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ABSTRACT

Design delays are one of the biggest issues facing the construction industry and affecting
delivery in terms of time, budget and the required quality. The characteristics of delay
factors and their level of impact vary from project to project, ranging from a few days to
years. They have significant financial, environmental and social impacts in construction

projects; so, it is vital to investigate the causes of delay.

Therefore the aim of this research is to assess and reduce design delay occurs in the

planning and design phases in construction projects in Gaza Strip.

Literature review about design delay was reviewed to identify the factors affecting the
design delay of construction projects. In addition, other local factors have been added

as recommended by local experts. A quantitative methodology was adopted to achieve
research objects. The questionnaire method was selected and pilot study of the
questionnaire was achieved by a scouting sample. A structured questionnaire was sent to
engineers at consultants companies and owners in Gaza-strip. One hundred questionnaires
were distributed on the selected sample. Based on 85 valid responses, the most effective
factors that can affect design delay was determined. Analytical results revealed that all the
respondents agreed to all the studied factors, and each of them have an effect on design
delay, but with different ratio, and all parties( owner, consultant) have a role in design

delay.

It is clear also that financial factors are common effective factor on design delay for each
part. Contract changes and variations affect design delay as owners hadn't a clear vision for
project and its output, which may return to the unstable economic , political, and social

environment in Gaza Strip.

Majority of respondent agreed that all proposed minimizing design delay method can help

in minimizing design delay, but with different percentages.

It is recommended to develop models in order to measure design delay in construction
projects in Gaza Strip, also it is recommended that the concerned bodies and parts to

establish a minimum wage system and to monitor implementing this system.

www.manaraa.com



LIST OF CONTENTS

DEDICATION ..ottt sttt b et e b nn e ene e [
ACKNOWLEDGEMENT ...ttt I
Al QAN @ALA |ttt bbbttt r e, iii
ABSTRACT oottt bt b e bt r et sttt e bt re et st e e neanes iv
LIST OF CONTENTS Lottt sttt sne s Y
LIST OF ABBREVIATIONS ..ottt viii
LIST OF TABLES ... e IX
LIST OF FIGURES.......co oottt nee e e Xi
1  CHAPTER 1: INTRODUCTION ...cociiiiiiiiiieiiet e 1
I R = - Yo 1o | (o TU oo PP 1
1.2 Problem Statement.........c.cooeiiiieiice s 2
1.3 Research Aim and ODJECHIVES........cccoiiiiiiiiieee e 2
1.4 Research Scope and LimitationS..........ccccoveieiiieiecii i 3
1.5  Structure of MethodolOgy ........cceiveiiiiiie e 3
1.6 RESEAICH STIUCKUIE ..o 3
1.7 ReSearch HYPOThESIS.........ooiiiiiiiee e 4

2 CHAPTER 2: LITERATURE REVIEW ...ttt 5
0 A =¥ ot 0| (o] Vo SRR 5
2.2 CoNStruCtion LIt CYCIE.....c.oiuiiiiiiieiieeeeee e 6
2.3 DESIGN PrOCESS .....cciuiiiieiieieie ettt bbbttt 7
2.4 FIOW OF DESIGN.....oeiiiiiie ettt sre et 8
2.5 DESIGN DEIAY......ccviiieiiece st 10
2.6 Design Deficiency and Design Delay .........cccoceiereniiiiiiiiiciee e 11
2.7 CaUSES OF AEIAY ..o 12
2.8 TYPEOFAEIAY ..o 13
2.8.1  Critical and non-critical delays..........ccccveviiiiiiiie i 14
2.8.2  Excusable and non-excusable delay ... 14

2.9  Management Of the DeSIGN PrOCESS .......cccouiieieriiriiisiesiieee e 15
2.10 Improving Design delay ..........cooviiieii i 17
211 Influence of Fees on Design Delay .........ccccvveveeiiiiiic e 18
2.12 Consultant Related Delay FaCtors.........cocoviieieneniieiieieee s 19
2.13 Owner-Related Delay FaCtOrS .........cccuoiiiiineiiieseeeee s 20

Vv

www.manaraa.com



2.14 SUMIMAIY <.ttt st et e e b e e sbeeenee s 20

CHAPTER 3: RESEARCH METHODOLOGY .....ccccoeiiiieeiiie e 22
3.1 RESEArCH SIrAtBOY ..ocveeveeiiieieiie ittt 22
TN 0 O 1Y = VT ST TR 22
3.1.2  Quantitative Method ..........cccueiiiiiiieiiie s 22
3.1.3  SeCoNdary Data........cccoueierieiiirieiiiii s 22
314 QUESHIONNGITE ...uveeivieiieecrie ettt ste e st et e st e e e e sbe e s e e sbeesre e saeesnbeesbeesnneeas 23
3.2 Research Process and DESIQN .......cccviveveiieiieiieie et 23
3.3 QUESHIONNAITE DESIGN......eiuiiiieieieitesie sttt 25
34 PHIOL STUAY ... e 26
3.5 Main Survey QUESLIONNAITE .........ccoveiieiieeie e et 27
I S I 1 (=] ] o U o PRSP RPN 27
3.6.1  Sample Size Determination ..........cocvieieiinene e 28
3.7 INStrUMENt Validity .......cvoiiieiiieese e 29
3.8 Instrument Reliability .........c.ccooieiiiiee 29
3.9 Test OF NOMMAlitY .......cccoeiieiiiic e 30
3.10 Statistical ANAlYSIS TOOIS ........ccoiiiiiiiiec s 30
3.11  Validity of QUESTIONNAITE ......cveiviieiiiiiiieiieieie e 31
3111 Internal Validity......ccooeoueiieiicce e 31
3.11.2 Structure validity of the qQUESLIONNAITE ...........ccevveieiieieee e, 36
3.12 Reliability of the RESEarch .........coovoiiiiii s 37
3.13 Cronbach’s Coefficient Alpha..........cccoviiiiiiniiiiei e 37
CHAPTER 4: DATA ANALYSIS AND DISCUSSION.......ccccovrmriiiniiiaiiienns 39
4.1 Firm and EXPEIIENCE ......ccveveiie ittt 39
O R 1 1 T 1Y/ o 1= TSP 39
4.1.2  Delay in PaSt PrOJECTS ......coiiiiiirieiisieiieee s 39
4.1.3  TYPE OF FIMM .o 40
4.1.4  Firm Experience in CONStIUCTION..........ccveiiiiiiieiii e 40
4.1.5  Firm SPeCialiZatioN.........cccovveeiiiiiiie e 41
4.1.6  Value of The CUIrent PrOJECES .......oiiiieieiirieie e 41
4.2  Question Related to The RESPONAENT........coviiiiiriiriieiirieee e 42
4,21 TYPE OF WOIK...ooiveeiieiit ettt 42
4.2.2  NUMDEIS OF PrOJECES ....viiivieiiicciie sttt 43
4.2.3  Experience of RESPONUENTS .......ccoovveiieiieiieie e 43
Vi

www.manaraa.com



4.3  Factors Affecting Design Delay ........ccocceeiiiiiiiiiiieneee e 43

4.3.1  Technical Staff Related FaCtOrs.........ccoovviieiiiiiniece e 43
4.3.2  Owner Representative Related Factors.............cccccvevvivevvece s 45
4.3.3  Owner Related FaCOrS ........ccoociiiiiiiiieieie e 46
4.3.4  Consultant Related FaCtOrS.........cooveiiiieiieie e 48
4.3.5  Other EXternalFactors........cccoiiiiiiiiiiiie e 51

4.4  Minimizing Delay Methods..........cccoiieiiiiiiie e 52
A5 SUMIMAIY .eitiiiiiiiee ittt et st e st e e sa b e e e sab e e e nnb e e e nnne e e naneeans 54
4.6  TeSt OF HYPOLNESIS ....ccvviiiiiieicieeee e 54

5 CHAPTER5: CONCLUSIONS AND RECOMMENDATIONS .................... 62
5.1 INEROTUCTION....ciiiiiiteiticieeee ettt bbb eneas 62
5.2 CONCIUSION ...ttt ettt b b reeneas 62
5.3 RECOMMENUALIONS......cuiiieiieiieiesiee e eie sttt et nae e sneees 63
REFERENGES ...ttt e e e e e nnae e 65
ANNEX 1: QUESTIONNAIRE......ccicit ittt 71
ANNEX 2: ARABIC QUESTIONNAIRE .......ccotiitiiieiesieese e 80

vii

www.manaraa.com



LIST OF ABBREVIATIONS

GNP Gross National Product

NEDO National Economic Development Office
QFD Quality Function Deployment

SPSS Statistical Package for Social Sciences
DMM Delay Ninimizing Nethod

viii

www.manharaa.com



LIST OF TABLES

Table 3.2: KOIMOQOroV-SMIMNOV tESt........ccciiiiiiieie ettt 30
Table 3.3: Correlation coefficient of each paragraph of " Technical staff related factors "
and the total Of this FIeld ..o 31
Table 3.4: Correlation coefficient of each paragraph of " Owner representative related
factors " and the total Of this FIeld ..........ccoiiiii e 32

Table 3.5: Correlation coefficient of each paragraph of " Owner related factors " and the

total OF thiS TIEI......cc.eeieee e e 33
Table 3.6: Correlation coefficient of each paragraph of " Consultant related factors " and
the total OF thiS FIEIU........ciiieeee s 34
Table 3.7: Correlation coefficient of each paragraph of " External factors " and the total of
LERTES =1 (o OSSPSR 35
Table 3.8: Correlation coefficient of each paragraph of " Delay minimizing methods " and
the total OF thiS FIEIU........ciiieeee s 36
Table 3.9: Correlation coefficient of each field and the whole of questionnaire ................ 37
Table 3.10: Cronbach's Alpha for each field of the questionnaire ..............ccccocvvviiieienn. 38
TabIE 4.1: FINM EYPE oottt bbbttt 39
Table 4.2: Delay iN PaSt PrOJECES .....ecviiieiecie ettt sae s 40
Table 4.3: TyPe OF fIrM......ooiieec e 40
Table 4.4: Firm exXperience iN ProJECES ......ociiiiieieieieie ettt 40
Table 4.5: Value of the CUITeNt ProJECES .......ooiiiiiiiciee e 42
Table 4.6: NUMDEr Of PrOJECES......ccviiiiie e 43
Table 4.7: EXperience Of reSPONUENTES ........ccoiiiiiieiie et 43
Table 4.8: Technical staff related factors .........ccooovev i 44
Table 4.9: Owner representative related faCtors..........ccvcvevieiiieerieiie e 46
Table 4.10: Owner related FACIOrS .......ooviiiiiiie e 48
Table 4.11: Consultant related faCtOrS....... .o 50
Table 4.12: Other eXternal TaCtOrS .........cciiveiiiieieee e 52
Table 4.13: Minimizing design delay methods ............ccooeiiiiiiiiniiie 53
Table 4.14: FACIOrS SUMIMAIY ......ciiiiiieiiie it cee sttt sttt e e et e e sae e s e e nree s 54
Table 4.15: Factors independent samples T-test test of the fields and their p-values for firm
L3 LT PP P S PPRRPP PP 55
Table 4.16: ANOVA test of the fields and their p-values for Experience............c.ccooeevenn. 56
IX

www.manaraa.com



Table 4.17: ANOVA test of the fields and their p-values for Current project value........... 56
Table 4.18: Analysis of Variance and Independent Samples T-test for (Firm Type,
Experience and Current ProjeCt ValUE ) .......c.coveiieieiiieiic et 57
Table (4.19): Independent Samples T-test test of the fields and their p-values for firm being
INVOLIVEA. ..o 58
Table (4.20):ANOVA test of the fields and their p-values for type work................... 59
Table (4.21):ANOVA test of the fields and their p-values for Numbers of project...... 60
Table (4.22):ANOVA test of the fields and their p-values for Years of respondent's

(L =TT 61

www.manharaa.com




LIST OF FIGURES

Figure2.1: Project life CYCIE ....cvovee e 7
Figure 2.2: Engineering design ProCess...........c.ovvveerreeveennee Ayl dma jall 3 LAY 1
Figure 2.3: Design flow (Huovila et al. 1997).......ccccccoiieiiiieiece e 9
Figure3.1: Methodology fIOW Chart............cc.coviiriieie e 24
Figure4.1: Firm experience in CONSIIUCTION.........cooviieieiierieiiesiesieseee s 41
FIQUIE4.2: TYPE OF WOTK .....oevieeie ettt esne e 42

Xi

www.manharaa.com




CHAPTER 1: INTRODUCTION

1.1 Background
Construction industry plays a major 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).

The main phases of a project can be described as: conceptual planning, feasibility study,

design, procurement, construction, acceptance, operation and maintenance.

Delay may be a scenario during which a project as a result of some causes associated with
the contractor (consultant), client, client’s authority or alternative causes has not been
finished in written agreement or in agreement amount. Delays are insidious typically
leading to time overrun, cost, disputes, litigation, and complete abandonment of comes
(Sambasivan, 2007).

Delay is one of the biggest problems often experienced on construction project sites.
Delays can instigates negative effects such as increased costs, loss of productivity and
revenue many lawsuits between owners and contractors (consultants) and contract
termination (Owolabi, 2014). This study proposes a methodology to support and identify
factors affecting delay in design phase. In addition, ability of constructing faster and
completing projects on time objectively reflects the capacity to organize and control
project operations, to optimally allocate resources and to manage the information flow

between owner team and among consultants.

