor as the most
important one because climate condition in the site affects the productivity and time
performance of project. This result is not in agreement with lyer and Jha (2005) as
climate condition is not important for contractors. This might be because of different

|ocation, weather and environment.

Air guality has been ranked by the contractors respondents in the second position with
RIl equal 0.671. Air quality affects the health, safety and productivity performance of
contractors. Cheung et a (2004) and Ugwu and Haupt (2007) are in line with our
result as this factor is very important for contractors because it affects strongly the

performance of contractors.

Wastes around the site have been ranked by the contractors respondents in the third
position with RII equal 0.649. Wastes around the site affects the health and safety of
employees. Cheung et a (2004) observed that wastes around the site affect strongly
the performance of project. However, Ugwu and Haupt (2007) obtained that this
factor is not important to contractors. This might be because of different location and

environment.

Noise level has been ranked by the contractors respondents in the fourth position with
RIl equal 0.613. Noise level affects the productivity performance of contractors.
Ugwu and Haupt (2007) obtained that this factor is moderately important for

contractors. This might be because of different location and environment.
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Comparison between owners, consultants and contractors:

Comparison between owners, consultants and contractors for environment factors are

summarized in Table 4.30:

Table (4.30) Comparison between owners, consultants and contractors for

environment factors

Eactors Owner Consultant Contractor
RII | Rank | RII | Rank | RIl | Rank
(10) Environment factors
Climate condition in the site 0.729 1 0.656 1 0.707 1
Noise level 0.565 4 0.512 4 0.613 4

Climate condition in the site has been ranked by the owners, consultants and
contractors respondents in the first position. This factor is the most important one for
them because it affects the productivity and time performance of project. Thisresult is
not in agreement with lyer and Jha (2005) as climate condition is not important for

three parties. This might be because of different location, weather and environment.

Noise level has been ranked by the owners, consultants and contractors respondents in
the fourth position. However, for all parties, noise level is less important than other
environmental factors because it is rarely obtained in Gaza Strip. Ugwu and Haupt
(2007) remarked that this factor is not important for owners and consultants but it is
moderately important for contractors. Generally, noise level affects the productivity

performance of construction projects.

4.3 Degree of Agreement among the Owners, Contractors and
Consultants Regarding Factors Affecting the Performance of
Construction Projects

To determine whether there is a significant degree of agreement among the three
groups (Owners, Contractors and Consultants) Kendall's Coefficient of Concordance
is used as ameasure of agreement among raters. Each case is ajudge or rater and each
variable is an item or person being judged. For each variable, the sum of ranks is
computed. Kendall's W, ranges between zero (no agreement) and one (complete

agreement).
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To determine whether there is degree of agreement among the levels of each of the
factors affecting the performance of construction projects for each owner, contractors
and consultants, Kendall's Coefficient of Concordance says that the degree of
agreement on a zero to one scaleis (Moore et al, 2003; Frimpong et a, 2003):

12U -3m?n(n —1)2

W
m*n(n-1)

1)

Where:

n

U=>(XR)

i=1

e n=number of factors;

e m = number of groups;

e j=thefactors1,2,...,N.

e Null Hypothesis: Hg There is insignificant degree of agreement among the
Owners, Contractors and Consultants.

e Alternative Hypothesis: H; : There is significant degree of agreement among the

Owners, Contractors and Consultants.

Table 4.31 shows the results of Kendall's Coefficient of Concordance for each group:

Table (4.31) Kendall's Coefficient of Concordance

Field W Chi-Square | P-value | Decision
Cost factors 0.457 119.277 0.012 Reject HO
Time factors 0.527 137.547 0.000 Reject HO
Quality factors 0.586 152.946 0.000 Reject HO
Productivity factors 0.468 122.148 0.008 Reject HO
Client Satisfaction factors 0.537 140.157 0.000 Reject HO
Regular and community satisfaction 0.274 71514 0.885 Don't rgject
factors HO
People factors 0.484 126.324 0.004 Reject HO
Health and Safety factors 033 | 86.13 0.506 D°”;|Be‘e°t
Innovation and learning factors 0.552 144.072 0.000 Reject HO
. Don't reject
Environment factors 0.217 56.637 0.995 HO
ALL groups 0.507 132.327 0.001 Reject HO

* The agreement is significant at level of significant o = 0.05
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For Cost, Time, Quality, Productivity, Client Satisfaction, People, Innovation and
learning factors, and al groups together, the p-values (Sig.) are lessthan a = 0.05 (o is
the level of significance) the null hypothesis, HO, is rejected and the aternative
hypothesis, H1, is accepted. Therefore, it can be said that there is a significant degree
of agreement among the owners, contractors and consultants regarding factors
affecting the performance of construction projects in the Gaza strip.

On the other hand, for regular and community satisfaction, Health and Safety, and
Environment factors, the p-values (Sig.) are greater than o = 0.05 (a is the level of
significance) then we don't rgject the null hypothesis, HO. Therefore, it can be said
that there is insufficient evidence to support the alternative hypothesis, H1. Hence,
there is insignificant degree of agreement among the owners, contractors and
consultants regarding factors affecting the performance of construction projects in the
Gaza strip.

4.4 M eans Differences of the Respondents Agreements Regarding the
Factor s Affecting the Perfor mance of Construction Projects

The Kruskal-Wallis. (KW) test is a statistical test that is used to compare the ranks
means between two or more samples. This test is used in order to check out if there
are any significant differences in the point of view of the respondents (Owners ,
Contractors and Consultants) regarding the levels of each of the factors affecting the
performance of construction projects. The KW results are shown in the following
Table 4.32:

Table (4.32) Kruskal- Wallis test for factors affecting the performance of construction

projects
Field KW value | pr | p-value(Sig)

Cost factors 2.141 2 0.343
Time factors 0.097 2 0.953
Quality factors 0.004 2 0.998
Productivity factors 0.302 2 0.860
Client Satisfaction factors 2.634 2 0.268
Regular and community

satisfaction factors 1.006 2 0.605
People factors 4.456 2 0.108
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Field KW value | pr | p-value(Sig.)
Health and Safety factors 0.080 2 0.961
Innovation and learning factors 1.804 2 0.406
Environment factors 2.949 2 0.229
ALL groups 0.568 2 0.753

DF : Degrees of Freedom

As shown in previous table, al p-value (sig.) for each group is greater than o = 0.05
(o is the level of significance), then there are no significant differences between the
organization types (Owners , Contractors and Consultants) regarding their respondent

degreeto al fields.

45 Part Three. The Practices Concerning the Performance of

Construction Projects:

The target groups in this study are owners, consultants and contractors. 120
guestionnaires were distributed as follows: 25 to owners, 35 to consultants and 60 to
contractors. 88 questionnaires were received (73%) as follows. 17 (70%) from
owners, 25 (72%) from consultants and 46 (77%) from contractors as respondents.
This part of study discusses the practices concerning the performance of construction

projects.

4.5.1 Time management practice
1. What kind of method do you use to represent the project planning and scheduling?

Table (4.33) Usage of planning method

ltem Per cent % (Frequency)
Owner Consultant Contractor
Bar Chart method 56.25 (10) 41.67 (10) 53.49 (25)
Critical Path method 43.75 (7) 54.17 (14) 32.56 (15)
S-Curve method - 4.17 (1) 11.63 (5)
Others - - 2.33(2)
Total 100 (17) 100 (25) 100 (46)

Table 4.33 shows that Bar Chart method is the most important planning and

scheduling method for owners and contractors because Bar Chart method can
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facilitate time performance control for each scheduled activity through project
implementation. However, Critical Path Method (CPM) is the most important one for
consultants because CPM can be used to determine critical activities of project. This
will assist consultants to evaluate overall time performance and to identify the
effectiveness of critical path on completion date of project. S-Curve method is never
used by owners and it is rarely used by consultants and contractors. Thisis because S-
Curve method can compare only between actual time and estimated time at any stage
through project implementation. It is difficult to control time performance for each
scheduled activity and it is difficult to obtain critical path affecting overall time

performance of project.

Chen (2007) remarked that in many situations, time of projects can be complicated
and challenging to be managed. When the activity times in the project are
deterministic and known, critical path method (CPM) has been demonstrated to be a
useful tool in managing projects in an efficient manner to meet this challenge. Koo et
a (2007) stated that construction planners face many scheduling challenges during the
course of a project. Planners today rely on CPM-based scheduling tools to evauate
different sequencing alternatives for their feasibility and whether they will meet
project deadlines.

2. How often your project team does formally meet for discussion of monitoring,
updating and controlling the progress?

Table (4.34) Frequency of meeting type of project team

ltem Percent % (Frequency)
Owner Consultant Contractor
Daily 11.76 (2) 4.17 (1) 10.87 (5)
Weekly 70.59 (12) 87.50 (22) 80.43 (37)
Monthly 17.65 (3) 4.17 (1) 8.70 (4)
No - 4.17 (1) -

Table 4.34 shows that owners, consultants and contractors often meet weekly for
discussion. Weekly meeting assist them for monitoring, updating and controlling the
progress through project implementation. In addition, they can solve problems,
evaluate current performance, and improve future works. Respondents are rarely

meets daily or monthly. Daily meeting are required in the case of sensitive and very
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important works. Monthly meeting is not effective for monitoring or updating
processes. Navon (2005) stated that a controlling and updating is an important
element to identify factors affecting construction project performance. Marica (2007)
obtained that the controlling and monitoring works affect the quality, production and

management system.

3. How often do you coordinate your schedule with master schedul e of the project
owner?

Table (4.35) Coordination frequency of current schedule with master schedule

ltem Percent % (Frequency)
Owner Consultant Contractor
Daily 11.76 (2) 4.00 (1) 32.61 (15)
Weekly 47.06 (8) 72.00 (18) 30.43 (14)
Monthly 41.18 (7) 24.00 (6) 36.96 (17)
No - - -

Table 4.35 shows that most of owners and consultants coordinate current schedule
with master schedule of the project weekly. This weekly coordination can assist them
to evaluate time performance of project comparing with base schedule. However,
most of contractors coordinate current schedule with master schedule of the project
monthly. In fact, contractors should do that weekly in order to have continuous
monitoring, controlling and updating of time performance of project. Generaly,
monitoring and updating the progress depends up on project duration, type of works
and degree of project complexity. Reichelt and Okuwoga (1998) identified that the
time performance problem is related to poor time control and updating. Lyneis (1999)
obtained that project schedule must be controlled by the dynamic feedback process.
Those processes include the rework cycle, feedback loops and effects between work

phases.
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4. How often do you require the sub-contractors or supplier to submit their detail
activities schedule for you in advance to adjust your actual schedule?

Table (4.36) Frequency of coordination with sub-contractors and supplier schedule

ltem Percent % (Frequency)
Owner Consultant Contractor
Daily 6.25 (1) 12.00 (3) 28.26 (13)
Weekly 43.75 (7) 28.00 (7) 34.78 (16)
Monthly 43.75 (7) 52.00 (13) 32.61 (15)
No 11.76 (2) 8.00 (2 4.35(2)

Table 4.36 shows that most owners coordinate with sub-contractors and supplier
schedule monthly or weekly. This depends up on the need of coordination and
controlling processes. However, most consultants coordinate with sub-contractors and
supplier schedule monthly. Most contractors coordinate with sub-contractors and
supplier schedule weekly. This coordination depends mainly on project nature, type of
work and duration of supplying and implementation. Thomas (2006) remarked that
the selection of suitable suppliers for the provision of various construction materialsis
one of the most important aspects in ensuring success performance of construction
projects. Errasti (2007) stated that subcontractors in the construction industry are
subject to tremendous pressures in terms of time, service and cost. Subcontractors
have responded to these challenges in a number of ways, foremost amongst these has
been by working more closely with their suppliers. In the construction industry,
subcontractors need to improve their performance in terms of quality, service and

cost.

5. How do you supply the incentive system to stimulate the construction time?

Table (4.37) Usage of each incentive system

ltem Percent % (Frequency)
Owner Consultant Contractor
Increase salary 58.82 (10) 59.09 (15) 52.17 (24)
Bonusin position - 9.09 (2) 15.22 (7)
Training 26.67 (4) 13.64 (3) 19.57 (9)
Others 20.00 (3) 18.18 (5) 13.04 (6)
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Table 4.37 shows that most of owners, consultants and contractors use increase salary
system in order to stimulate the construction time. This system will motivate
employees and assist them to improve productivity and performance. This system is
more important for employees than bonus in position or training systems because
these systems are rarely affect on employees performance or their productivity. This
is traced to cultural situation in the Gaza Strip. Training is required according to
nature of project and its duration. In addition, training is an important for
improvement and development overall performance of organization. Chan and
Kumaraswamy (2002) proposed specific strategies to increase speed of construction
and so to upgrade the construction time performance. It is remarked the better training

and motivation system can help to accelerate the performance.

6. Which software do you apply for planning and scheduling the progress the
project?

Table (4.38) Usage of each software for planning and scheduling

ltem Per cent % (Frequency)
Owner Consultant Contractor
Primavera - 12.00 (3) 19.57 (9)
Microsoft project 88.24 (15) 88.00 (22) 50.00 (23)
Excel sheet 11.76 (2) - 26.09 (12)
Others - - 4.35 (2)

Table 4.38 shows that Microsoft project is the most important, famous and easy
program used by owners, consultants and contractors for planning and scheduling.
This program enables them to schedule, monitor, update and control many criteria of
project such as time, cost and resources. In addition, most organizations in the Gaza
Strip are familiar with this program to be used for planning and scheduling processes.
It is observed that Primavera program is an advanced and a complex program
compared with Microsoft project. Construction organizations in the Gaza Strip are not
familiar with Primavera to be used or applied. However, Excel program has a

[imitation in usage for planning and scheduling.
Chan and Kumaraswamy (2002) remarked that construction programs with advanced

available software can help to accelerate the performance. Goh (2005) remarked that

information technology management leads to performance improvement in the
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construction industries. For instance, in Singapore 2003, general administration,
design, project management, planning, scheduling, site management were enhanced
by using of IT. In addition, there were more advantages as quick working, good

guality of work and fast access of information.

7. Didyour company formally participate in the pre-project planning effort?

Table (4.39) Company formally participation in the pre-project planning effort

Percent % (Frequency)

Item Owner Consultant | Contractor
Y es, as the pre-project planner 75.00 (13) 12.00 (3) 23.91(11)
Y es, as the consultant 12.50 (2) 80.00 (20) 8.70 (4)
No 12.50 (2) 8.00 (2) 67.39 (31)

Table 4.39 shows that most owners participate in the pre-project planning effort as the
pre-project planner. Most consultants participate in the pre-project planning effort as
the consultant. However, Most contractors do not participate in the pre-project
planning effort. Planning of construction projects is one of the main duties and
responsibilities of consultants. Owners mainly need planning for budget and time
estimation of projects. Some contractors participate in the planning for complex and
large projects. This depend up on the nature and type of implemented works. Wang
(2004) remarked that construction planning and efficient site utilization are of
importance in the site management of building construction. Today’s complex
projects, coupled with an increasing number of project participants, require more

effective planning and communication.