Design time is usually deduced from the client’s brief or derived by the construction
planner from available project information such as design drawings, bill of quantities,
method statements, specifications, bar chart programs, etc. Delays are costly and often
result in disputes and claims. Furthermore, delays effects the feasibility for project owner

and retard the development in construction industry (Lim, 2004).

They emphasized that timely delivery of projects within budget and to the level of quality
standard specified by the client is an index of successful project delivery. Failure to
achieve targeted time, budgeted cost and specified quality result in various unexpected
negative effects on the projects normally, when the projects are delayed, they are either

extended or accelerated and therefore, incur additional cost (Owolabi, 2014).
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In a NEDO (National Economic Development Office), London survey aimed at improving
methods of quality control for building works, it was found that "design™ and "poor
workmanship in the construction process” combined to form more than 90% of the total

failure events.

Tilley (2005) in his study revealed that, inadequate design fees, inadequate design time
allowances and inadequate/changing design briefs, were considered to be the most
important due to the direct impact they have on all aspects of the design process from the

consultant’s point of view.

1.2 Problem Statement
Design delay can adversely affect the total completion time of a construction project.

Factors affecting the delays of design duration are complicated and interrelated.

Delay can lead to many negative effects such as lawsuits between owners and contractors,
increased costs, loss of productivity and revenue, and contract termination. Design delay
can be minimized only when their cause are identified. This study proposes a methodology
to identify factors affecting design delay.

Based on previous studies and interviews, this research will develop a list of factors
affecting design delay. The research will focus on public and private projects in Gaza Strip
to investigate the factors that affect design delay, and the best methods to minimize this

delay.

In Gaza strip, there are many construction projects fail in delay. Delay in Construction
projects problem appears in many aspects in the Gaza strip. It is well known that most
construction projects in Gaza Strip exposed to time and cost overrun or both. Construction
industry in Gaza Strip is suffering from many problems which affect time, these factors

related to political situation and techniques used in Gaza Strip.

1.3 Research Aim and Objectives
The aim of this research is to assess and reduce the design delay during design phase in
Gaza-Strip
To achieve this aim, the following specific objectives were pursued:
1. To identify the factors influencing design delay.

2. To rank the severity of these factors on design delay in Gaza Strip.
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3. To determine the most effective methods that can be used to minimize the design delay.

1.4 Research Scope and Limitations
As mentioned previously, the general purpose of this study is to explore and understand the
delay factors in design phase. This also includes identifying the major delay factors and
analyze their impact.
The study was narrowed within the following scopes:
1. The study is focused on identifying the causes and effects of delay factors that
influence the design phase in Gaza Strip.
2. The respondents were selected only from owners and consultants from different
locations within Gaza Strip.
3. Experts from each group (consultant and owner); with more than 10 years' experience

construction projects were interviewed.

1.5 Structure of Methodology
The methodology of this study consist of four stages as follow:
Stage 1: Literature Review
This research has reviewed the relevant literature of the subject of design delay, review the
associated problems in the construction.
Stage 2: Pilot Study
The literature review was followed by a pilot research which took the form of closed
questionnaire to find out the most critical and serious problems .
Stage 3: Research Strategy
The pilot study was used for designing the main research questionnaire which was used to
identify the most critical and serious bottlenecks problems in the design delay.
Stage 4: Writing Up
This stage involves writing up the content of the dissertation and should cover the chapters

proposed in the following section.

1.6 Research Structure
This thesis is organized into five chapters:
Chapter 1- Introduction: this chapter gives background information of design delay. It also
presents a statement of the problem, the aim, objectives of the study, its scope and its

limitations and significance of the study.
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Chapter 2- Literature review: this chapter presents the related definitions and summarizes
the basic findings of the conducted literature review regarding design delay performance,

review the associated problems in the design phase.

Chapter 3- Research design and methodology: this chapter explains how the problem was
investigated and describes the tools used to undertake the investigation. The chapter also
presents the method of data collection which is questionnaire survey. It also describes the

characteristics of the research sample and the method of analysis.

Chapter 4- Questionnaire results and Analysis: this chapter describes the results and
discussion of questionnaire survey concerning design delay from consultants and owner

viewpoints in Gaza Strip.

Chapter 5- Conclusion and Recommendations : this chapter includes the conclusions and
recommendations that would help in solving the problem of delay at construction projects

in Gaza Strip.

1.7 Research Hypothesis
A test is a statistical procedure to obtain a statement on the truth of falsity of a proposition,
on the basis of empirical evidence. This is done within the context of a model, in which the

fallibility or variability of this empirical evidence is represented by probability.
Hypothesis which was studied in this research as :

Hypothesis (1) : If the firm type has effect design delay or not.

Hypothesis (2) : If the respondents’ firm has effect design delay or not.

Hypothesis (3) : If the respondents’ experience has effect design delay or not.
Hypothesis (4) : If the current project value has effect design delay or not.

Hypothesis (5) : If the respondents’ years of experience has effect design delay or not.
Hypothesis (6) : If the type of work has effect design delay or not.

Hypothesis (7) : If the numbers of project has effect design delay or not.
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CHAPTER 2: LITERATURE REVIEW

This chapter presents the related definitions and summarizes the basic findings of the
conducted literature review regarding design delay performance, review the associated
problems in the design phase.

2.1 Background
This thesis deals with design delays in the Gaza-strip construction project. Delay may be a
scenario during which a project as a result of some causes associated with the contractor,
client, client’s authority or alternative causes has not been finished in written agreement or
in agreement amount (Taher, 2013). One of the most important problems in the
construction industry is delays. Delays occur in every construction project and the
magnitude of these delays varies considerably from project to project. Some projects are
only a few days behind schedule; some are delayed by over a year (Alaghbari, 2007). So it
is essential to define the actual causes of delay in order to minimize and avoid delays in
any construction project. It is generally understood that design delay is the most critical
factor affecting the delivery of construction projects in terms of time, budget and the
required quality (Aswathi, 2013). Design also plays an integral part in any organization
with innovation as a core consideration. Thus, it comes as no surprise that in recent years,
increased emphasis has been placed on design in engineering curricula. Even so, design
may still be one of the least understood areas in engineering education. Delays are
insidious typically leading to time overrun, cost, disputes, litigation, and complete
abandonment of comes (Sambasivan, 2007). Few comes are often found that the worry of
not finishing the project on time isn't the most important concern of the relevant project
manager (Taher, 2013). However, it is very important to identify the exact causes and their
significance in order to minimize and avoid the impact of delays in construction projects.
Construction projects completed on time were a signal of project efficiency (Aswathi,
2013). Time overrun is a very frequent phenomenon and is almost associated with nearly
all projects in the construction industry. This trend is more severe in developing countries
where time and cost overruns sometimes exceed 100% of the anticipated cost of the project
(Kaming et al., 1997; Abd El-Razek et al., 2008; Le Hoai et al., 2008). A construction
project comprises two distinct phases: the preconstruction phase, the period between the
initial conception of the project and the signing of the contract; and the construction phase,
during which the contractor must complete construction subject to the conditions of the
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contract. Several studies have addressed many different factors that cause overruns in

different types of construction projects.

2.2 Construction Life Cycle
According to (Kartam, 1996) , the common phases in project life cycle consists four phases
which are conceptual planning and feasibility studies, design and engineering,

construction, and operation and maintenance.

Besides that, Alshubbak classified the project life cycle into five phases which are
feasibility phase, design phase, construction phase, exploitation phase and dismantling
phase. The first phase is feasibility phase which consist the issues of economical, safety of
workers along the construction process, technical aspects, and basic information for the all
phase in construction. The second phase is design phase which not only focused on the
design but also includes the details of project, proposing initial tests, the calculation of
each element of the structure, drawings, specifications and also estimated costs. The third
is construction phase which involves two sub-phases of the execution and inspection. In
the execution phase, it includes the activities of the construction works until the project is
completed. While inspection phase involves the inspection work performed in
continuously to ensure that the construction works are carried out properly, and also
assuring of safety and environmental quality. The next phase is exploitation phase which
consist activities of use and maintenance after completion of evaluation stage. Dismantling
phase is the last phase in project life cycle which involves activities of demolishing and
removing the facilities from the service depends on their use and life expectancy listed in
(Ismail et al., 2013).

Saad (2011), project life cycle divided into five phases consists of conceptual planning
and economics phase, engineering and functional design phase, construction and
completion of the project phase, and operation and utilization phase. Conceptual Planning
and Feasibility Study involves a few components such as analyzing the concept of the
project, studies of related issues of technical and economic and identify the impact on the
environment. The second phase is engineering and design and it was divided into two
main stage which are preliminary engineering and design, and detailed engineering and
design. However, both of these stages more emphasize related to architectural concepts
and structure analysis to ensure each structure follow the actual specification. For the

phase IlI, it involves the preparation of all contract documents by the designer for
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submitted to the contractor. Next, in construction phase, the execution of project started
until the project completed within the stipulated time, cost and quality. For the final phase,
the operating life is determined during the beginning of project since the developing of
project's conception. Sometimes owner will be conducting the regular maintenance for
their project. However, this study only focus on planning phase and design phase. Figure
2.1 shows project life cycle.

fETRE N
1' l’ \ \\
’ \
FINISHING (7 e b PLANNING ‘
PHASE (S ~e GF J
o J ¥ PHASE
A 4t
A A
)y ® §i.p
! '
8 xie
CONSTRUCTION DESIGN |
\ PHASE ) o PHASE J

S - -~
'
Sefenr

Figure2.1: Project life cycle

* Design phase: This phase involves preparation of detailed plan and drawings for entire
project. Designers are responsible for providing drawings according to owner requirements

and any changes can be made before it is approved.

2.3 Design Process
Design is one of the oldest skills that humanity adopted to serve their needs. The concept
of designing had the same meaning of making till the modern industrial societies were the

two concepts are separated.

In the modern industry design Process may be described from two perspectives. The first
perspective believes that design process characteristic is similar between all disciplines, the
second argues that it varies between different sectors such as construction and industry
(Durward, and Vikas, 2005).

Many researchers agree that construction can learn from industry, and Howell (1999)
suggests that construction can learn from manufacturing’s solutions development, and
manufacturing can learn from the project-based construction management (Durward, and
Vikas, 2005).
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Recent researches according to Cooper et al. (2005) have led to the development of the
‘Construction as a Manufacturing Process’. The similarity in design between construction
and manufacturing is that both of them begin with a need (dulaimi, 2011).The design
process in both consists of solving series of problems and sub-problems. The design
process itself is an iterative process. Bruce and Biemans (1995) go further and explain that
product development is fundamental in stimulating and supporting economic growth for
companies and for wealth generation. In many industrialized nations product development

and design activities are very powerful corporate tools.

2.4 Flow of Design
Its duration, cost and value can characterize the flow processes. The value is referred to the
satisfaction of the requirements of the client. Only the activities that can be converted to
form valuables for the client are the ones that add value to the product. Huovila et al.
(1997) suggested the model shown in Figure 2.3 for the design process.
The design activities that do not contribute to the conversion are: inspection, moving,
transformation and waiting of the information.
2. The only conversion activity is the design itself. Redesign due to errors, omissions,
uncertainty, etc. is also waste.
If we examine the design process with this perspective we realize that only a small fraction
of the total design cycle time is used in conversion activities. Thus, the reduction of these
losses provides a large improvement potential. The value generating process is carried out
through the fulfillment of the client requirements and needs. However, during this process

there are several instances for value loss:
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Needs and
Requirments

Wait for
Information

Information
Transformations

Transformation

Inspection

Product
Design

1. Part of the requirements are lost at the beginning.

Design or
Redsign

Figure 2.2: Design flow (Huovila et al. 1997)

2. Part of the requirements are lost during the design process (for example, the design

intention of a designer is not communicated to the following phases, and it can be spoiled

by decisions in them).

3.There is very little improvement and optimization of the design solutions (for example,

the actions or the opportunities of the following phases are not taken into account).

4. Quality errors of the design remain in the final product. The corresponding actions to

avoid these value losses are:

e The rigorous analysis of the requirements and needs at the beginning, with a close

cooperation of the client;

e The systematical administration of the requirements with the application of Quality

Function Deployment (Q.F.D).

¢ Improvement and the optimization of the design process through rapid iterations among all

the agents that issue design and construction information; thus, all the phases of the life

cycle of the project should be considered simultaneously from the conceptual phase. All

these actions are necessary to eliminate those activities that do not add value and then

return from the construction stage to the design stage.
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2.5 Design Delay
In the study of Assaf & Al-Hejji (2006), delay could be defined as the time over run either
beyond completion date specified in a contract or beyond the date that the parties agrees
upon for delivery of a project. It is a project slipping over its planned schedule and is
considered as common problem in construction projects. Bassioni & El-Razek (2008)
identified that delay in construction project is considered one of the most common
problems causing a multitude a negative effect on the project and its participating parties.
Therefore, it is essential to identify the actual causes of delay in order to minimize and
avoid the delays and their corresponding expenses. Arditi & Pattanakitchamrron (2006)
stated that delays in construction can cause a number of changes in a project such as late
completion, lost productivity, acceleration, increased costs, and contract termination. The
party experiencing damages and the parties responsible for them in order to recover time
and cost. However, in general delay situations are complex in nature. A delay in an activity
may not result in the same amount of project delay. A delay caused by a party may or may
not affect the project completion date and may or may not cause damage to another party.
A delay may occur concurrently with other delays and all of them may impact the project
completion date. Delays caused by the client such as late submission of drawings and
specifications, frequent change orders, and inadequate site information generate claims
from both the main contractors and subcontractors which many times entail lengthy court
bettles with huge financial repercussions. Delays caused by contractors can generally be
attributes to poor managerial skills. Lack of planning and a poor understanding of

accounting and financial principles have led to many a contractor’s downfall.