8. Did projects be delay because of Gaza strip political conditions?

Table (4.40) Delay of projects because of Gaza strip political conditions

ltem Per cent % (Frequency)
Owner Consultant | Contractor
Yes 88.24 (15) 88.00 (22) 76.09 (35)
No - - 2.17 (1)
Sometimes 11.76 (2) 12.00 (3) 21.74 (10)

Table 4.40 shows that most owners, consultants and contractors agree that projects

were delay because of Gaza strip political conditions. Continuous closures in the Gaza
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Strip lead to rapid shortage of construction materials and delay of projects. This
problems can be considered as an obstacle for time performance of construction
projects. All owners, consultants and contractors feel with such this sensitive problem
in their projects. In 2006 there were many projects in Gaza Strip which finished with
poor time performance because of many reasons such as non-availability of materials
and continuous closures (UNRWA, 2006). Construction projects in Gaza Strip
suffered from difficult political and economical situation which lead to poor

performance of projects (World Bank, 2004).

4.5.2. Cost management practice:

1. Do you have the cost schedule associated with the estimated time schedul e?

Table (4.41) Presence of cost schedule associated with the estimated time schedule

ltem Per cent % (Frequency)
Owner Consultant | Contractor
Yes 68.75(12) | 64.00(16) | 58.70 (27)
No 6.25 (1) 4.00 (1) 17.39 (8)
Sometimes 25.00 (4) 32.00 (8) 23.91 (11)

Table 4.41 shows that construction organizations often use cost schedule associated
with the estimated time schedule. This association assist organizations to evaluate
performance of cost and time together at any stage through project implementation.
That will assist construction organizations to know if project is ahead or behind of
schedule and if it is over or under estimated cost. Reichelt and Lyneis (1999) obtained
that time schedule and budget performance are controlled by the dynamic feedback
process. Those processes include the rework cycle, feedback loops creating changes

in productivity and quality, and effects between work phases.
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2. Do you apply the actual value and earned value concept in controlling cost for the

project?

Table (4.42) Applying the actual value and earned value concept in controlling cost

ltem Percent % (Frequency)
Owner Consultant | Contractor
Yes 58.82 (10) | 58.33(15) | 54.55(25)
No 23.53 (4) 12.50 (3) 27.27 (13)
Sometimes 17.65 (3) 29.17 (7) 18.18 (8)

Table 4.42 shows that most of owners, consultants and contractors apply the actual
value and earned value concept in controlling cost for the project. Earned value
concept provides a system for evaluating the performance of the project through
integrating cost, schedule, and work. This will assist for evaluation cost and time
performance of projects. For example, at any stage of project, if earned value is more
than actual value, the cost performance will be good. Vandevoorde (2006) stated that
Earned value project management is a well-known management system that integrates
cost, schedule and technical performance. It allows the calculation of cost and
schedule variances and performance indices and forecasts of project cost and schedule
duration. The earned value method provides early indications of project performance
to highlight the need for eventual corrective action.

3. Do you have acost engineer who is only responsible for dealing with cost control?

Table (4.43) Having a cost engineer who is only responsible for dealing with cost

control
ltem Percent % (Frequency)
Owner Consaultant | Contractor
Yes 11.76 (2) 28.00 (7) 30.43 (14)
No 76.47 (13) 60.00 (15) | 43.48 (20)
Sometimes 11.76 (2) 12.00 (3) 26.09 (12)

Table 4.43 shows that most of owners, consultants and contractors do not have a cost
engineer who is only responsible for dealing with cost control. This is because most
construction firms in the Gaza Strip are small size nature. Hence, their needs to cost
engineer is much lower than large companies. Chan and Kumaraswamy (1996) stated
that poor site management and low speed of decision making involving all project

teams affecting cost performance control of project. Reichelt and Lyneis (1999)
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obtained that project cost performance can be controlled by the dynamic feedback
process. Those processes include the rework cycle, feedback loops creating changes

in productivity and quality, and effects between work phases.

4. Do you give right and authority for line managers to manage the actual expenses?

Table (4.44) Giving right and authority for line managers to manage the actua

expenses
ltem Percent % (Frequency)
Owner Consultant | Contractor
Yes 41.18 (7) 29.17 (7) 43.48 (20)
No 23.53 (4) 41.67 (11) 32.61 (15)
Sometimes 35.29 (6) 29.17 (7) 23.91 (11)

Table 4.44 shows that most owners and contractors give right and authority for line
managers to manage the actual expenses. However, most of consultants do not give
right and authority for line managers to manage the actual expenses. Giving right and
authority for line managers to manage the actual expenses depends mainly on the
nature and size of works. Chan and Kumaraswamy (2002) remarked that effective
communication and fast information transfer between managers and participants help

to accel erate the building construction process and performance.

5. Do you apply any software to plan, monitor, and control cost?

Table (4.45) Applying any software to plan, monitor, and control cost

ltem Per cent % (Frequency)
Owner Consultant | Contractor
Yes 47.06 (8) 50.00 (13) | 45.65(21)
No 23.53 (4) 33.33(8) 28.26 (13)
Sometimes 29.41 (5) 16.67 (4) 26.09 (12)

Table 4.45 shows that most owners, consultants and contractors use software program
in order to facilitate planning, monitoring and controlling cost. The most programs
used in construction organization in order to control and monitor cost are : Excel, Ms
project and Al Aseel programs. Most organizations are familiar with these software

programs because they are easy to be used and have different facilities and functions
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to control the cost. Goh (2005) remarked that information technology management
leads to performance improvement in the construction industries. For instance, in
Singapore 2003, general administration, design, project management, cost control, site
management were enhanced by using of IT. In addition, there were more advantages
as quick working and good quality of work.

6. Do you apply the following records to estimate the construction cost for the
project?

Table (4.46) Applying the following records to estimate the construction cost for the

project
ltem Percent % (Frequency)
Owner Consultant | Contractor
Historical cost data 45.8 (8) 40.5 (10) 37.1(17)

Current quotation for labor,
material and equipment cost 54.2 (9) 56.8 (14) 59.7 (28)

Others - 2.7 (1) 3.2(1)

Table 4.46 shows that most owners, consultants and contractors use current quotation
for labor, material and equipment cost to estimate the construction cost for the project.
This method is more accurate for cost estimation than others because it depend on
current situation. However, historical data is interested to be used for owners,
consultants and contractors as an experience can assist for quick evaluation and
estimation. Dissanayaka and Kumaraswamy (1999) stated that the current knowledge
for construction industry that would influence performance enables project managers
to pay specia attention to control performance more effectively. Thomas (2002)
stated that documenting and archiving performance data could be useful for future
reference and projects.
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7. Didthe project be delay by late payment from the owner?