Time overrun is a very frequent phenomenon and is almost associated with nearly all
projects in the construction industry. A construction project comprises two distinct phases:
the preconstruction phase, the period between the initial conception of the project and the
signing of the contract; and the construction phase, during which the contractor must
complete construction subject to the conditions of the contract (Sweis, 2013). Several
studies have addressed many different factors that cause overruns in different types of

construction projects.

For the client, design delay refers to the loss of revenue, lack of productivity, dependency
on existing facilities, lack of rentable facilities etc. For the consultant, design delay refers
to the higher costs, longer work duration, increased technical staff cost etc. Completion of

construction projects on specified time or time agreed within parties indicates the work and
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construction efficiency. The delays in construction projects happen because of various
factors or causes. These causes lead to the delay in project completion, and this delay leads

to some negative effects on the project (Haseeb, 2011).

All projects have phases that start with a concept and end with utilization. These phases are
known as the life cycle. The length and timing of the life cycle varies with each project and
is dependent on the degree of complexity and the resources available. Phases may occur in
sequence or overlap. Each phase can be treated as a mini project. Understanding the design

process and management techniques in detail will reduce the level of risk in delay.

2.6 Design Deficiency and Design Delay
Designers provide the graphic and written representations which allow contractors and
subcontractors to transform concepts and ideas into physical reality. How effectively and
efficiently this transformation occurs, depends largely on the quality of the design and
documentation provided (Tilley and Barton 1997).

Unfortunately, contractors are quite often supplied with project documentation that is
incomplete, conflicting or erroneous, thereby requiring clarifications to be provided by the

designers.

A national survey of Australian contractors by Tilley & McFallan (2000a, b&c) found that
design documents deficiencies were directly responsible for approximately 50% of all
variations, contract disputes and cost overruns (Cited in Tilley, 2005b).

According to Love et al. (2006) a large proportion of rework and non-conformance costs
are also directly due to deficiencies in design and contractual documents and in the transfer
of information during the design process.

In addition, a study by Queensland (2005) summarized that the root causes of design and
contractual documents deficiency were identified as:

1. Poor project briefs based on unrealistic expectations.

2. Lack of integration along supply chain linking service providers and between project
phases.

3. Devaluing of professional ethics and standards in business practices.

4. Service providers chosen on a lowest bid basis, rather than “Value for Money”.

5. Poor understanding of risk assessment and management processes and lack of risk

management knowledge and skills.

11

www.manaraa.com



6. Absence of client appointed overall design manager.

7. Poor understanding of what is required to optimize designs and provide quality
documentation.

8. Inadequate numbers of skilled and experienced people.

9. Inadequate/ineffective use of technology (e.g. poor application of CAD techniques;
technical specifications drawn from an firm’s data base but not tailored to the project).

10. Poor communication practices.

Ballard (2000) in his case study identified "waiting for prerequisite work", "insufficient
time" and "conflicting work demands™ as being the most common causes identified by

designers for the non-completion of planned project design tasks.

2.7 Causes of delay
Delay in construction projects is considered one of the most common problems causing a
multitude of negative effects on the project and its participating parties. Therefore, it is
essential to identify the actual causes of delay in order to minimize and avoid the delays
and their corresponding expenses. There are two kinds of cause for delay in construction
projects:
(1) external causes; and
(2) internal causes.

Internal causes of delay include the causes arising from four parties involved in the project.
These parties include the owner, designers, contractors, and consultants. Other delays,
which do not arise from these four parties, are based on external causes for example from
the government, materials suppliers, or the weather (Ahmed et al., 2003).
Ahmed et al. (2003) and Alaghbari (2005) mentioned the possible following factors
causing delays in construction projects in Malaysia:
Consultant’s responsibility:

e absence of consultant’s site staff;

o lack of experience on the part of the consultant;

e lack of experience on the part of the consultant’s site staff; (managerial and

supervisory personnel);
e delayed and slow supervision in making decisions;
e incomplete documents; and

e slowness in giving instructions.
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Owner’s responsibility:
e lack of working knowledge;
¢ slowness in making decisions;
e lack of coordination with contractors;
e contract modifications (replacement and addition of new work to the project and
change in specifications); and
o financial problems (delayed payments, financial difficulties, and economic
problems).
External factors:
e lack of materials on the market;
¢ lack of equipment and tools on the market;
e poor weather conditions;
e poor site conditions (location, ground, etc.);
e poor economic conditions (currency, inflation rate, etc.);
e changes in laws and regulations;
e transportation delays; and

e external work due to public agencies (roads, utilities and public services).

2.8 Type of delay

According to Pickavance (2005), the technical meaning of the term “delay” in construction
projects has not been defined correctly since it has a different sense to different conditions
during the project execution. However, the term is normally used as an extended the
duration or delay in the start or finish date of any a project activities. Delays therefore
cause the time extension and variation in cost allocation the impact in time and cost will
only occur when the delay lies on the critical path of the program.

Braimah (2008) stated that delayed completion of any projects is generally caused by the
actions or inactions of the project parties including the contractors, consultants, owners, or
others (e.g. acts of God). Based on these sources and the contractual risk allocation for
delay-causing events, Braimah has classified delays in to four categories as follows:

e Critical and non-critical;

e Excusable and non-excusable.
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In the process of determining the effect of a delay on construction project, it is necessary to
determine whether the delay is critical or noncritical. It is also required to fine the delays
are concurrent or non-excusable. However, delays can also be further classify into

compensable or non-compensable delays (Trauner and Theodore, 2009).

2.8.1 Critical and non-critical delays
Delays that result in extended project completion times are known as critical delays,
(Callahan et al, 1992). In the case of excusable critical delays, the contractor will generally
be entitled to a time extension. Changing the type of structural steel members while the
contractor is erecting structural steel is a clear example of a critical delay that is likely to
delay the contractor’s overall completion of the project. However, many delays occur that
do not delay the project completion date or milestone date. The concept of critical delays
emanates from critical path method scheduling, and all projects, regardless of the type of
schedule, have critical activities. If these activities are delayed, the project completion date
or a milestone date will be delayed. In some contracts, the term controlling item of work
will be used. Normally, this refers to critical activities or critical paths that if delayed will
delay the completion date (Trauner and Theodore, 2009). Determining which activities
truly control the project completion date depends on the following:

e The project itself;

e The consultant's plan and schedule;

e The requirement of the contract for sequence and phasing;

e The physical constraints of the project.
Non-critical delays are delays incurred off the critical path which do not delay ultimate

project performance

2.8.2 Excusable and non-excusable delay
Excusable All delays are either excusable or non-excusable. An excusable delay, in
general, is a delay that is due to an unforeseeable event beyond the consultants control.
Normally, based on common general provisions in public agency specifications, delays
resulting from the following events would be considered excusable:

e Owner-direct changes;

e Errors and omissions in the plans and specifications;

o Differing site conditions or concealed conditions;

e Unusually severe weather;
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¢ Intervention by outside agencies;

e Lack of action by government bodies, such as building inspection.

The contract should clearly define the factors that are considered valid delays to the project
and that justify time extensions to the contract completion date (Trauner and Theodore,
2009). For example, some contracts may not allow for any time extensions caused by

weather conditions, regardless of how unusual, unexpected, or severe.

Non-excusable delay Non-excusable delays are events that are within the consultants
control or that are foreseeable. Again, the contract is the controlling document that
determines if a delay would be considered non-excusable. The owner and the designer or
drafter of the contract specifications must be sure that the contract documents are clear and
unambiguous. Similarly, before signing the contract, the contractor (consultants) should
fully understand what the contract defines as excusable and non-excusable delays (Trauner
and Theodore, 2009).

2.9 Management of the Design Process
Gray and Hughes (2000) indicated that two issues should always be addressed in design;
the provision of accurate, fully coordinated, complete information and the timely provision
of that information. The first is the responsibility of the lead designer and the second is
management. Findings from research indicate that, for design, planning and control are
substituted by chaos and improvising in design (Koskela et al, 1997). Poor communication,
lack of adequate documentation, deficient or missing input information, unbalanced
resource allocation, lack of co-ordination between disciplines and erratic decision making
have been pointed out as the main problems in design management (Ballard and Koskela,
1998). Coles (1990) found that the most significant causes of design problems were poor
briefing and communication, inadequacies in the technical knowledge of designers and
lack of preplanning for design work. Common consequences included slow approvals from
clients, late appointments of consultants and inadequate time to complete design
documents carefully. Koskela et al. (1997) explains that, to some extent the situation is
understand able. The design effort is complex, with numerous interdependencies,
singularly uncertain, with erratic decision-making by lay clients and authorities, and often

carried out under time pressure.
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Design management concerns itself with the design content of project outcomes and the
effective management of the design process. Like design itself, design management is a
multi-faceted subject. There are different and equally valid ways of approaching it, all of
which are concerned with realizing potential and avoiding risks (Allinson, 1997). Dumas
and Mintzbergin (Johansen, and Carson, 2003) proposed four management models for
design management. The ‘cooperative design: Interactive functions’ is the model most
effective with the growing level of complexity that exists in the process today. This model
encourages interaction between the different contributors. Co-operative design is based on
teamwork and reflects the ad hoc structure of most creative firms . Gray and Hughes
(2001) suggest we view the task of managing the design as the responsibility of everyone
on the project. Various professional institutions have published a formalized view of the
main stages of design work, in an attempt to make it more controllable. Poor
communication, lack of adequate documentation, deficient or missing input information,
unbalanced resource allocation, lack of co-ordination between disciplines and erratic
decision making have been pointed out as the main problems in design management
(Johansen, and Carson, 2003). Coles as cited in (Johansen, and Carson, 2003) found that
the most significant causes of design problems were poor briefing and communication in
adequacies in the technical knowledge of designers and lack of preplanning for design
work. Common consequences included slow approvals from clients, late appointments of
consultants and inadequate time to complete design documents carefully. Koskela et al.
(1997) explains that, to some extent the situation is understandable. The design effort is
complex, with numerous interdependencies singularly uncertain, with erratic decision-
making by lay clients and authorities, and often carried out under time pressure. The
principles of lean construction are proposed in Koskela et al. (1997) where the following
hypotheses are presented and justified through results from case studies:

1. There is an optimal sequence of design tasks.

2. Internal and external uncertainties tend to push the design process away from the
optimal sequence.

3.0ut of sequence design leads to low productivity, prolonged duration and decreased
value of the design solution.

4. It is possible and worthwhile to enforce the realization of the optimal or near optimal
sequence.

They also observed the following as problems :

*The iteration needed from incomplete information,
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eLacking or delayed input from the client,

*Changes in design objectives,

*Unbalanced design resources,

-Late engagement of a design party,

«Earlier intentions not being taken into account in a later task .

These deteriorate the design and construction performance and eventually decrease the

value provided for the customer.

2.10 Improving Design delay
Alarcén, and Mardones, (1998) proposed a methodology to eliminate the causes of the
defects detected in the identification phase of the research. These problems that can be
solved acting through four different actions:
1. Supervision: of the design process. A construction company must participate in that
design process, in order to avoid the problems related with lack of construction knowledge
of the designers, providing its experience in design solutions.
2. Coordination: of the different specialties through a logic sequence of information
transfer, avoiding incorrect assumptions, and giving a priority level for changes in order to
avoid lack of coordination and to improve the design compatibility.
3. Standardization: of design information, to avoid the omissions, errors and continuous
changes, that affects the normal development of the projects.
4. Control: of the flow of information, verifying that the requirements of previous
processes are fulfilled, in order to avoid that design defects arrive to the construction site.
Regulatory constraints on design have increased steadily. Beginning with simple safety
requirements and minimal land-use and light-and-air zoning, building codes and
regulations have grown into a major force in design that regulates every aspect of design
and construction.
Contextual factors include the nature of the surrounding fabric of natural and built
elements. Existing patterns and characteristics of this fabric can provide clues or starting
points for approaching site development as well as the building design, influencing its
configuration and use of materials, colors, and textures. Climatic factors include the nature
of regional microclimates defined by solar radiation, temperatures, humidity, wind, and
precipitation (Demkin, 2007).
In its broadest scope, sustainability refers to the ability of a society, ecosystem, or any such

ongoing system to continue functioning into the future without being forced into decline
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through exhaustion or overloading of the key resources on which that system depends. For
architecture, this means design that delivers buildings and communities with lower
environmental impacts while enhancing health, productivity, community, and quality of
life.

2.11 Influence of Fees on Design Delay
A study of the relationship between fee structure and design deficiency, showed that design
deficiency had a non-linear inverse relationship with project design fees. Project and the
project's costs increase when design fees are reduced ; also project costs due to design
deficiency increase sharply when design fees are reduced below their optimal level
(Abolnour, 1994).

The fee that the design offices charge takes several forms depending on the size of the
project to be designed and the type of services delivered, other than the basic design
services. Generally, the fee may be broken into several constituents.

First is the direct cost that covers the cost of engineering services, securing legal permits.
Second is the overhead cost that includes the cost of all indirect charges for the design of
the project and that is necessary for the operation of the design offices.
Most design deficincy can be categorized as one of the following three types:

e Contract document conflict;

e Interdisciplinary coordination errors — conflicts or interface problems of a

structural, mechanical and electrical nature;
e Technical compliance discrepancies — no adherence to the appropriate design

guidelines, technical specification, and building codes (Lutz et al. 1990).