Table (4.47) Delay of project by late payment from the owner

ltem Percent % (Frequency)
Owner Consultant | Contractor
Yes 35.29 (6) 32.00 (8) 28.26 (13)
No 29.41 (5) 12.00 (3) 15.22 (7)
Sometimes 35.29 (6) 56.00 (14) | 56.52 (26)

Table 4.47 shows that most consultants and contractors stated that the project was
sometimes delay by late payment from the owner. In the Gaza Strip, contractors
usually suffer from this problem. Delay in payment from owner to contractor lead to
delay of contractors performance and cause problem in time performance. This may
also lead to disputes and claims between owner and contractor of project. All of that
will affect the overall performance of project which has been implemented. Karim
and Marosszeky (1999) remarked that average delay in payment from owner to

contractor affects the time performance and causes delay of project.

8. Didtheactual cost of projects be more than the estimated cost because of Gaza
strip political conditions?

Table (4.48) The percent if actual cost of projects was more than the estimated cost

because of Gaza strip political conditions

ltem Percent % (Frequency)
Owner Consaultant | Contractor
Yes 76.47 (13) 80.00 (20) 82.61 (38)
No - 4.00 (1) 2.17 (1)
Sometimes 23.53 (4) 16.00 (4) 15.22 (7)

Table 4.48 shows that most owners, consultants and contractors agree that actual cost
of projects was more than the estimated cost because of Gaza strip political
conditions. Continuous closures in the Gaza Strip lead to rapid shortage of
construction materials and escalation of construction materia prices. This escalation
of material prices affect the liquidity and cost performance of projects. It should be
mentioned that construction projects in Gaza Strip suffered from difficult political and
economical situation which lead to poor performance of projects (World Bank, 2004).

In 2006 there were many projects in Gaza Strip finished with poor performance
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because of many reasons such as non-availability of materials and continuous closures
(UNRWA, 2006).

4.5.3. Owner satisfaction management practice:

1. Product (project)

Table (4.49) Owner satisfaction degree for consultants and contractors projects

How satisfied are the ownerswith the Percent (%) (Frequency)

finished product of projects executed Low medium high

by your company? satisfied satisfied satisfied
Consultant - 20 (5) 80 (20)
Contractor 45 (2 25 (12) 70.5(32)

Table 4.49 shows that owners are medium satisfied with 20 % of consultants projects
and high satisfied with 80 % of consultants projects in the Gaza Strip. However,
owners are low satisfied with 4.5 % of contractors projects, medium satisfied with
25% of contractors projects and high satisfied with 70.5 % of contractors projects.
Generally, it is obtained that most of consultants and contractors projects are high
satisfied by the owners in the Gaza Strip. In addition, some contractors and
consultants projects are medium satisfied by the owner because of many reasons such
as. poor quality, non conformance to specification, problems in cost and time
performance, weak coordination or relationship between projects participants,
occurrence of accidents through implementation stage, claims and disputes. Cheung
et a (2004) and lyer and Jha (2005) obtained that speed and reliability of service to
owner are important for client satisfaction.
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2. Organization

Table (4.50) Owner satisfaction degree for each of consultants and contractors

companies services

0,

How satisfied are FEREEE (0]
the owner with the L . . . L
services of your Low satisfied medium satisfied high satisfied

-
company: Consultant | Contractor | Consultant | Contractor | Consultant | Contractor
Overadl
performance - - 20 35.56 80 64.44
Ability to keep to
orice quoted - 17.39 48 43.48 52 39.13
ﬁﬂ: tytokeepto 8.33 19.57 33.33 30.43 58.33 50.00
Ability to keep to - 222 12 20.00 83 77.78
quality
Resolution of any
defects 4.00 2.17 28.00 39.13 68.00 58.70
Trust/ Overdll
confidence in your - - 24.00 23.91 76.00 76.09
ability

Table 4.50 shows that the overal performance of the most of consultants and
contractors projects is high satisfied by the owners as 80 % of consultants projects are
high satisfied and 64.44 % of contractors projects are high satisfied by the owners.

On the other hand, most of consultants projects are high satisfied to owners with
respect to availability to keep to cost. Most of contractors projects are medium
satisfied to owners with respect to availability to keep to cost. Most of consultants and
contractors projects are high satisfied to owners with respect to availability to keep to
time, availability to keep to quality, resolution of any defects and overall confidence
in ability.

Owner satisfaction mainly depends up on information coordination between owner
and project parties, leadership skills for project manager, speed and reliability of
service to owner, number of disputes between owner and project parties and number

of reworks.
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3. Defects

Table (4.51) Defects impact degree on the owner at the time of handover

What was the impact
of defects on the
owner at the time of

few defectswith | Some defectswith | many defects with
low impact on the | someimpact on the | high impact on

owner owner the owner

handover?
Consultant 87.50 % 12.50 % -
Contractor 77.27 % 22.73% -

Table 4.51 shows that 87.50% of consultants projects and 77.27 % of contractors
projects have few defects with low impact on the owner satisfaction. However,
12.50% of consultants projects and 22.73 % of contractors projects have some defects
with some impact on the owner satisfaction. Generally, consultants and contractors
projects usually have few defects with low impact on the owner satisfaction. Thisis
traced to many factors such as information coordination between owner and project
parties, leadership skills for project manager, speed and reliability of service to owner.
Cheung et a (2004) and lyer and Jha (2005) obtained that speed and reliability of
service to owner are important for client satisfaction.

4.5.4 Safety management practice:

1. Towhat extent has an overall project safety factors been implemented?

Table (4.52) Implementation frequency of safety factors

ltem Percent % (Frequency)
Owner Consaultant | Contractor
Not at al 6.25 (1) - -
Moderately 68.75(12) | 56.00 (14) 52.17 (24)
Extensively 25.00 (4) 44.00 (11) | 47.83(22)

Table 4.52 shows that in most cases, an overall project safety factors has been
moderately implemented in construction organizations. This is because of absence of
safety control or its application through project implementation stage. In the Gaza
Strip, there are many contractors do not care with applying health and safety factors
during construction of projects. In addition, consultants do not have sufficient control

or continuous supervision for safety application. All of that will lead to occurrence of
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accidents and problems in construction projects. Cheung et a (2004) remarked that
safety factor affects strongly on performance of projects. Ugwu and Haupt (2007)
stated that safety factors are significant for consultants and contractors because it
affects strongly the safety performance of construction projects.

2. How often do you organize the meeting for safety issue?

Table (4.53) Meeting frequency for safety issue

ltem Percent % (Frequency)
Owner Consultant | Contractor
None 6.25 (1) 8.00 (2) 26.67 (12)
Monthly 50.00 (9) 64.00 (16) 20.00 (9)
Weekly 25.00 (4) 16.00 (4) 24.44 (11)
Daily 18.75 (3) 12.00 (3) 28.89 (14)

Table 4.53 shows that most of owners and consultants organize the meeting for safety
issue monthly. However, most of contractors organize the meeting for safety issue
daily. This is because contractors are more interested with operational factors which
require frequent and continuous meeting for safety issues. Otherwise contractors,
owners and consultants are more familiar with clients and technical factors. Cheung et
a (2004) and Ugwu and Haupt (2007) obtained that safety issues are significant and
important for improvement of construction projects performance.

3. On average, how much ongoing formal safety training did workers receive each
month?

Table (4.54) Safety training numbers each month

ltem Percent % (Frequency)
Owner Consultant | Contractor
None 68.75(12) | 58.33(15) | 41.30(19)
Lessthan 1 hr 31.25 (5) 25.00 (6) | 52.17 (24)
1-4hrs - 8.33(2) 4.35(2)
4—7hrs - 4.17 (1) 2.17 (1)
Over 7 hrs - 4.17 (1) -

Table 4.54 shows that most of owners and consultants do not have any formal safety

training. However, most of contractors have formal safety training less than 1 hr per
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month. Generally, in the Gaza Strip, it is observed that most of construction
organizations do not have formal safety training. This will lead to absence of safety
application and will contribute to occurrence of many accidents and problems in the
site. Construction projects in the Gaza Strip are recommended to have formal safety
training in order to improve performance of construction projects. Cheung et al (2004)
remarked that safety factors affect strongly on performance of construction projects.