In most cases, there is a limit to the funds available for construction. Once defined, this
limit has a major influence on subsequent design decisions, from building size and
configuration to material selection and detailing. Although most budgets are fixed (often
by the amount of financing available), others may be flexible. For example, some owners
are willing to increase initial budgets to achieve overall life-cycle cost savings.

The demands and constraints set by the project schedule may influence how specific issues
are explored and considered. For example, an alternative requiring a time consuming

zoning variance may be discarded in favor of one that can keep the project on schedule.
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Another example may include committing to a final site plan early in the process before
the building footprint on the site plan is fully designed (Demkin, 2007).

2.12 Consultant Related Delay Factors
The client may consult with other professionals who can assist him in organizing the entire
construction project. These professionals are called consultants. The main duties and
responsibilities of a consultant may be to design the infrastructure of the project, which
includes architectural, mechanical, structural, and electrical designs. Some other
responsibilities may include the preparation of project related documents such as bills,
drawings, specifications, and tender documents (Long et al, 2004). Furthermore, in some
cases, consultants also conduct project planning, cost control and estimation, and quality
control. In normal circumstances, consultant-related delays occur during preparation of
drawings, during the adoption of design drawings, while taking design approvals from
contractors and client, and when performing inspection procedures. There are many
possible reasons behind these types of delays; prominent factors include inexperienced
consultancy staff, poor qualifications, inadequate communication and coordination skills,
and improper planning (Gunlana and Krit, 1996). Building configuration, materials, and
systems are rarely arbitrarily chosen and are only partially based on aesthetic criteria. For
example, floor-to-floor height required to accommodate structural, mechanical, lighting,
and ceiling systems in a cost-effective manner varies significantly from an apartment house
to an office building to a research facility. Similarly, office fenestration may be based on
one module and housing on another module. In still other cases, these dimensions may be
dictated largely by mechanical systems or even by the knowledge and preferences of the
local construction industry. Odeh and Battaineh (2002) believe that during the
construction project, the enquiries and inspections of the consultant may slow down the
progress of the work. In response, the contractor may come up with solutions to the
problems; however, these solutions may not satisfy the consultant, and could result in the
work having to be redone. Effective control and command over production on the
construction site is a major element that contributes to the success of implementing the
project; conversely, hindrances in performing these activities can have severe impacts on a

construction project.
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2.13 Owner-Related Delay Factors
The owner or client is the key participant during the entire construction project. Some
clients have a clear idea of a program, budget, and other project objectives, including the
final appearance of the building. Others look to their architect to help them define the
project objectives and to design a building that meets those objectives. In both cases the
effectiveness of the relationship between client and architect is a major factor in making

and implementing design decisions throughout the project.

In a few cases, owners have in-house project management teams that participate in the
construction project, but most of the time, owners hire a project manager and external
parties to handle the project (Odeh and Battaineh, 2002). One of the most crucial decisions
that owners need to take at the beginning of the project is to determine the duration of the
contract. Many owners prefer fast completion of work but thorough investigations should
be conducted to decide the contract duration. Therefore, the personal involvement and
quick decision-making on various matters by the owner in the initial phases of the project
may accelerate the project’s progress. The owner must participate in the construction
project horizontally and vertically, but without interrupting the consultants project plan. In
addition, financial matters should also be taken into account, and the owner must ensure
the on-time availability of funds; lack of financial stability may cause many problems.

Clients and their architects must adjust their designs to satisfy community groups,
neighbors, and public officials. These design adjustments are often ad hoc efforts to meet

objections or to gain support rather than direct responses to codified requirements.

All clients have a series of aspirations, requirements, and limitations to be met in design.
The program provides a place for identifying and delineating these factors and any number
of related considerations. The program may be short or long, general or specific,

descriptive of needs, or suggestive of solutions (Demkin, 2007).

2.14 Summary
To identify the causes of design delays, a detailed literature review was carried out using
international journals, conferences, and books. Previous literature has shown that causes
and effects of delays in the construction industry can vary from country to country, due to

different environments and the techniques applied that can affect the design processes.
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Several delay factors were listed from the literature review. These delay factors were
considered during the design of a questionnaire that aimed to rank the delay factors using

the responses collected from construction industry representatives, including consultants

and owners.
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CHAPTER 3: RESEARCH METHODOLOGY

This chapter explains how the problem was investigated and describes the tools used to
undertake the investigation. The chapter also presents the method of data collection which
IS questionnaire survey. It also describes the characteristics of the research sample and the

method of analysis.

3.1 Research Strategy

3.1.1 Overview

Naoum (2007) defined the research strategy as the way in which the research objectives
can be questioned. From the literature review, it was found that there are two basic

research approaches: quantitative and qualitative.

Furthermore, Addis and Talbot (2001) defined research methods as “a systematic and
orderly approach taken towards the collection of data so that information can be obtained
from those data”. Considerable thought was given to the selection of research methodology
prior to commencement so that the research could be conducted in as systematic a way as
possible. The main focus was kept particularly on the essential aspects of research, which
can be regarded as being “searching by means of careful, critical investigation in order to

discover something specific” (Barton et al., 2000).

3.1.2 Quantitative Method

In this thesis, a quantitative approach is used as a quantitative research methodology is
appropriate where quantify able measures of variables of interest are possible. A
quantitative research methodology is appropriate where quantify able measures of
variables of interest are possible, and where hypotheses can be formulated, tested and
inferences drawn from samples to populations (Parkin, 2000). Recently, the strict scientific
methods employed by quantitative analysis have been considered the best way to conduct

any meaningful research.

3.1.3 Secondary Data

Secondary data to inform the current research was also obtained from different sources,
including e-resources (the Internet), past research projects, journals and books.

The Internet provides access to a wide variety of different types of secondary data that can

be used to support the research (Barnett, 2002).
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3.1.4 Questionnaire

In this thesis, a questionnaire is used. The questionnaire is a technique to collect
data/information from a potentially large number of respondents in economic time and
money. It is important to keep in mind that a questionnaire should be viewed as a multi-
stage process beginning with definition of the different aspects to be examined and ending
with interpretation of the results. Every was designed carefully because the final results are
only as good as the weakest link in the questionnaire process. Although guestionnaires
was used because of its may be economical to administer compared to other data
collection methods, they are every bit as expensive in terms of design time and

interpretation (Houtkoop, 2000).

3.2 Research Process and Design

The purpose of this research methodology chapter, as explained by Naoum (2006) is, an
action plan for getting from here to there, where here is defined as the initial questions to
be answered, and there is the conclusion about these questions. It contains the nuts and
bolts of the research project, as it describes what is to be achieved, how it is performed,
and the results to be obtained (Holt, 1997).

Figure 3.1 summarizes the methodology flowchart and how it leads to achieve the research

objectives.
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Figure3.1: Methodology flow chart

This research consists of sixth phases:

The first one is the proposal for identifying and defining the problems and establishment

of the objectives of the study and development of research plan.

The second phase of the research includes literature review.

The third phase of the research includes the questionnaire design through distributing the

questionnaire to a local sample of consultants and owners' firms. The purpose of the pilot

study was to test and prove that the questionnaire questions are clear to be answered in a

way that help to achieve the target of the study. The questionnaire was modified based on

the results of the pilot study.

24

www.manaraa.com



The fourth phase of the research was questionnaire distribution. The questionnaire
wasused to collect the required data in order to achieve the research objective.

The fifth phase of the research focused data analysis and discussion. Statistical Package

for the Social Sciences, (SPSS) was used to perform the required analysis.
The last phase of the research includes the conclusions and recommendations.

3.3 Questionnaire Design

Questionnaire was designed for this research work taken into consideration the aim and
objectives of the study. The questionnaire survey is aiming to collect representative data
from the industry to verify the findings of the previous work on the subject, to update the
existing knowledge and to re-evaluate the extent of the problem as it stands to date.
Hence, the questionnaire was set up to obtain professional opinions on the following

aspects:

= Factors affecting the design delay; and

= The possible remedial methods to minimize the design delay.

The questionnaire survey was designed to verify the significant level of the potential
factors that affecting the design delay. While designing the questionnaire, considerations
have been taken for the aim and the objectives of the study with an intention to provide
sufficient background and to obtain professional opinions from the industry to cover the

issues that are within the limitation of this research work.

According to the review of literature related to the concern subject and after interviewing
experts who were dealing or having contact with the subject at different levels, a
questionnaire was developed with closed ended statements. The questionnaire was
designed in the Arabic Language, as most of the target population were unfamiliar with
the English Language. Unnecessary personal data, complex and duplicated questions were
avoided. In each questionnaire, an explanatory letter was attached to cover some ethical
considerations and to facilitate questionnaire filling.

In order to present the questionnaire in a systematic way, it was decided to divide the
questions into four sections to cover the main issues under investigation:

1. Questions related to the background of the respondent firm and it included several
areas of questions such as type of firm, delay occurred, sector, period of experience, type
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of work, value of the projects which implemented in 5 years ago. This section consisted of
(6) questions.

2. Questions related to the background of the respondent and it included several areas of
questions such as period of experience, number of projects, and position. This section
consisted of (3) questions.

3. The third section includes the list of factors influencing design delay, The factors were
divided into six main groups, which are:

a. Technical staff related factors;

b. owner representative related factors;

c. owner related factors;

d. consultant related factors;

e. external factors.

4. The fourth section includes a list of possible methods that can help in minimizing
design delay. At the end of this section, the respondents were requested to add any other

comments that in their opinions are appropriate to minimize design delay.

The respondents’ were asked to indicate the degree of severity and occurrence of the
factors in section three, based on Likert scale from 1 — 5, then to indicate the importance

and relative use of remedial methods in section four.

Questions were arranged in logical sequence to facilitate filling the questionnaire. A draft
questionnaire was designed with the help of supervisor. This draft was discussed with a
group of specialists. After data was received, it was tested and analyzed using the

statistical package for social sciences (SPSS).

3.4 Pilot Study

The structured questionnaires should be based on a carefully prepared set of questions
piloted and refined until the researcher is convinced of their validity. Therefore the
pretesting is an important stage in the questionnaire design process, prior to finalizing the
questionnaire. It involves administrating the questionnaire to alimited number of potential
respondents and other knowledgeable individuals in orderto identify and correct design
flaws. The pilot survey was also used as an opportunity to identify any other information,
suggestions, comments or factors appropriate to the study that could be included in the
second stage main survey. The Arabic version of questionnaire was tested in order to make

sure that the questions were easily understood. The test was made by distributing six drafts
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of the questionnaire, these questionnaires were distributed to expert engineers such as

project manager, site engineer, office engineer and firm manager.

The responses in pilot study illustrated the lack of clarity on some of the questions and
factors. As a result, many amendments were made to the questions for the main survey
questionnaire that have unsatisfactory responses. Many respondents have added more
factors to the ones that have been identified for the pilot study which in turn have been
incorporated into the main survey. The questionnaire’s format was also improved from

that of the pilot study.

3.5 Main Survey Questionnaire

A copy of the main survey questionnaire in English version is presented in (Annex A).
Because the mother tongue of most members of the target population is Arabic, it was

necessary to provide an Arabic questionnaire (see Annex B).

Three points were considered in order to obtain a high level of response:

1. Providing a covering letter (see Annex A) to do the following:

= Identify the type of research, sponsoring firm and the researcher’s name;
= Explain the objectives and the benefits of the study;
= Inform the participants that their name, department, or company name will not
appear in the research.
2. Structuring the questionnaire in a smart and attractive design

3. Keeping the questionnaire as short as possible, but comprehensive enough

3.6 Target Group

The overall sample are consultants, and owners.

The target groups in this study included the all sample (owners, and consultants). The
owners are governmental ministries, nongovernmental firms and main municipalities.

In Gaza-Strip and from background information it was found that we have 35 owner and
30 consultants offices.

The main population of the questionnaire survey was limited to the following:

1. Consulting office/firms holding an excellent grade. Only (6) consulting firms were
approached and responded, that is, those (6) offices were approached by public clients for

consultancy services.
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2. Owners implementing and managing public projects were approached which are
familiar with design process. The owner’s institutions were: Municipality of Jabalia
,Municipality of Gaza, Rafah Governorate, Islamic Relief, Rafah Municipality,
Khanyounis Municipality, Islamic University of Gaza, Ministry of Local Government,
Ministry of Education and Higher Education, PECDAR, UNRWA, Ministry of Housing
and Public Works, Ministry of Health, Ministry of Awgaf and Religious Affairs, Middle
Area Municipalities, United Nations Development Programme — UNDP and Palestinian

Council of Housing.

The rationale behind limiting the population of the questionnaire survey to the above is
that: they usually take on large scale projects in which design delay is normally
encountered in such projects and hence they are more familiar with the issues of the
design delay. While smaller consultants and smaller owners familiarity of the issues

related to design delay is very limited, if there is.

3.6.1 Sample Size Determination

The sampling is the process of selecting representative units of a population for the study
in research investigation. A sample is a small proportion of a population selected for
observation and analysis. The samples were selected randomly from consultant offices &

public owners sectors.

Statistical equations were used in order to calculate the sample size for the contractors.

Equation 3.1 was used to determine the sample size of the unlimited population

Z}*P*(1-P)
C:

55 =

Where SS = Sample size

Z =Z value (e.g. 1.96 for 95% confidence level)

P = percentage picking a choice, expressed as a decimal (0.50 used for sample size
needed).

C = margin of error (10%)

SS= 96 sample.

A number of 100 questionnaires were distributed to the target group,
85 questionnaires were received. The respondent percentage rate was 85 %.