4. To what extent was pre-task planning for safety conducted by contractor foremen
or other site managers?

Table (4.55) Frequency of pre-task planning for safety conducted by contractor
foremen or other site managers

ltem Percent % (Frequency)
Owner Consultant | Contractor
Not at al 11.76 (2) 20.00 (5) 17.78 (8)
Moderately 76.47 (13) 52.00 (13) 53.33 (25)
Extensively 11.76 (2) 28.00 (7) 28.89 (13)

Table 4.55 shows that in most cases, pre-task planning for safety was moderately
conducted by contractor foremen or other site managers. Thisis because of absence of
safety planning and control through project implementation stage. In the Gaza Strip,
there are many contractors do not care with planning health and safety issues during
construction of projects. This will lead to occurrence of accidents and problems in
construction projects. Ugwu and Haupt (2007) stated that safety planning is
significant for contractors because it affects strongly the safety performance of

construction projects.
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CHAPTER 5

CONCLUSION AND RECOMMENDATIONS

5.1 Conclusion

Construction industry is considered as an important sector in the world as it develops
and achieves the goals of society. The performance of the construction industry is
affected by clients, contractors, consultants, stakeholders, regulators, national
economies and others. The main aim of this thesis is to identify the local factors
affecting the performance of construction projects in the Gaza Strip. The aim of this
research was broken down into the following objectives:

5.1.1 To determine owners, consultants and contractors per ceptions towards the
relativeimportance of the key performanceindicatorsin Gaza Strip construction

projects

A structured questionnaire survey approach was considered to study the impact of
various attributes and factors affecting construction projects performance. The
guestionnaire assist to study the attitude of owners, consultants and contractors
towards key performance indicators in the construction industry. Pilot study of the
guestionnaire was achieved by a scouting sample, which consisted of 30
guestionnaires. These questionnaires were distributed to expert engineers such as
projects managers, site engineers/office engineers and organizations managers. They
have a strong practical experience in construction industries field. Their sufficient

experiences are a suitable indication for pilot study

Sixty-three factors were considered in this study and were listed under ten groups
based on literature review. These groups give a comprehensive summary of the main
key performance indicators. The indicators were summarized and collected according
to previous studies and others are added as recommended by local experts. The main
groups considered in this thesis are time, quality, productivity, client satisfaction,
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regular and community satisfaction, people, health and safety, innovation and

learning, and environment.

The target groups in this research are owners, consultants and contractors. 120
guestionnaires were distributed as follows: 25 to owners, 35 to consultants and 60 to
contractors. 88 questionnaires (73%) were received as follows. 17 (70%) from
owners, 25 (72%) from consultants and 46 (77%) from contractors as respondents.
The respondents are classified as projects managers, site engineers/office engineers
and organizations managers, as they have a practical experience in construction
industries field. Their sufficient experiences were a suitable indication to find out the
perceptive of the relative importance of project performance indicators of the owner,
consultant and contractor parties. Their experiences included many construction fields

such as buildings, roads and transportations, and water and sewage projects.

The results were analyzed, discussed to obtain the most performance indicators. The
relative importance index method (RIlI) was used here to determine owners,
consultants and contractors perceptions of the relative importance of the key

performance indicators in Gaza Strip construction projects.

5.1.2 To identify the most significant key performance indicators of construction

projectsin the Gaza strip

According to owners, consultants and contractors the average delay because of
closures and materials shortage was the most important performance factor as it has
the first rank among all factors with RIl = 0.941 for owners, 0.896 for consultants and
0.943 for contractors. This agreement between all target groups is traced to the
difficult political situation from which Gaza strip suffers. Construction projects in
Gaza dtrip is suffering from complex problems because of closures and materias
shortage. These problems can be considered as an obstacle for performance of

projects.

Availability of resources as planned through project duration has been ranked by the
owners respondents in the third position with RIl equal 0.871, has been ranked by the
consultants respondents in the second position with RIl equal 0.858 and has been
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ranked by the contractors respondents in the third position with RII equal 0.904. This
factor can be considered as an important for three parties and has asimilar rank for all
parties as it affects directly on project performance such as time. If resources are not
available as planned through project duration, the project will suffers from problem of
time and cost performance.

The most important factors agreed by the owners, consultants and contractors as the
main factors affecting the performance of construction projects in the Gaza Strip
were. escalation of materia prices, availability of resources as planned through
project duration; average delay because of closures and materias shortage;
availability of personals with high experience and qualification; quality of equipments
and raw materials in project; and leadership skills for project manager. However,
there are some factors which can be considered as more important for one party than
for others. This is because contractors are interested with operational and manageria
factors. However, the owners and consultants considered the client and technical

factors to be more important than operational ones.

Quality group has been ranked by the consultants respondents in the first position
with RIl equal 0.787 because consultants are interested with clients and technical
factors. Consultants observed that quality of equipments and raw materials in project
and availability of personals with high qualification affect strongly the quality
performance of project. People group has been ranked by the contractors respondents
in the first position with RIl equal 0.812 because contractors observed that
competence development between employees and belonging to work affect strongly
on productivity, cost and time performance of contractors. Innovation and learning
group has been ranked by the owners respondents in the first position with RIl equal
0.821 because owners remarked learning from experience and training the human

resources with skills demanded by the project affect strongly the project performance.

Cost group has been ranked by the owners respondents in the eighth position with RII
equal 0.679, has been ranked by the consultants respondents in the fifth position with
RIl equa 0.724 and has been ranked by the contractors respondents in the seventh
position with RIl equal 0.726. This group is more important for consultant than for
others because liquidity of organization and project design cost affect the project cost
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performance and this is related to owner satisfaction. Time group has been ranked by
the owners respondents in the fourth position with RIl equal 0.753, has been ranked
by the consultants respondents in the third position with RIl equal 0.757 and has been
ranked by the contractors respondents in the fifth position with RII equal 0.769. This
group is also more important for consultant than for others because the consultant is
concerned with planned time for project completion.

5.1.3 To evaluate the degree of agreement/disagreement between owners,
consultants and contractors regarding the ranking of key performance

indicators

Kendall's Coefficient of Concordance is used to determine whether there is degree of
agreement among performance factors for owners, consultants and contractors. For
Cost, Time, Quality, Productivity, Client Satisfaction, People, Innovation and learning
factors, and all groups together, there is a significant degree of agreement among the
owners, consultants and contractors. This is because all of owners, consultants and
contractors are interested with these groups. On the other hand, for Regular and
community satisfaction, Health and Safety, and Environment factors, there is
insignificant degree of agreement among the owners, consultants and contractors.
This is because contractors are interested with these factors more or less than owners
and consultants. This is because contractors are interested with operational and
managerial factors. The owners and consultants considered the client and technical

factors to be more important than operational ones.