The questionnaires were distributed across Gaza Strip governates as follow:
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1. North governate - 30 questionnaires.

2. Gaza governate- 30 questionnaires.

3. Middle area governate- 10 questionnaires.
4. Khanyonis governate- 20 questionnaires.

5.Rafah governate- 10 questionnaires.

3.7 Instrument Validity

The validity of an instrument is defined as: "an integrated evaluative judgment of the
degree to which empirical evidence and theoretical rational support the adequacy and
appropriateness of inferences and actions based on test scores or other models of

measurement™,

To accumulate evidence of validity, two types of validity was utilized in this study; face
validity and content related validity. Face validity relates to the suitability, layout,
appearance and arrangement of the questionnaire and assessed by independent evaluators
who suggested useful remarks. By the end, the questionnaire was produced by a
professional attractive manner. The content related validity was done by experts in
statistics who was asked to identify that the instrument used was valid statistically and
that the questionnaire was designed well enough to provide relations and tests among
variables.

All additions, omissions and the new factors was discussed and approved by the
supervisor.

3.8 Instrument Reliability

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. 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.

Chronbach's coefficient alpha is designed as a measure of internal consistency, that is, do
all items within the instrument measure the same thing? Chronbach.s alpha is used here to
measure the reliability of the questionnaire between each field. The normal range of

Chronbach.s coefficient alpha value between 0.0 and + 1.0. The closer the Alpha is to 1,
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the greater the internal consistency of items in the instrument being assumed. The
formula that determines alpha is fairly simple and makes use of the items (variables), k,
in the scale and the average of the inter-item correlations, r:
kr
o=—""
I+(k-1)r

As the number of items (variables) in the scale (k) increases the value ©t becomes large.
Also, if the intercorrelation between items is large, the corresponding <t will also be

large.

3.9 Test of Normality

Table 3.2 shows the results for Kolmogorov-Smirnov test of normality. From Table 3.2,
the p-value for each field is greater than 0.05 level of significance, then the distribution for
each field is normally distributed. Consequently, Parametric tests will be used to perform

the statistical data analysis.Person-Firm Fit

Table 3.1: Kolmogorov-Smirnov test

Field Kolmogorov-Smirnov
Statistic P-value

Technical staff related factors 1.316 0.063
Owner representative related factors 1.029 0.092
Owner related factors 1.246 0.079
Consultant related factors 1.283 0.074
External factors 0.931 0.351
Delay Minimizing Methods 1.324 0.064
All paragraphs of the questionnaire 0.993 0.362

3.10 Statistical Analysis Tools

The researcher would use data analysis both qualitative and quantitative data analysis
methods. The Data analysis will be made utilizing (SPSS 22). The researcher would utilize
the following statistical tools:

1) Kolmogorov-Smirnov test of normality.

2) Pearson correlation coefficient for Validity.

3) Cronbach's Alpha for Reliability Statistics.

4) Frequency and Descriptive analysis.
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5) Parametric Tests (One-sample T test).

T-testis used to determine if the mean of a paragraph is significantly different from a
hypothesized value 3 (Middle value of Likert scale). If the P-value (Sig.) is smaller than or
equal to the level of significance, o =0.05, then the mean of a paragraph is significantly
different from a hypothesized value 3. The sign of the Test value indicates whether the
mean is significantly greater or smaller than hypothesized value 3. On the other hand, if the
P-value (Sig.) is greater than the level of significance o =0.05, then the mean a paragraph

Is insignificantly different from a hypothesized value 3.

3.11 Validity of Questionnaire

Validity refers to the degree to which an instrument measures what it is supposed to be
measuring. Validity has a number of different aspects and assessment approaches.
Statistical validity is used to evaluate instrument validity, which include internal validity

and structure validity.

3.11.1 Internal Validity
Internal validity of the questionnaire is the first statistical test that used to test the validity
of the questionnaire. It is measured by the correlation coefficients between each paragraph
in one field and the whole field.
Table 3.3 clarifies the correlation coefficient for each paragraph of the " Technical staff
related factors " and the total of the field. The p-values (Sig.) are less than 0.05, so the
correlation coefficients of this field are significant at a = 0.05, so it can be said that the
paragraphs of this field are consistent and valid to be measure what it was set for.

Table 3.2: Correlation coefficient of each paragraph of " Technical staff related

factors " and the total of this field

Pearson Correlation P-Value
No. Paragraph .. .
Coefficient (Sig.)
1. Sh_ortage of professional staff (engineers, 663 0.000*
painters, surveyors ...)
2. | The _vv_eak_ness of the_skllls a_nd 658 0.000*
qualifications of design engineers
The low salaries of technical staff .620 0.000*
4. !_ack of access to _development courses 729 0.000*
in the field of design
5. Lack of incentives .629 0.000*

* Correlation is significant at the 0.05 level

31

www.manaraa.com



Table 3.4 clarifies the correlation coefficient for each paragraph of the ™ Owner

representative related factors " and the total of the field. The p-values (Sig.) are less than

0.05, so the correlation coefficients of this field are significant at a. = 0.05, so it can be said

that the paragraphs of this field are consistent and valid to be measure what it was set for.

Table 3.3: Correlation coefficient of each paragraph of ** Owner representative

related factors " and the total of this field

Pearson Correlation P-Value
No. Paragraph o )
Coefficient (Sig.)
1. Lack of incentives factors in crews of
.338 0.001*
owner representative
2. Poor communication between the project's
477 0.000*
parties and owner representative
3. Ineffective influence and poor follow-up of
627 0.000*
owner representative
4. Ineffective planning and scheduling for the
_ _ 555 0.000*
project by owner representative
5. Delays in the study and on-site survey b
y y yy .580 0.000*
owner representative
6. Weak follow-up for project design phases
_ 728 0.000*
by the owner representative
7. Weak follow-up and quality control b
P _ auaty Y 686 0.000*
owner representative
8. Poor qualifications of owner representative
.625 0.000*
staff
9. Weakness of preparing feasibility study for
_ Preparing y Sy 655 0.000*
the project
10. | Slow processing of the changes required b
P g g d y 615 0.000*
the owner representative
11. | The weakness of the upper supervision by
_ 720 0.000*
owner representative

* Correlation is significant at the 0.05 level
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Table 3.5 clarifies the correlation coefficient for each paragraph of the "Owner related

factors " and the total of the field. The p-values (Sig.) are less than 0.05, so the correlation

coefficients of this field are significant at a = 0.05, so it can be said that the paragraphs of

this field are consistent and valid to be measure what it was set for.

Table 3.4: Correlation coefficient of each paragraph of '* Owner related factors *
and the total of this field

Pearson Correlation | P-Value
No. Paragraph o _
Coefficient (Sig.)
1. Owner lack of experience in the field of
758 0.000*
construction
2. Lack of coordination among the parties of
_ 767 0.000*
the project owner
3. Contract changes (in addition to the
contract work, and a change in the 459 0.000*
specifications)
4. Financial problems (delay payments,
P ( y pay 454 0.000*
financial difficulties)
5. Un realistic idea of the project 707 0.000*
6. Slow decision-making by the owner 677 0.000*
7. Owner intervention in the design process
728 0.000*
and give oral instructions
8. Change in the goal and scope of the project .636 0.000*

* Correlation is significant at the 0.05 level

Table 3.6 clarifies the correlation coefficient for each paragraph of the "consultant related

factors " and the total of the field. The p-values (Sig.) are less than 0.05, so the correlation

coefficients of this field are significant at o = 0.05, so it can be said that the paragraphs of

this field are consistent and valid to be measure what it was set for.
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Table 3.5: Correlation coefficient of each paragraph of ** Consultant related factors
" and the total of this field

Pearson Correlation | P-Value
No. Paragraph o _
Coefficient (Sig.)
1. Poor qualifications of consultant engineer’s
.685 0.000*
staff assigned to the project
2. Delay in the planning process .682 0.000*
3. Lack of experience by the project
721 0.000*
consultant
4. Delayed and slow supervision in making
- 702 0.000*
decisions
5. Delay in the preparation of drawings and
576 0.000*
documents
6. Poor communication and contact between
consultant management and design 733 0.000*
engineers
7. Improper design methods implemented b
prop g P y .823 0.000*
the consultant's
8. The financial problems that face the
222 0.020*
consultant
Q. Rework due to errors activities during
_ .682 0.000*
design stage
10. | Imprecise prediction of productivity rate of
137 0.000*
technical staff
11. | The use of inappropriate action plan by the
PPTop P y 783 0.000*
Consultant
12. | The use of the bureaucracy in work
.678 0.000*
organizing in the office
13. | Un commitment of official work hours by
747 0.000*
consultant team
14. | Slowness in giving instruction 718 0.000*
15. | Lack of consultant crew's job security -486 0.000*

* Correlation is significant at the 0.05 level
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Table 3.7 clarifies the correlation coefficient for each paragraph of the " External factors "
and the total of the field. The p-values (Sig.) are less than 0.05, so the correlation
coefficients of this field are significant at a = 0.05, so it can be said that the paragraphs of

this field are consistent and valid to be measure what it was set for.

Table 3.6: Correlation coefficient of each paragraph of ** External factors ** and the
total of this field

Pearson Correlation | P-Value
No. Paragraph o _
Coefficient (Sig.)
1. | Severe weather conditions 738 0.000*
2. | Rise in the prices of materials 732 0.000*
3. | Poor economic conditions (currency, inflation
719 0.000*
rate,,, etc)
4. | Problems with neighbors of the site 734 0.000*
5. | Unexpected geological condition .681 0.000*
6. | Slow Site Clearance 137 0.000*
7. | Unstable laws and regulation .698 0.000*
8. | Bureaucracy and the difficulty of obtaining
_ .508 0.000*
government permissions

* Correlation is significant at the 0.05 level

Table 3.8 clarifies the correlation coefficient for each paragraph of the "Delay Minimizing
Methods " and the total of the field. The p-values (Sig.) are less than 0.05, so the
correlation coefficients of this field are significant at a = 0.05, so it can be said that the

paragraphs of this field are consistent and valid to be measure what it was set for.
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Table 3.7: Correlation coefficient of each paragraph of ** Delay minimizing methods
" and the total of this field

Pearson Correlation | P-Value
No. Paragraph o ]
Coefficient (Sig.)
1. | Effective cooperation among the parties of the
611 0.000*
project
2. | Improve salaries and incentives for staff 726 0.000*
3. | Consultant selection on .the basis of
483 0.000*
professional and not financial
4. | Consultant engage in pre-design (initial idea) 719 0.000*
5. | Providing enough time & money for design 705 0.000*
6. | Provide appropriate courses to improve the
751 0.000*
performance of the technical staff
7. | Using advanced design methods and
.561 0.000*
programs

* Correlation is significant at the 0.05 level

3.11.2 Structure validity of the questionnaire

Structure validity is the second statistical test that used to test the validity of the
questionnaire structure by testing the validity of each field and the validity of the whole
questionnaire. It measures the correlation coefficient between one field and all the fields of
the questionnaire that have the same level of liker scale.

Table 3.9 clarifies the correlation coefficient for each field and the whole questionnaire.
The p-values (Sig.) are less than 0.05, so the correlation coefficients of all the fields are
significant at o = 0.05, so it can be said that the fields are valid to be measured what it was

set for to achieve the main aim of the study.
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Table 3.8: Correlation coefficient of each field and the whole of questionnaire

No. Field Pearson Correlation P-Value
Coefficient (Sig.)
1. | Technical staff related factors .623 0.000*
2. | Owner representative related factors 748 0.000*
3. | Owner related factors .809 0.000*
4. | Consultant related factors .848 0.000*
5. | External factors 480 0.000*
6. | Delay Minimizing Methods 476 0.000*

* Correlation is significant at the 0.05 level

3.12 Reliability of the Research

The reliability of an instrument is the degree of consistency which measures the attribute; it
IS supposed to be measuring. 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.

3.13 Cronbach’s Coefficient Alpha

This method is used to measure the reliability of the questionnaire between each field and
the mean of the whole fields of the questionnaire. The normal range of Cronbach’s
coefficient alpha value between 0.0 and + 1.0, and the higher values reflects a higher
degree of internal consistency. The Cronbach’s coefficient alpha was calculated for each

field of the questionnaire.

Table 3.10 shows the values of Cronbach's Alpha for each field of the questionnaire and
the entire questionnaire. For the fields, values of Cronbach's Alpha were in the range from
0.671 and 0.913. This range is considered high; the result ensures the reliability of each
field of the questionnaire. Cronbach's Alpha equals 0.922 for the entire questionnaire

which indicates an excellent reliability of the entire questionnaire.
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Table 3.9: Cronbach's Alpha for each field of the questionnaire

No. Field Cronbach's Alpha
1. | Technical staff related factors 0.671
2. | Owner representative related factors 0.824
3. | Owner related factors 0.807
4. | Consultant related factors 0.913
5. | External factors 0.849
6. | Delay Minimizing Methods 0.775
All paragraphs of the questionnaire 0.922

The Thereby, it can be said that the researcher proved that the questionnaire was valid,

reliable, and ready for distribution for the population sample.
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CHAPTER 4: DATA ANALYSIS AND DISCUSSION
This chapter consists of two major parts. The first part describes and analyzes the data
related to the respondents’ experience, and the performances of the projects they have
participated in. The second focus on the main objective of this survey, which presents and
ranks the factors affecting design delay based on the opinions of clients and consultants.
Each rank table is ordered according to the importance of the factors affecting design
delay. The importance of these factors is based on the integration of their occurrences and

severities.

4.1 Firm and Experience

This section presents general information about the firm of respondents in this survey. The
results of this section reflect the strength of respondents’ experience, and therefore indicate
the degree of reliability of the data provided. It was distributed to 100 questionnaires, 85

questionnaires were received later, the respondent percentage was 85 %.

4.1.1 Firm Type
Table4.1 shows that 48.2% of the sample type are " Owner " and 51.8% of the sample type

are " Consultant"

Table 4.1: Firm type

Firm Type Frequency | Percent %
Owner 41 48.2

Consultant 44 51.8
Total 85 100.0

4.1.2 Delay in Past Projects
Table 4.2 shows that95.3% of the sample had delay in the past projects and 4.7% didn't had

delay in the past projects. .

It is obviously that most of past projects was delayed, which give more reliability to the
factors affecting delay.
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Table 4.2: Delay in past projects

Did delay occur in past projects | Frequency | Percent %
Yes 81 95.3
No 4 4.7
Total 85 100.0

4.1.3 Type of Firm

Table 4.3 shows that 62.4% of the sample are "Public firm ", 34.1% of them are "Private

firm " and 3.5% of them are other.

Table 4.3: Type of firm

What are the firm being involved Frequency | Percent %
Public 53 62.4
Private 29 34.1
Other 3 35
Total 85 100.0

4.1.4 Firm Experience in Construction

Table 4.4 shows that5.9% of firms have been involved "less than 5 years" in the
construction projects , 7.1% of them have been involved "5-<10 years" in the construction
projects, 20.0% of firms have been involved "10-<15 years" in the construction projects
and 67.1% of firms have been involved more than 15yearsin the construction projects. It is
clear that most of respondent firms have a long experience in construction projects, which

enchase the research results.

Table 4.4: Firm experience in projects

Experience Frequency Percent %
Less than 5 years 5 5.9
5 — less than10 years 6 7.1
10 — less than 15 years 17 20.0
>= 15 years 57 67.1
Total 85 100.0
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4.1.5 Firm Specialization

Figure4.1 shows that88.2% of the firm's specialization is " Roads", 81.2% of firm's
specialization is " Constructions ", 78.8% of firm's specialization is " Underground "and
27.1% of firm's have other specializations. Noting that respondents have the choice to

select more than one specialization.

It is clear that most respondents have a wide experience in different fields of construction

projects.

- 80
- 70
- 60
- 50
- 40
- 30
- 20
- 10

Other Under ground Constructions Roads

Figure4.1: Firm experience in construction

4.1.6 Value of The Current Projects

Table 4.5 shows that10.6% of the firms have a value of the current projects "1million™
during 5 years, 21.2% of the sample have a value of the current projects "1 — 3 millions ",
4.7% of firms have a value of the current projects "4-5millions”, 63.5 % of firms have a

value of the current projects more than 5 millions.

Noting that Gaza strip in the past five years had implemented a lot of projects to
reconstruct , rehabilitate and improve Gaza strip buildings and infrastructure .

Most of respondents have a high project values which often have long duration with
different items and activities.
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Table 4.5: Value of the current projects

Value of Current Projects Frequency Percent %
Imillion 9 10.6
1 — 3 millions 18 21.2
4 — 5 millions 4 4.7
> 5 millions 54 63.5
Total 85 100.0

4.2 Question Related to The Respondent

4.2.1 Type of Work

Figure 4.2 shows that12.9% of the sampleare project managers, 36.5%of the sampleare

supervisor engineers, 8.2% ofthe sampleare officeengineers **, 37.6%of the sampleare

design engineers "', 4.7%ofthe sampleare design managers.

This ensures that the respondent’s position provides a confident responses for the survey

questions because of their deep experience and broad knowledge especially in design

sector.

Figure4.2: Type of work
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4.2.2 Numbers of Projects

Table 4.6 shows that 12.9% of the sample are involved in less than 5 projects, 22.4% of the
sample are involved in "5-10"projects, 64.7% of the sample are involved in more than 10

projects. These results ensure the high experience of respondents

Table 4.6: Number of projects

Number of projects that you are involved in | Frequency | Percent %
<5 11 12.9
5-10 19 22.4
>10 95 64.7
Total 85 100.0

4.2.3 Experience of Respondents

Table 4.7 shows that15.3% of the sample have less than 5 years of experience, 45.9 % of
the sample have "5-10" years of experience, 38.8%of the sample have more than 10 years
of experience. These results also as previous results show that most of respondents have a

wide experience..

Table 4.7: Experience of respondents

Years of respondent’s experience | Frequency | Percent%
<5 13 15.3
5-10 39 45.9
>10 33 38.8
Total 85 100.0

4.3 Factors Affecting Design Delay
Respondents were asked to rank the factors that affect design delay according to their

negative impact. The severity weights were scaled to five levels.

4.3.1 Technical Staff Related Factors

Table 4.8 summarize that the mean of “Lack of incentives” equals 4.13 (82.59%), Test-

value = 12.36, and P-value = 0.000 which is smaller than the level of significance & =0.05
The sign of the test is positive. The mean of this factor is significantly greater than the
hypothesized value 3 . It is concluded that the respondents agree that lack of incentives

have significant value.
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The mean of “The weakness of the skills and qualifications of design engineers’” equals
3.66 (73.18%), Test-value = 5.77, and P-value = 0.000 which is smaller than the level of
significance oo =0.05. The sign of the test is positive, therefore the mean of this factor is
significantly greater than the hypothesized value 3 . It is concluded that the respondents
have a positive attitude towards considering the weakness of skills and qualifications as an
important factor affect design delay.

The mean of the “Technical staff related factors” equals 3.93 (78.68%), Test-value = 14.03,
and P-value=0.000 which is smaller than the level of significance o =0.05. The sign of the
test is positive. The mean of these factors is significantly greater than the hypothesized
value 3.1t is concluded that respondents agreed that all technical staff factors have an effect

on design delay but with different ratios.

As shown in the table the financial factors have the most effectiveness, as lack on of
incentives came in the first level, follows with the low salaries, while lack of professional

staff had the least effectiveness on design delay.

This indicates that most of consultants and owner had a low range of salaries and don’t

give enough incentives, in spite of having a qualified staff with high experience.

Table 4.8: Technical staff related factors

E s | 2
>
c L2 c| = 2 X
# Item 8 T 8 > w =
> |8 E| 3 = |
o it >
o a
1. | Shortage of professional staff (engineers,
3.89 | 77.88 | 7.79 | 0.000* | 3

painters, surveyors ...)

2. | The weakness of the skills and qualifications
) _ 3.66 | 73.18 | 5.77 | 0.000* | 5
of design engineers
3. | The low salaries of technical staff 4.09 | 81.88 | 12.44 | 0.000* 2

4. | Lack of access to development courses in the

3.89 | 77.88 | 9.44 | 0.000* | 3

field of design
5. | Lack of incentives 413 | 8259 | 12.36 | 0.000* 1
All factors 3.93 | 78.68 | 14.03 | 0.000*

* The mean is significantly different from 3
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4.3.2 Owner Representative Related Factors

Table 4.9 shows that the mean of “Slow processing of the changes required by the
representative of the owner” equals 3.82 (76.47%), Test-value = 8.54 and P-value = 0.000
which is smaller than the level of significance o =0.05. The sign of the test is positive.
The mean of this factor is significantly greater than the hypothesized value 3 . It is

concluded that the respondents agree to this factor.

The mean of “Weak follow-up and quality control by the representative of the owner”
equals 3.16 (63.29%), Test-value = 1.97, and P-value = 0.026 which is smaller than the level
of significance o=0.05. The sign of the test is positive. The mean of this factor is
significantly greater than the hypothesized value 3. It is concluded that the respondents

agreed to this factor also.

The mean of the factor's group “Owner representative related factors” equals 3.55
(71.08%), Test-value = 9.70, and P-value=0.000 which is smaller than the level of
significance o =0.05. The sign of the test is positive, so the mean of this factors groupis
significantly greater than the hypothesized value 3.1t is concluded that the respondents
agreed that all Owner representative related factors ".have an effect on design delay, but

also with different ratios.

It is obviously shown that slow processing of the changes required by the representative of
the owner is the most effective factor on design delay, followed with lack of incentives,
followed with planning &scheduling. While the least effective factors were poor

qualifications, weakness of follow-up and controlling, and poor communications.

This refer to the high controlling and supervision of owner representative and good
qualification they had, but the bureaucracy and the routine of procedures had a great effect

on design delay in addition to financial factors also.
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Table 4.9: Owner representative related factors

# Iltem

Mean
Proportional mean
(%)

Test value
P-value (Sig.)
Rank

Lack of incentives factors in crews of
_ 3.73 74.59 8.48 | 0.000* 2
owner representative

Poor communication between the project's
_ ) 3.48 | 69.65 5.30 | 0.000* 8
parties and owner representative

Ineffective influence and poor follow-up of
_ 3.48 | 69.52 6.73 | 0.000* 9
owner representative

Ineffective planning and scheduling for
) ) 3.71 | 74.29 7.28 | 0.000* 3
the project by owner representative

Delays in the study and on-site survey by
i 355 | 71.06 5.47 | 0.000* 6
owner representative

Weak follow-up for project design phases
_ 359 | 7176 7.13 | 0.000* 4
by the owner representative

Weak follow-up and quality control by
_ 3.16 | 63.29 1.97 | 0.026* | 11
owner representative

Poor qualifications of owner representative
staff

345 | 68.94 3.88 | 0.000* | 10

Weakness of preparing feasibility study for
) 358 | 7153 6.15 | 0.000* 5
the project

Slow processing of the changes required
10. _ 3.82 | 76.47 8.54 | 0.000* 1
by the owner representative

The weakness of the upper supervision by
11. ) 355 | 71.06 | 4.52 | 0.000* 6
owner representative

All factors 355 | 71.08 9.70 | 0.000*

* The mean is significantly different from 3

4.3.3 Owner Related Factors
Table 4.10 shows that the mean of factor “Financial problems (delay payments, financial
difficulties)” equals 4.12 (82.35%), Test-value = 12.99, and P-value = 0.000 which is
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smaller than the level of significance o =0.05. The sign of the test is positive, so the mean
of this factor is significantly greater than the hypothesized value 3 . It is concluded that the
respondents agree to this factor.

The mean of factor “Unrealistic idea of the project” equals 3.08 (61.67%), Test-value =
0.72, and P-value = 0.238 which is greater than the level of significance o.=0.05. Then the
mean of this factor is insignificantly different from the hypothesized value 3. It is

concluded that the respondents (Do not know, neutral) to this factor.

The mean of the “Owner related factors” group equals 3.75 (74.97%), Test-value = 11.43,
and P-value=0.000 which is smaller than the level of significance o =0.05. The sign of the
test is positive, so the mean of this field is significantly greater than the hypothesized value
3.1t is concluded that the respondents agreed that most owner related factors can delay

design with different percentages.

Financial problems had the most effect on design delay, followed by the contract changes
and variations, while the unrealistic project idea and lack of owner construction experience
had the least effectiveness. As it is clear also that financial factors are common effective
factor on design delay for each part. Contract changes and variations affect design delay as
owners hadn't a clear vision for project and its output, which may return to the unstable

economic , political, and social environment in Gaza Strip.
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Table 4.10: Owner related factors

c
S —~
S @ =)
c T = 2 X
# Item < 5 S Lg @ =
> £ 7 = [0
2 = d
e o
o
Owner lack of experience in the field of
345 | 68.94 3.62 | 0.000* 7

construction

Lack of coordination among the parties of
) 3.75 | 75.06 7.51 | 0.000* 5
the project owner

Contract changes (in addition to the
contract work, and a change in the 405 | 80.95 |11.31| 0.000* 2
specifications)

Financial problems (delay payments,
_ o 412 | 8235 |[12.99 | 0.000* 1
financial difficulties)

Un realistic idea of the project 3.08 | 61.67 0.72 | 0.238 8

Slow decision-making by the owner 392 | 7835 |10.71| 0.000* 4

Owner intervention in the design process
) ) ) 401 | 80.24 |10.77 | 0.000* 3
and give oral instructions

Change in the goal and scope of the project | 3.61 | 72.24 6.00 | 0.000* 6

All factors 3.75 | 7497 |11.43 | 0.000*

* The mean is significantly different from 3

4.3.4 Consultant Related Factors

Table 4.11 shows that the mean of factor “The use of inappropriate action plan by the
consultant” equals 3.72 (74.35%), Test-value = 6.49, and P-value = 0.000 which is smaller
than the level of significance oo =0.05. The sign of the test is positive, so the mean of this
factor is significantly greater than the hypothesized value 3. It is concluded that the
respondents agree to this factor.

The mean of factor “Un commitment of official work hours by consultant team” equals
3.25 (64.94%), Test-value = 2.18, and P-value = 0.016 which is smaller than the level of

significance o =0.05. The sign of the test is positive, so the mean of this factor is
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significantly greater than the hypothesized value 3. It is concluded that the respondents

agree to this factor.

The mean of the group of “Consultant related factors” equals 3.51 (70.22%), Test-value =
7.23, and P-value=0.000 which is smaller than the level of significance o =0.05. The sign
of the test is positive, so the mean of this groupis significantly greater than the
hypothesized value 3.1t is concluded that the respondents agreed that “Consultant related

factors "can delay design with different percentages.
From results it is clear that all studied factors can delay design with different percentages.