The Kruskal-Wallis. (KW) test is used in order to check out if there are any
significant differences in the point of view of the respondents (owners, consultants
and contractors) regarding the levels of each of the factors affecting the performance
of construction projects. It was found that there are no significant differences between
the organization types (owners, consultants and contractors) regarding their

respondent degree to all fields.
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5.1.4 To formulate recommendations to improve performance of construction

projectsin the Gaza Strip

The practices concerning with the KPIs such as time, cost, project owner satisfaction
and the safety checklists were analyzed in order to know the main practical problems
in projects performance in Gaza Strip and then to formulate recommendations to
improve performance of construction projects in the Gaza Strip. The following is a
summary and conclusion for the main practices concerning with the KPIs in the Gaza
Strip.

5.1.4.1 Time management practice:

Bar Chart method is the most important planning and scheduling method for owners
and contractors because Bar Chart method can facilitate time performance control for
each scheduled activity through project implementation. However, Critical Path
Method (CPM) is the most important one for consultants because CPM can be used to
determine critical activities of project. This will assist consultants to evaluate overall

time performance and to identify the effectiveness of critical path on completion date

of project.

Owners, consultants and contractors often meet weekly for discussion. Weekly
meeting assist them for monitoring, updating and controlling the progress through
project implementation. In addition, they can solve problems, evaluate current

performance, and improve future work.

Most of owners, consultants and contractors use increase saary system in order to
stimulate the construction time. This system will motivate employees and assist them
to improve productivity and performance. This system is more important for
employees than bonus in position or training systems because these systems are rarely
affect on employees performance or their productivity. This is traced to cultura
situation in the Gaza Strip. Training is required according to nature of project and its
duration. In addition, training is an important for improvement and development
overall performance of organization.
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Microsoft project is the most important, famous and easy program used by owners,
consultants and contractors for planning and scheduling. This program enables them
to schedule, monitor, update and control many criteria of project such as time, cost
and resources. In addition, most organizations in the Gaza Strip are familiar with this
program to be used for planning and scheduling processes. It is observed that
Primavera program is an advanced and a complex program compared with Microsoft
project. Construction organizations in the Gaza Strip are not familiar with Primavera
to be used or applied. However, Excel program has a limitation in usage for planning
and scheduling.

Most owners, consultants and contractors agree that projects were delay because of
Gaza strip political conditions. Continuous closures in the Gaza Strip lead to rapid
shortage of construction materials and delay of projects. This problems can be
considered as an obstacle for time performance of construction projects. All owners,

consultants and contractors feel with such this sensitive problem in their projects.

5.1.4.2 Cost management practice:

Most owners and contractors give right and authority for line managers to manage the
actual expenses. However, most of consultants do not give right and authority for line
managers to manage the actual expenses. However, giving right and authority for line
managers to manage the actual expenses depends mainly on the nature and size of

works.

Most owners, consultants and contractors use software program in order to facilitate
planning, monitoring and controlling cost. The most programs used in construction
organization in order to control and monitor cost are : Excel, Ms project and Al Aseel

programs. Most organizations are familiar with these software programs because they

are easy to be used and have different facilities and functions to control the cost.

Most owners, consultants and contractors use current quotation for labor, material and
equipment cost to estimate the construction cost for the project. This method is more

accurate for cost estimation than others because it depend on current situation.

135



However, historical data sometimes is interested to be used for owners, consultants

and contractors because an experience can assist for quick evaluation and estimation.

Most consultants and contractors stated that the project was sometimes delay by late
payment from the owner. In the Gaza Strip, contractors usually suffer from this
problem. Delay in payment from owner to contractor lead to delay of contractors
performance and cause problem in time performance. This may aso lead to disputes
and claims between owner and contractor of project. All of that will affect the overall

performance of project which has been implemented.

Most owners, consultants and contractors agree that actual cost of executed projects
was more than the estimated cost because of Gaza strip political conditions.
Continuous closures in the Gaza Strip lead to rapid shortage of construction materials
and escalation of construction material prices. This escalation of material prices affect

the liquidity and cost performance of projects.

5.1.4.3 Owner satisfaction management practice:

Generdly, it is obtained that most of consultants and contractors projects are high
satisfied by the owners in the Gaza Strip. In addition, some contractors and
consultants projects are medium satisfied by the owner because of many reasons such
as. poor quality, non conformance to specification, problems in cost and time
performance, weak coordination or relationship between projects participants,

occurrence of accidents through implementation stage, claims and disputes.

In addition, consultants and contractors projects usually have few defects with low

impact on the owner satisfaction.

5.1.4.4 Safety management practice:
In most cases, an overal project safety factors has been moderately implemented in

construction organizations. This is because of absence of safety control or its

application through project implementation stage. In the Gaza Strip, there are many
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contractors do not care with applying health and safety factors during construction of
projects. In addition, consultants do not have sufficient control or continuous
supervision for safety application. All of that will lead to occurrence of accidents and

problems in construction projects.

Most of owners and consultants do not have any forma safety training. However,
most of contractors have formal safety training less than 1 hr per month. Generally, in
the Gaza Strip, it is observed that most of construction organizations do not have
formal safety training. This will lead to absence of safety application and will
contribute to occurrence of many accidents and problems in the site. Construction

projects in the Gaza Strip are recommended to have formal safety training in order to

improve performance of construction projects.

5.2 Recommendation

5.2.1 Introduction

Performance problem is costly and often result in disputes, clams and affect the
development of the construction industry. The construction organizations must have a
clear mission and vision to formulate, implement and evaluate performance. The
environment of construction organizations should be proper to implement projects
with success performance. It is important for construction organizations to identify
the weaknesses of performance in order to solve and overcome. The following issues

are recommendations rel ated to obtained results.

5.2.2 Training programs

It is recommended to develop human resources in the construction industry through
proper and continuous training programs about construction projects performance.
These programs can update their knowledge and can assist them to be more familiar
with project management techniques and processes. In addition, it is preferred to

develop and improve the manageria skills of engineers in order to improve
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performance of construction projects. All of that can be implemented by offering
effective and efficient training courses in scheduling, time, cost, quality, safety,
productivity, information systems and management of human resources. These
courses will lead to success performance through construction projects such as
availability of resources as planned through project duration, availability of personals
with high experience and qualification, proper quality of equipments and raw
materials used in project. In addition, training system will assists for improvement of

construction time performance.

5.2.3 Recommendationsfor construction organizations

It is necessary for construction organizations in Gaza Strip to evaluate both of market
share and liquidity before implementation of any construction project because of
difficult economic situation in Gaza Strip. That will assist organizations to perform
projects successfully and strongly. In addition, it is recommended that a new approach
to contract award procedure by giving less weight to prices and more weight to the
capabilities and past performance of contractors. It is necessary to establish proper
industry regulations and appropriate mechanism for contractors enforcement. A
structured methodology and technique should be identified to overcome the effect of
local political and economic situations on the performance of construction projectsin

the Gaza Strip.

In addition, construction organizations are recommended to evaluate project overtime
through project construction in order to enhance and improve time and cost
performance of projects. Planned time for project implementation should be more
suitable for practice because of difficult political and economic situation in the Gaza
Strip. Time needed to implement variation orders and to rectify defects should be
estimated and scheduled without affecting project time completion. Having regular
meeting among project participants can also enhance performance. Construction
organizations should have different incentive systems in order to improve overall
performance. In addition, they should have continuous safety training and meeting in

order to apply safety factors and achieve better performance.
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5.2.4 Recommendationsfor owners

Owners are recommended to facilitate payment to contractors in order to overcome
delay, disputes and claims. All manageria levels should be participated with sensitive
and important decision-making. Continuous coordination and relationship between
project participants are required through project life cycle in order to solve problems
and develop project performance. It is recommended to minimize disputes between
owner and project parties. Employees in construction industries should be more

interested with belonging to work to productivity and time performance of project.