The use of inappropriate plan by the Consultant had the most effect on design delay,
followed with poor communication between Consultant management and design team,
followed with redesign due to errors in design stage, while the least effective factors are
lack of work hour's commitment and financial problems that face the consultant office.This
an indicator for the importance of planning and scheduling for the design process and
arranging the mechanism of working, inside of the importance of executing an appropriate

action plan.
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Table 4.11: Consultant related factors

C
i
[<B] —~
S o o
= = D
# Item % g S g § _:és
= e > z = g
S = 7
) o
|-
o
1. | Poor qualifications of consultant engineer’s
3.48 | 69.65 470 | 0.000* | 11

staff assigned to the project

Delay in the planning process 3.64 | 7271 6.73 | 0.000* 4
Lack of experience by the project

3.38 | 67.53 3.60 | 0.000* | 13
consultant

4. | Delayed and slow supervision in making
decisions

349 | 69.88 4.14 | 0.000* | 10

5. | Delay in the preparation of drawings and

3.53 70.59 5.23 | 0.000* 7
documents

6. | Poor communication and contact between
consultant management and design 3.65 | 7294 5.92 | 0.000* 2
engineers

7. | Improper design methods implemented by

3.40 68.00 3.64 | 0.000* 12
the consultant's

8. | The financial problems that face the
consultant

3.29 | 65.88 3.22 | 0.001* | 14

9. | Rework due to errors activities during

_ 3.64 | 72.86 6.45 | 0.000* 3
design stage

10. | Imprecise prediction of productivity rate of

] 3.51 70.12 5.75 | 0.000* 8
technical staff

11. | The use of inappropriate action plan by the

3.72 74.35 6.49 | 0.000* 1
Consultant

12. | The use of the bureaucracy in work
organizing in the office

3.49 | 69.88 3.99 | 0.000* 9

13. | Un commitment of official work hours by
consultant team

3.25 | 64.94 2.18 | 0.016* | 15

14. | Slowness in giving instruction 358 | 7153 5.71 | 0.000* 6
15. | Lack of consultant crew's job security 3.64 | 7271 5.13 | 0.000*
All factors 351 | 70.22 7.23 | 0.000*

* The mean is significantly different from 3
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4.3.5 Other External Factors

Table 4.12 shows that the mean of factor “Bureaucracy and the difficulty of obtaining
government permissions” equals 3.71 (74.12%), Test-value = 7.05, and P-value = 0.000
which is smaller than the level of significance o =0.05. The sign of the test is positive, so
the mean of this factor is significantly greater than the hypothesized value 3 . It is

concluded that the respondents agree to this factor.

The mean of factor “Severe weather conditions on the job site” equals 3.25 (64.94%), Test-
value = 2.11, and P-value = 0.019 which is smaller than the level of significance o =0.05.
The sign of the test is positive, so the mean of this factor is significantly greater than the

hypothesized value 3 . It is concluded that the respondents agree to this factor.

The mean of the group of “Other external factors” equals 3.58 (71.66%), Test-value = 7.89,
and P-value=0.000 which is smaller than the level of significance o =0.05. The sign of the
test is positive, so the mean of this groupis significantly greater than the hypothesized
value 3.1t is concluded that the respondents agreed that all external other factors have an

effect on design delay but with different ratios.

From previous results it is obvious that the factor " Bureaucracy and the difficulty of
obtaining government permissions” is the most significant effective on design delay,
followed by the factor "Rise in the prices of materials” while the least effective factor was

"Severe weather conditions on the job site".

These statistics give an indicator that governmental routine and permissions play a major
rule in the time of design, also financial and economic condition have a similar effect,

while other external factor have different significance on design time.
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Table 4.12: Other external factors

[
3 —
IS @ =)
c T = 2 X
# Item < 5 S Lg @ =
> £ 7 = e
2 = d
S a
-
[a B
1. | Severe weather conditions 3.25 64.94 2.11 | 0.019* 8
2. | Rise in the prices of materials 3.69 | 73.88 5.92 | 0.000* 2

3. | Poor economic conditions (currency,
o 3.64 | 7271 | 5.87 | 0.000* | 4
inflation rate,,, etc)

4. | Problems with neighbors of the site 3.62 | 7247 5.62 | 0.000* 5
5. | Unexpected geological condition 3.58 | 71.67 5.72 | 0.000* 6
6. | Slow Site Clearance 3.66 | 73.18 6.42 | 0.000* 3
7. | Unstable laws and regulation 3.52 | 70.35 5.59 | 0.000* 7
8. | Bureaucracy and the difficulty of obtaining

o 371 | 7412 | 7.05 | 0.000% | 1
government permissions

All factors 3.58 | 71.66 7.89 | 0.000*

* The mean is significantly different from 3

4.4 Minimizing Delay Methods

Table 4.13 shows that the mean of method “Effective cooperation among the parties of the
project” equals 4.65 (92.94%), Test-value = 30.08, and P-value = 0.000 which is smaller
than the level of significance oo =0.05. The sign of the test is positive, so the mean of this
method is significantly greater than the hypothesized value 3.1t is conclude that the

respondents agreed to this method.

The mean of method “Consultant engage in pre-design (initial idea)” equals 4.21 (84.24%),
Test-value = 15.40, and P-value = 0.000 which is smaller than the level of significance
a=0.05. The sign of the test is positive, so the mean of this method is significantly
greater than the hypothesized value 3 . It is concluded that the respondents agree to this
method.

The mean of the group of “Minimizing design delay methods” equals 4.43 (88.54%), Test-
value = 31.97, and P-value=0.000 which is smaller than the level of significance o =0.05.

The sign of the test is positive, so the mean of this group is significantly greater than the
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hypothesized value 3.It is concluded that the respondents agreed that these proposed

method can help in minimizing design delay, but with different percentages.

Majority of respondent agreed that these proposed method can help in minimizing design

delay, but with different percentages.

Effective cooperation between project parties had the highest rank, followed by providing
enough money for design, while engaging consultant in pre-design stage(initial idea) had

the lowest rank.

This is another indicator that respondents saw that they have qualified staff with good
experience in design, and there is not a real need to improve staff knowledge and
experience, but the real problem is in coordination, cooperation and effective
communication between project parties.

Table 4.13: Minimizing design delay methods

c
15}
[«B] —~~
S o 2
c © = ) X
Item < 5 S ;g @ =
> £ 7 = x
S = q
E o
[a
Effective cooperation among the parties of
465 | 9294 |30.08 | 0.000* 1

the project

Improve salaries and incentives for staff 440 | 88.00 |20.17 | 0.000* 4

Consultant selection on .the basis of
) ) ) 452 90.35 | 24.58 | 0.000* 3
professional and not financial

Consultant engage in pre-design (initial
idea)

421 | 84.24 | 1540 /| 0.000* 7

Providing enough time & money for design | 453 | 90.59 | 23.93 | 0.000* 2

Provide appropriate courses to improve the
) 428 | 85.65 |16.88 | 0.000* 6
performance of the technical staff

7. | Using advanced design methods and
440 | 88.00 |19.61 | 0.000* | 4
programs
All methods 443 | 8854 |31.97 | 0.000*

* The mean is significantly different from 3
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4.5 Summary

Table 4.14 shows that the mean of all factors equals 3.72 (74.47%), Test-value =16.03, and
P-value=0.000 which is smaller than the level of significance oo =0.05. The sign of the test
Is positive, so the mean of all factors is significantly greater than the hypothesized value 3.
It is concluded that all the respondents agreed to all the studied factors, and each of them
have an effect on design delay, but with different ratio, and all parties( owner, consultant,

owner representative) have a role in design time.

Table 4.14: Factors summary

C
@
(D) —~~
S @ =)
= T c—:; L)
& | 8 8 2 3
=2 | £ = 2 T
S = q
S o
o
All factors 3.72 74.47 16.03 0.000*

*The mean is significantly different from 3

4.6 Test of Hypothesis
There are significant differences at level 0.05 in the responses of the research sample due

to Firm Type.

Table 4.15 shows that the p-value (Sig.) is smaller than the level of significance o = 0.05
for the field “Technical staff related factors”, then there is significant difference among the
respondents regarding to these field due to Firm Type. We conclude that the respondents’
Firm Type has significant effect on this field.

Table 4.15 shows that the p-value (Sig.) is greater than the level of significance a = 0.05
for the other fields, then there is insignificant difference among the respondents regarding
to these fields due to Firm Type. We conclude that the respondents’ Firm Type has no

effect on this fields.
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Table 4.15: Factors independent samples T-test test of the fields and their p-values for

firm type
No. Field Means Test Sig.
Owner | Consultant | Value

1. Technical staff related factors 4.11 3.77 2.676 | 0.009*
2. Owner representative related factors 3.53 3.57 -0.366 | 0.716
3. Owner related factors 3.76 3.74 0.111 | 0.912
4. Consultant related factors 3.63 3.40 1.665 | 0.100
5. External factors 3.63 3.54 0.584 | 0.561
6. Delay Minimizing Methods 4.42 4.44 -0.189 | 0.851

All fields together 3.78 3.67 1.122 | 0.265

* The mean difference is significant a 0.05 level

There are significant differences at level 0.05 in the responses of the research sample due

to Experience.

Table 4.16 shows that the p-value (Sig.) is smaller than the level of significance o = 0.05
for the field “Other factors™, then there is significant difference among the respondents
regarding to these field due to Experience. We conclude that the respondents’ Experience

has significant effect on this field.

Table 4.16shows that the p-value (Sig.) is greater than the level of significance o = 0.05 for
the other fields, then there is insignificant difference among the respondents regarding to
these fields due to Experience. We conclude that the respondents’ Experience has no effect

on this fields.
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Table 4.16: ANOVA test of the fields and their p-values for Experience

Means
) Test )
No. Field 5 11- | >16 Sig.
6-10 Value
years 15 years

1. Technical staff related factors 3.72 | 3.70 | 3.74 | 4.04 1.602 | 0.195
2. Owner representative related factors | 3.64 | 3.41 | 3.49 | 3.58 | 0.331 | 0.803
3. Owner related factors 3.48 | 3.56 | 3.84 | 3.77 0.663 | 0.577
4. Consultant related factors 3.17 | 3.18 | 3.40 | 3.61 1.581 0.200
5. External factors 4.10 | 3.65 3.15 3.66 3.919 | 0.011*%
6. Delay Minimizing Methods 4.60 | 4.40 | 4.40 | 4.42 | 0.315 | 0.814

All fields together 3.69 | 3.56 | 3.61 | 3.78 | 1.119 | 0.346

* The mean difference is significant a 0.05 level

There are significant differences at level 0.05 in the responses of the research sample due
to Current project value.

Table 4.17shows that the p-value (Sig.) is greater than the level of significance o = 0.05 for
each field, then there is insignificant difference among the respondents toward each field

due to Current project value. We conclude that the personal characteristics’ Current project

value has no effect on each field.

Table 4.17: ANOVA test of the fields and their p-values for Current project value

Means
_ Test )
No. Field . 1-3 4-5 >5 Sig.
Imillion | . o Value
millions | millions | millions
1. Technical staff related factors 3.53 3.83 4.05 4.03 1.957 | 0.127
2. | Owner representative related
3.39 3.60 3.55 3.57 0.325 | 0.807
factors
3. Owner related factors 3.78 3.78 3.84 3.72 0.087 | 0.967
4, Consultant related factors 3.11 3.40 3.63 3.61 1.777 | 0.158
5. External factors 3.46 3.30 3.91 3.67 1.827 | 0.149
6. | Delay Minimizing Methods 4.24 4.48 4.54 4.43 0.810 | 0.492
All fields together 3.50 3.66 3.84 3.77 1.352 | 0.264
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There are significant differences at level 0.05 in the responses of the research sample due
to (Firm Type, Experience and Current project value )

Table 4.18 shows that the p-value (Sig.) is greater than the level of significance a = 0.05
for (Firm Type, Experience and Current project value ), then there is insignificant
difference in respondents' answers toward Factors. We conclude that the (Firm Type,

Experience and Current project value ) have no effect on Factors.

Table 4.18: Analysis of Variance and Independent Samples T-test for (Firm Type,
Experience and Current project value )

No Test Name Test Value >
value(Sig.)
1. Firm Type Independent Samples T-test 1.259 0.265
2. Experience Analysis of Variance 1.119 0.346
3. Current project value Analysis of Variance 1.352 0.264

There are significant differences at level 0.05 in the responses of the research sample due

to firm being involved.

Table (4.19) shows that the p-value (Sig.) is smaller than the level of significance o = 0.05
for the fields “Technical staff related factors, consultant related factors and Other factors ”,
then there is significant difference among the respondents regarding to this field due to
firm being involved. We conclude that the respondents’ firm being involved has significant
effect on this field.

Table (4.19) shows that the p-value (Sig.) is greater than the level of significance a = 0.05
for the other fields, then there is insignificant difference among the respondents regarding
to this fields due to firm being involved. We conclude that the respondents’ firm being

involved has no effect on this fields.
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Table (4.19): Independent Samples T-test test of the fields and their p-values for firm

being involved

No. Field Means Test Sig.
Public | Private | Value
7. | Technical staff related factors 3.82 4.14 | -2.298 | 0.024*
8. | Owner representative related factors 3.55 3.61 | -0.490 | 0.625
9. | Owner related factors 3.74 3.84 | -0.775 | 0.440
10. | consultant related factors 3.41 3.73 | -2.222 | 0.029*
11. | Other factors 3.43 3.88 -3.072 | 0.003*
12. | Remedial Methods 4.41 4.45 | -0.374 | 0.710
All fields together 3.66 3.88 | -2.396 | 0.019*

* The mean difference is significant a 0.05 level

There are significant differences at level 0.05 in the responses of the research sample due

to type work.

Table (4.20) shows that the p-value (Sig.) is smaller than the level of significance a = 0.05

for the field “Owner related factors”, then there is significant difference among the

respondents regarding to this field due to type work. We conclude that the respondents’

type work has significant effect on this field.

Table (4.20) shows that the p-value (Sig.) is greater than the level of significance o = 0.05

for the other fields, then there is insignificant difference among the respondents regarding

to this fields due to type work. We conclude that the respondents’ type work has no effect

on this fields.
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Table (4.20):ANOVA test of the fields and their p-values for type work

Means
. . ) . design Test )
No. Field project supervisor ) ) design Sig.
) ) Engineering ) ) management | Value
management | engineering engineering ) )
engineering
7. Technical
staff related 3.78 413 3.60 3.92 3.55 1.952 | 0.110
factors
8. Owner
representative
3.69 3.52 3.29 3.60 3.52 0.715 | 0.584
related
factors
9. Owner
related 3.47 3.95 3.07 3.80 3.78 4,274 | 0.003*
factors
10. | consultant
related 3.23 3.74 3.14 3.48 3.45 2.135 | 0.084
factors
11. | Other factors 3.67 3.60 3.23 3.62 3.53 0.530 | 0.714
12. | Remedial
451 453 4.20 4.33 454 1.619 | 0.178
Methods
All fields
3.64 3.84 3.35 3.72 3.68 2.283 | 0.068
together

* The mean difference is significant a 0.05 level

- There are significant differences at level 0.05 in the responses of the research sample due

to Numbers of project.

Table (4.21) shows that the p-value (Sig.) is smaller than the level of significance a = 0.05
for the field “Technical staff related factors and consultant related factors ”, then there is
significant difference among the respondents regarding to this field due to Numbers of

project. We conclude that the respondents’ Numbers of project has significant effect on
this field.

Table (4.21) shows that the p-value (Sig.) is greater than the level of significance a = 0.05

for the other fields, then there is insignificant difference among the respondents regarding
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to this fields due to Numbers of project. We conclude that the respondents’ Numbers of

project has no effect on this fields.

Table (4.21): ANOVA test of the fields and their p-values forNumbers of project

No. Field Means Test Sig.
<5 5-10 >10 Value
1. Technical staff related factors 3.35 4.15 3.98 | 7.303 | 0.001*
2. Owner representative related factors 3.25 3.50 3.63 | 2.663 | 0.076
3. Owner related factors 3.50 3.61 3.85 2.275 | 0.109
4. consultant related factors 2.91 3.55 3.62 | 6.189 | 0.003*
5. Other factors 3.76 3.65 3.53 0.659 | 0.520
6. Remedial Methods 4.35 4.29 4.49 1.840 | 0.165
All fields together 3.42 3.71 3.79 3.910 | 0.024*

* The mean difference is significant a 0.05 level

There are significant differences at level 0.05 in the responses of the research sample due

to Years of respondent's experience.

Table (4.22) shows that the p-value (Sig.) is smaller than the level of significance a = 0.05

for the field “Technical staff related factors, Owner representative related factors and

consultant related factors ”, then there is significant difference among the respondents

regarding to this field due to Years of respondent's experience. We conclude that the

respondents’ Years of respondent's experience has significant effect on this field.

Table (4.22) shows that the p-value (Sig.) is greater than the level of significance o = 0.05

for the other fields, then there is insignificant difference among the respondents regarding

to this fields due to Years of respondent’'s experience. We conclude that the respondents’

Years of respondent's experience has no effect on this fields.
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Table (4.22):ANOVA test of the fields and their p-values forYears of respondent's

experience
No. Field Means Test Sig.
<5 5-10 | >10 | Value

1. | Technical staff related factors 3.37 4.15 3.90 9.750 | 0.000*

2. | Owner representative related factors | 3.27 3.71 3.49 | 4.137 | 0.019%

3. | Owner related factors 3.55 3.88 3.67 1.981 | 0.144

4. | consultant related factors 2.89 3.71 3.52 | 9.380 | 0.000*

5. | Other factors 3.57 3.62 3.55 0.091 | 0.913

6. | Remedial Methods 4.29 4.43 4.48 1.005 | 0.370
All fields together 3.39 3.86 3.70 7.243 | 0.001*

* The mean difference is significant a 0.05 level
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CHAPTER 5: CONCLUSIONS AND RECOMMENDATIONS

5.1 Introduction

This research aims to determine the design delay factors in construction project.

The first objective of this research was to identify factors influencing design delay. To
achieve the first objective, related previous studies were collected from books through the
university main library, journals, dissertations, conference papers and internet. As a result,
a comprehensive background was conducted to explain design process, design delay, type
of design delay, determine the sources of design delay, determine the impacts of design
delay on cost and the total time of the projects and identify factors/causes affecting design

delay.

The second objective was to evaluate the delay factors importance. To achieve the second
objective a questionnaire was developed to assess the perceptions of owners, and
consultants, on the importance of factors causes and effects design delay in Gaza Strip
construction industry. Factors influencing time in projects in Gaza Strip were first
examined and identified through a relevant literature review and by conducting a pilot

study that sought advice from experienced construction practitioners.

5.2 Conclusion

Four main factors were found to affect delay in design phase which are, technical staff,

owner representative, owner and external factors.

The most important factors affecting delay during the design phase which related to
technical staff are the financial factors which have the most effectiveness, as lack on of
incentives came in the first level, follows with the low salaries. Also the lack of
professional staff and Lack of access to development courses in the field of design came at
the middle of effectiveness on design delay. There is in Gaza Strip a qualified staff with
high experience so Lake of the skills and qualifications of design engineers had the least
effectiveness on design delay which mean that the consultants having a qualified staff with

high experience.

The most important factors which affecting design delay which are related to owner
representative are processing the data to the consultant so Slow processing of the changes

required by the representative of the owner is the most effective factor on design delay,
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also a weak follow-up to provide the design phases of the project by the representative of
the owner and weak of preparing feasibility study for the project came at the middle of
factors affecting design delay related to owner representative. There is high controlling and
supervision of owner representative and good qualification while the least effective factors

were poor qualifications, weakness of follow up, controlling and poor communications.

The most important factors affecting design delay which are relative to the owner are
unstable economic , political, and social environment in Gaza Strip make the financial
problems had the most effect on design delay, followed by the contract changes and
variations. Also the owner need more communication with the parties of the design staff in
which Lack of coordination among the parties of and Slow decision-making by the owner
came at the middle of factors which affect design delay. Furthermore the owner have good
experiences and good idea about the project in which unrealistic project idea and lack of

owner construction experience had the least effectiveness.

The consultant factors which affecting design delay are consultant need to Reviewing and
checking design documents to make appropriate plan and consultants need to make sure
that there is proper communication and coordination with design team. Furthermore the
lack of commitment by the consultative forum official hours and finally design drawings
and schedules need to be approved and check to avoid work suffering from delays or

quality issues.

The external factors which affecting design delay are as flow avoiding time extensions due
to adverse weather, it is recommended to improve by working overtime hours.
Bureaucracy and the difficulty of obtaining government permissions had a great effect on
design delay and external factors did not have a great effect on the design delay during

design phase

5.3 Recommendations

This section suggest the recommendations for identifying, analyzing and responding to the
delay factors associated with building construction projects. Taking into account the
findings from the literature review and industry survey, and the results obtained from the
guestionnaire.

From the literature review and questionnaire analysis, there are some actions that may be

decrease the risk of delay which are :
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Allow reasonable time for the design team to produce clear and complete design;
Contract documents between owner and consultant with no or minimum errors and
discrepancies;

Establish efficient quality control techniques and mechanisms that can be used
during the design process to minimize errors, mismatches, and discrepancies in
contact documents;

Use special contracting provisions and practices that have been used successfully
on past projects;

Establish a strategy on how to deal with tighter scheduling requirements;

Pay progress payments regularly to consultant so that delays can be avoided, and
the consultant's ability to deliver the project on time and within quality improved;
Minimize change orders throughout design phase to avoid delays to the project;
Review and approve the design documents within the agreed schedule;

The required amount of technical staff should be in the consultant organization;
The consultant's should manage financial resources and plan cash flow by utilizing
progress payments;

It is recommended that the concerned bodies and parts to establish a minimum
wage system and to monitor implementing this system;

It is recommended to develop modeling system in order to measure design delay. In
addition, it is recommended to study and evaluate the most important factors

affecting design delay in the Gaza Strip.
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ANNEX 1: QUESTIONNAIRE

Dear: Projects' owners, Consultants, Greetings

Subject: Survey

The researcher conducted a study on the factors that affect the design delays in
construction projects in the Gaza Strip, and that as a quest supplementary Master's degree

in construction management.

Design is one of the most important stages of the project life cycle, and affects the quality
of construction projects results. At the time of the design is possible that the negative
impact on the overall time to complete the project, and there are overlapping and
interrelated factors that affect the design time delay, so the aim of this questionnaire is to

identify these factors.

Therefore we ask you to fill out this questionnaire to participate in a neutral and objective,
with the assurance that the information will be packaged this questionnaire will be used for

research purposes only, and will maintain full confidentiality.

Thank you for your cooperation

Researcher

Ahmed Al-Tayeb
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SECTION ONE — Questions related to the respondent’s organization

1. Organization Type

Owner Consultant D

2. Did delay occur in the past project

Yes D NO D

3. Type of organization

Public Private Other ....................
L L L]

4. How long have your organization been involved in the construction projects?

D <5 years D 5 — less than 10 D 10 — less than 15
D > 15 years

5. what are your organization specialization ?

D Roads D Constructions D Under ground

6. What is the value of the current project your organization are involved during 5

years ago:

D<1mi|lion D 1 — less than 3 millions D 4 — less than 5 millions

D > 5 millions
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SECTION TWO — Questions related to the respondent

1.What is your work type

D Engineer D supervisor engineer D project manager D design engineer
D design manager

2.Numbers of project that you are involved in:

D 5> D 5 — less than10 D >10

3. Years of respondent’s experience:

D <5 less than 10 D 510
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Section two:

Factors affect delay in construction project ( design stage)

) Strongly | Agr | Netu Dis. Strongly
No. Technical staff related factors )
Agree ee : Agree | dis. Agree

Lack of professional staff (engineers,

painters, surveyors ...)

The weakness of the skills and

qualifications of design engineers

The low salaries of technical staff

Lack of access to development courses

in the field of design

Lack of incentives

) Strongly Dis. Strongly
Owner representative related factors Agree | Netu. )
Agree Agree | dis. Agree
Lack of incentives factors in crews of
owner representative
Poor communication between the
parties and representative of the owner
of the project
Ineffective influence and poor follow-
up representative of the owner
Planning and scheduling is effective for
the project by the representative of the
owner
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Delays in the study and on-site survey

5
by the representative of the owner
Weak follow-up to provide the design
6 phases of the project by the
representative of the owner
. Weak follow-up and quality control by
the representative of the owner
o Twice the qualifications of staff
representative of the owner
9 Weak of preparing feasibility study for
the project
Slow processing of the changes
10 | required by the representative of the
owner
1 The weakness of the upper supervision
by the representative of the owner
Strongly Dis. Strongly
No | Owner related factors Agree | Netu. )
Agree Agree | dis. Agree
1 Owner lack of experience in the field of
construction
5 Lack of coordination among the parties
of the project owner
Contract changes (in addition to the
3 contract work, and a change in the
specifications)
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Financial problems (delay payments,

4
financial difficulties)
5 Not a realistic idea of the project
6 Slow decision-making by the owner
. Owner intervention in the design
process and give oral instructions
g Change in the goal and scope of the
project
Strongly Dis. Strongly
No [ consultant related factors Agree | Netu. _
Agree Agree | dis. Agree
. The weakness of the qualifications for
the project consultant engineers
2 Delay the planning process
3 Lack of experience by the project
consultant
A Delays and slow consultant in decision-
making
. Not a luxury, and the readiness of the
necessary documents
Poor communication and contact
6 between management consultant and
design engineers
The use of methods and design is
7 appropriate by the Consultative
mechanisms
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The financial difficulties faced by the

8
project consultant

9 Redesign the result of errors during the
design phase
Prediction imprecise at a rate of

10 | productivity and technical staff at the
Advisory

1 The use of inappropriate action plan by
the Advisory

1 The use of the bureaucracy in the
organization of work in the office

13 Lack of commitment by the
Consultative Forum official hours

14 | Slow to give instructions

15 Lack of job security consultant for the

crew of the existence of
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Strongly

Strongly Dis. )
No. External factors Agree | Netu. dis.
Agree Agree
Agree

1 Bad weather
2 Differing prices
3 Poor economic conditions (currency,

inflation rate,,, etc)
4 Problems with neighbors of the site
. Geological ~ conditions of the

unexpected
6 Slow processing and evacuation site
7 Laws and norms unstable
o Bureaucracy and the difficulty of

obtaining government permissions

) Strongly
L ) Strongl Netu | Dis. )
No | Minimizing Design Delay Methods Agree dis.
y Agree Agree
Agree

. Effective cooperation among the

parties of the project
5 Improve wages and stimulation

crews artwork
3 Consultant selection on the basis of a

professional and not a corporeal
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Advisory engage in pre-design
(initial idea)

Save money and time to design

Provide appropriate courses to
improve the performance of the

technical staff

Speaking to use design methods and

advanced programs
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ANNEX 2: ARABIC QUESTIONNAIRE
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