5.2.5 Recommendationsfor consultants

Consultants should be more interested with design cost by using multi criteriaanalysis
and choosing the most economic criteriain order to improve their performance and to
increase owners satisfaction. In addition, consultants are recommended to facilitate
and quicken orders delivered to contractors to obtain better time performance and to

minimize disputes and claims.

5.2.6 Recommendations for contractors

Contractors should not increase the number of projects that can not be performed
successfully. In addition, contractors should consider political and business
environment risk in their cost estimation in order to overcome delay because of
closures and materials shortage. There should be adequate contingency allowance in
order to cover increase in material cost. A proper motivation and safety systems
should be established for improvement productivity performance of construction
projects in Gaza Strip. More applications of health and safety factors are necessary to

overcome problems of safety performance.

Contractors are recommended to minimize waste rate through project implementation
in order to improve cost performance. They should be more interested with
conformance to project specification to overcome disputes, time and cost performance
problems. Quality materials should be more interested with contractors to improve
cost, time and quality performance. This can be done by applying quality trainings
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and meetings which are necessary for performance improvement. Contractors are
recommended to be more interested with sequencing of work according to schedule.
In addition, contractors should have a cost engineer in their projects to control cost
successfully.

5.2.7 Recommendationsfor futureresearch
It is recommended to develop performance measurement framework and modeling
system in order to measure performance of construction organizations and projects. In

addition, it is recommended to study and evaluate the most important factors as a case

study of construction projects in the Gaza Strip.
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Appendix A

Criterion-Related Validity Test

Correlation coefficient of each item of cost factors and the total of this part

NoO Item Spearman Correlation P-Value
Coefficient (Sig.)
1. | Market share of organization .364 0.000**
2. | Liquidity of organization 492 0.000**
3. | Cashflow of project 470 0.000* *
4. | Profit rate of project 543 0.000**
5. | Overhead percentage of project .687 0.000**
6. | Project design cost 563 0.000**
7. | Material and equipment cost 373 0.000**
8. | Project labor cost 446 0.000**
9. | Project overtime cost .639 0.000**
10.| Mativation cost .696 0.000**
11.| Cost of rework .689 0.000**
12.| Cost of variation orders .635 0.000**
13.| Waste rate of materials 592 0.000**
14.| Regular project budget update 479 0.000**
15.| Cost control system 552 0.000**
16. | Escalation of material prices 440 0.000**
17.| Differentiation of coins prices 437 0.000**

#** Correlation is significant at the 0.01 level

Correlation coefficient of each item of time factors and the total of this part

No ltem Spearman Correlation P-Value
) Coefficient (Sig.)
1. | Site preparation time 0.562 0.000**
2. | Planned time for project 0.000**
construction 0.539

3. | Percentage of orders delivered late 0.616 0.000* *

4. | Time needed to implement 0.706 0.000**
variation orders ]

5. | Time needed to rectify defects 0.748 0.000**

6. | Averagedelay in claim approval 0.701 0.000**

7. | Average delay in payment from 0577 0.000**
owner to contractor '

8. | Availability of resources as 0543 0.000**
planned through project duration '

9. | Average delay because of closures 0.396 0.000**
and materials shortage '
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** Correlation is significant at the (.01 level

Correlation coefficient of each item of quality factors and the total of this part

NoO ltem Spearman Correlation P-Value
' Coefficient (Sig.)
1. | Conformance to specification 0.755 0.000**
2. | Availability of personals with high o

experience and qualification 0.795 0.000
3. | Quality of equipments and raw o

materialsin project 0.775 0.000
4. | Participation of manageria levels ok

with decision making 0.565 0.000
> 3‘;2':}?2’ Soesment sysemn 0.763 0.000%*
6. | Quality training/meeting 0.678 0.000**

** Correlation is significant at the 0.01 level

Correlation coefficient of each item of productivity factors and the total of this part

No ltem Spearman Correlation P-Value
) Coefficient (Sig.)
1. | Project complexity 0.669 0.000**
2. | Number of new projects/ year 0.609 0.000**
3. | Management-labor relationship 0.722 0.000**
4. | Absenteeism rate through project 0.778 0.000**
5. | Sequencing of work according to 0.000**
0.731
schedule

** Correlation is significant at the 0.01 level

Correlation coefficient of each item of client satisfaction factors and the tota of this
part

No ltem Spearman Correlation P-Value
' Coefficient (Sig.)
1. | Information coordination between 0.000**

: . 0.511
owner and project parties
2. | Leadership skillsfor project manager 0.606 0.000**
3. | Speed and reliability of serviceto 0.747 0.000**
owner
4. | Number of disputes between owner and 0681 0.000**
project parties '
5. | Number of reworks 0.654 0.000**

** Correlation is significant at the 0.01 level
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Correlation coefficient of each item of regular and community satisfaction factors and
the total of this part

No ltem Spearman Correlation P-Value
' Coefficient (Sig.)
1. Cost_ of compliance to regulators 0.869 0.000**
requirements '
2. | Number of non compliance to 0.837 0.000**
regul ation '
3. | Quality and availability of regulator 0.000**
: 0.890
documentation
4. | Neighbors and site conditions problems 0.678 0.000**
** Correlation is significant at the 0.01 level
Correlation coefficient of each item of people factors and the total of this part
No. ltem Spearman Correlation P-Value
Coefficient (Sig.)
1. | Employee attitudes in project 0.847 0.000**
2. | Recruitment and competence 0.829 0.000**
devel opment between employees '
3. | Employees motivation 0.872 0.000**
4. | Belonging to work 0.881 0.000**

** Correlation is significant at the 0.01 level

Correlation coefficient of each item of health and safety factors and the total of this

part
No. ltem Spearman Correlation P-Value
Coefficient (Sig.)
1. | Application of Health and safety 0.000**
: o 0.778

factors in organization

2. | Easinessto reach to the site (location of 0816 0.000**
project) )

3. | Reportable accidents rate in project 0.807 0.000**

4. | Assurance rate of project 0.888 0.000**

** Correlation is significant at the 0.01 level
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Correlation coefficient of each item of innovation and learning factors and the total of
this part

No. Item Spearman Correlation P-Value
Coefficient (Sig.)
1. | Learning from own experience and past 0.000**
. 0.772
history
2. | Learning from best practice and 0.000**
) 0.707
experience of others
3. | Training the human resourcesin the 0.820 0.000**
skills demanded by the project '
4. | Work group 0.773 0.000**
5. | Review of failures and solve them 0.837 0.000**

#** Correlation is significant at the 0.01 level

Correlation coefficient of each item of environment factors and the total of this part

No. Item Spearman Correlation P-Value
Coefficient (Sig.)

1. | Air quality 0.874 0.000**

2. | Noiselevel 0.810 0.000**

3. | Wastes around the site 0.866 0.000**

4. | Climate condition in the site 0.777 0.000**

** Correlation is significant at the (.01 level
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Appendix B

ISLAMIC UNIVERSITY
ENGINEERING FACULTY
CIVIL ENGINEERING DEPARTMENT

Master Program in Construction M anagement
(Questionnaire)

Factor s Affecting the Perfor mance of Construction Projects

in the Gaza Strip
336 pUad A 4ulay) g ldall A slal) o i AN Jal gl

The aim of this questionnaire is to study the factors affecting the performance of
construction projects in the Gaza Strip. This questionnaire is required to be filled with
exact relevant facts as mush as possible. All dataincluded in this questionnaire will be
used only for academic research and will be strictly confidential. After all
guestionnaires are collected and analyzed, interested participants of this study will be
given feedback on the overall research results.

Submitted by
Saleh Samir Abu Shaban

Supervised by
Prof. Dr. Adnan Enshass

October, 2007
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Part One: General Information: Please add (V) as appropriate:

1. Typeof Organisation:

O Owner O Consultant O Contractor

2. Typical of projects of organization:

O Buildings O Roads and transportation

O Water and sewage O Others(specify).....................

3. Company size:( number of employees) :

Number of employeesin your company is................ employee

4. Job title of therespondent:

O Project Manager/ deputy O Site Engineer/ office engineer

O Organization Manager/ deputy O Others (specify) ...............

5. Yearsof experience of therespondent :

Number of experience years of therespondentis............... Year

6. Number of projects executed in thelast fiveyears:

O 1to 10 O 11to 20

@) 21t0 30 @) More than 30

7. Value of executed projects executed in thelast fiveyears: (in million dollars)

@) 1-lessthan2 M @) 2—-lessthan5 M

O 5—lessthan 10 M O More than or equal 10 M
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Part Two: Factors Affecting the Performance of Construction

Projects

Below are numbers of factors affecting the performance of construction projects.
From your experience, please express your opinion on the importance of the
following factors as key performance indicators of construction projects in the Gaza

strip. (Please tick the appropriate box).

Very low

Groups/Factors -
Important

Low
Important

Medium
Important

High
important

Very high
important

(1) Cost factors

Market share of organization

Liquidity of organization

Cash flow of project

Profit rate of project

Overhead percentage of project

Project design cost

Material and equipment cost

Project labor cost

Project overtime cost

M otivation cost

Cost of rework

Cost of variation orders

Waste rate of materials

Regular project budget update

Cost control system

Escalation of material prices

Differentiation of coins prices

(2) Timefactors

Site preparation time

Planned time for project
construction

Percentage of orders delivered
late

Time needed to implement
variation orders

Time needed to rectify defects

Average delay in claim approval

Average delay in payment from
owner to contractor

Availability of resources as
planned through project duration

Average delay because of
closures and materials shortage
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Groups/Factors

Very low
important

Low
important

Medium
important

High
important

Very high
important

(3) Quality factors

Conformance to specification

Availability of personalswith
high experience and qualification

Quality of equipments and raw
materialsin project

Participation of managerial levels
with decision making

Quality assessment systemin
organization

Quality training/meeting

(4) Productivity factors

Project complexity

Number of new projects/ year

M anagement-labor relationship

Absenteeism rate through project

Sequencing of work according to
schedule

(5) Client Satisfaction factors

Information coordination between
owner and project parties

Leadership skillsfor project
manager

Speed and reliability of serviceto
owner

Number of disputes between
owner and project parties

Number of reworks

(6) Regular and community satisf

action factor

(7]

Cost of compliance to regulators
requirements

Number of non complianceto
regulation

Quality and availability of
regulator documentation

Neighbors and site conditions
problems

(7) Peoplefactors

Employee attitudes in project

Recruitment and competence
devel opment between employees

Employees motivation

Belonging to work

(8) Health and Safety factors

Application of Health and safety
factorsin organization
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Groups/Factors

Very low
important

Low
important

Medium
important

High
important

Very high
important

Easiness to reach to the site
(location of project)

Reportable accidentsrate in
project

Assurance rate of project

(9) Innovation and lear ning factors

Learning from own experience
and past history

Learning from best practice and
experience of others

Training the human resourcesin
the skills demanded by the project

Work group

Review of failures and solve them

(10) Environment factors

Air quality

Noiselevel

Woastes around the site

Climate condition in the site
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Part Threee The Practices Concerning with the Factors
Affecting the Performance of Construction Projects:

1. Thetime management practice: Please add () as appropriate:

1. What kind of method do you use to represent the project planning and scheduling?

O Bar Chart O Critical path O S-Curve O Others
method method method (P )

2. How often your project team does formally meets for discussion of monitoring,
updating and controlling the progress?

O Dally O Weekly O Monthly O No

3. How often do you coordinate your schedule with master schedule of the project
owner?

O Dally O Weekly O Monthly O No

4. How often do you require the sub-contractors or supplier to submit their detail

activities schedule for you in advance to adjust your actual schedule?

O Dally O Weekly O Monthly O No

5. How do you supply the incentive system to stimulate the construction time?

O Increasesalary | O Bonusin position | O Training O Others(........ )

6. Which software do you apply for planning and scheduling the progress the
project?

O Primavera OM ic;rosoft O Excel sheet O Others(....... )

project

7. Did your company formally participate in the pre-project planning effort?

O Yes, asthe pre-project planner | O Yes, asthe consultant O No

8. Did projects be delay because of Gaza strip political conditions?

O Yes O No O Sometimes
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2. The cost management practice: Please add (V) as appropriate:

Lo

Do you have the cost schedule associated with the estimated time schedule?

O Yes O No O Sometimes

Do you apply the actual value and earned value concept in controlling cost for the
project?

O Yes O No O Sometimes

Do you have a cost engineer who is only responsible for dealing with cost control?

O Yes O No O Sometimes

Do you give right and authority for line managers to manage the actual expenses?

O Yes O No O Sometimes

Do you apply any software to plan, monitor, and control cost?

O Yes O No O Sometimes

If yes, what isthe name of softwareprogram? ...........................

Do you apply the following records to estimate the construction cost for the
project? (Can be selected more than one option)

O Historica O Current quotation for O Others
cost data labor, material and (covennens )
equipment cost

Did the project delay by late payment from the owner?

O Yes O No O Sometimes

Did the actual cost of projects be more than the estimated cost because of Gaza
strip political conditions?

O Yes O No O Sometimes
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3. The owner satisfaction management practice : Please add (V) as appropriate:

1. Product (project)

How satisfied arethe owner with the
finished product of projects executed
by your company?

Low
satisfied

medium
satisfied

high
satisfied

2. Organization

How satisfied arethe owner with the
services of your company?

Low
satisfied

medium
satisfied

high
satisfied

Overdl performance

Ability to keep to price quoted

Ability to keep to time

Ability to keep to quality

Resolution of any defects

Trust/ Overal confidence in your ability

3. Defects

What was theimpact of defects on the owner at the time of handover ?

few defects with

Some defects with some

low impact on the owner | impact on the owner

many defects with high
impact on the owner

4. The safety management practice: Please add (V) as appropriate:

1. Towhat extent has an overall project safety factors been implemented?

O Not at al O Moderately

O Extensively

2. How often do you organize the meeting for safety issue?

O None O Monthly

O Weekly

O Daily

3. On average, how much ongoing formal safety training did workers receive each

month?

O None O Lessthanlhr | O 1—-4hrs

O 4-7hrs

O Ove 7 hrs

4. Towhat extent was pre-task planning for safety conducted by contractor foremen

or other site managers?

O Not at dl O Moderately

O Extensively
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ISLAMIC UNIVERSITY
ENGINEERING FACULTY
CIVIL ENGINEERING DEPARTMENT

Master Program in Construction Management
(Questionnaire)

Factor s Affecting the Perfor mance of Construction Projects

in the Gaza Strip
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Submitted by
Saleh Samir Abu Shaban

Supervised by
Prof. Dr. Adnan Enshass

October, 2007
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