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Abstract 

 

The quality of the design and contractual documents has a major influence on the 

overall performance and efficiency of construction projects implementation. Declining 

standard of design quality has contributed significantly to a similar decline in 

construction efficiency. This thesis discusses the main factors affecting design and 

contractual documents quality in construction industry in Gaza Strip. The aim of this 

research is to assist all stakeholders to plan effectively before starting a project 

beginning with the design phase by creating awareness and paying enough attention to 

minimize the problems and eliminate extra costs incurred to make corrective actions to 

amend the defective design. Forty different factors affecting design quality were 

extracted from the literature review and interviews with experts were assessed by 6 

consultants and 14 clients according to their severity and occurrence, and then were 

analyzed and ranked according to their frequency for consultants, owners and a 

combination of all respondents. A test for correlation agreement on the ranking of the 

factors between different project participants “consultants and owners” was also 

calculated using Mann-Whitney Test. It was found that there is no significant difference 

among the respondents on the ranking of severe and frequent factors. 

 

It was concluded that, the designer related factors are the most severe factors on  

design quality while the client related factors are the most occurred factors. With regard 

to the ranking of the individual factors it has been found that the most severe factors 

were: Lack of qualified consultant's staff, Lack of time available for checking and 

correlating all the information on all design documents, Lack of experience on similar 

projects, Designer’s unfamiliarity with construction materials and techniques that will 

be used in the project and Absence of an experienced overall design manager. On the 

other hand it has been found that the most occurred factors-causes of design deficiency 

were: Reduced design fees levels, Selection of designers on the basis of lowest price 

selection strategy, Allocation of staff to more than one project in the same time, 

Unstable client’s requirements, Last minute changes by the client and Unwillingness of 

clients to pay fees commensurate with the design of high-quality services. Similarly, the 

results of the case studies have revealed the same occurred factors (causes of the design 

deficiency).  
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The questionnaire and case studies results proved that public construction projects 

suffer delays and cost overruns because of design deficiencies, but not significantly, 

because of the design staff experience and sufficient cooperation between the client and 

consultant. Finally, set of recommendations and actions through the framework were 

developed in order to improve the design and contractual documents quality in the 

construction industry.  
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 ونخص امدراست

ذذٍَ يسرىي جىدج . نها ذأشُش كثُش ػهً أداء و كفاءج انًششوع تشكم ػاو انؼطاءجىدج انرصًُى و وشائك 

ذُالش هزِ انذساسح . فٍ الأوَح الأخُشج انرصًُى ساهى تشكم يهحىظ فٍ ذذٍَ يًاشم فٍ كفاءج صُاػح الإَشاءاخ

ذهذف هزِ انذساسح كًا . انؼىايم انشئُسُح انرٍ ذؤشش ػهً جىدج وشائك انرصًُى فٍ صُاػح الإَشاءاخ فٍ لطاع غضج

يساػذج جًُغ انًشاسكٍُ فٍ انًششوع نهرخطُظ تشكم ػًهٍ لثم انثذء تًشحهح ذصًُى انًششوع ػٍ طشَك   إنً

يشاكم انرصًُى و ذمهُم انركهفح الإضافُح انُاجًح ػٍ الأخطاء انرصًًُُح يٍ خهك انىػٍ و الاَرثاِ انكافٍُُ نهحذ يٍ 

أستؼىٌ يٍ انؼىايم انًخرهفح انرٍ ذؤشش ػهً جىدج . خلال ػًم إجشاءاخ ذصحُحُح لإكًال انُمص فٍ انرصًُى

هزِ انؼىايم  ,وشائك انرصًُى ذى اسرخلاصها يٍ خلال انذساساخ انساتمح و انًماتلاخ يغ خثشاء فٍ يجال انرصًُى

و لذ ذى . يانك يٍ خلال شذج انرأشُش انسهثٍ و دسجح انحذوز فٍ انًشاسَغ 14اسرشاسٍَُ و  6ذى ذمًُُها يٍ لثم 

نحساب يذي . ذحهُم و ذشذُة هزِ انؼىايم تانُسثح إنً انًانك و الاسرشاسٌ و أَضاً تانُسثح نًجًىع انًسرجُثٍُ

حُس ذثٍُ ػذو وجىد , Mann-Whitneyلاسرشاسٌ ذى اسرخذاو اخرثاس انرىافك فٍ ذشذُة انؼىايم تٍُ انًانك و ا

 . فشوق راخ دلانح إحصائُح فٍ ذشذُة انؼىايم ذثؼاً نشذج انرأشُش انسهثٍ و دسجح انحذوز

 

تًُُا كاَد  انؼطاءخهصد انذساسح إنً أٌ انؼىايم انًرؼهمح تانًصًى هٍ الأكصش ذأشُشاً ػهً جىدج وشائك 

لهح خثشج وكفاءج :  فًُا َرؼهك ترصُُف و ذشذُة ذهك انؼىايم فمذ وجذ أٌ. انًانك هٍ الأكصش حذوشاً انؼىايم انًرؼهمح ب

لهح خثشج انًصًى فٍ , ػذو ذىفش انىلد انلاصو نهضَاساخ انًىلؼُح و جًغ انثُاَاخ انلاصيح نهرصًُى, طالى انرصًُى

سج و ذمُُاخ انثُاء انًسرخذيح فٍ انًششوع و ػذو ػذو يؼشفح انًصًى انكافُح تًىاد انثُاء انًرىف, يشاسَغ يشاتهح

, تًُُا كاَد انًسرىَاخ انًُخفضح لأجىس انرصًُى, انؼىايم الأكصش ذأشُشاً  وجىد يذَش ػاو نفشَك انرصًُى هٍ

إشغال طالى انرصًُى فٍ أكصش يٍ يششوع فٍ , انسؼش الألم إسرشاذُجُحاخرُاس الاسرشاسٌ أو انًصًى تُاءا ػهً 

انرغُُشاخ انرٍ َطهثها انًانك فٍ انهحظح الأخُشج أو , يٍ لثم انًانك جانًرطهثاخ و انرغُُشاخ انًركشس ,َفس انىلد

يغ خذياخ ذصًًُُح ػانُح انجىدج هٍ  أجىس يرُاسثح ػهً ػذو دفغ انًانك لثُم الاَرهاء يٍ انرصًُى و إصشاس

انذساسُح أٌ أكصش انؼىايم حذوشا هٍ َفس انؼىايم  فمذ ذثٍُ يٍ خلال انحالاخ, تُفس انطشَمح. انؼىايم الأكصش حذوشاً 

 .ساتمح انزكش

أولاً يٍ خلال الاسرثاَح , ػهً ذكهفح و ولد انًششوعانؼطاء ذى دساسح يذي ذأشُش انُمص فٍ جىدج وشائك 

َش و ذؼاٍَ يٍ انرأخ انؼايح و لذ أشثرد انُرائج تأٌ يشاسَغ انثُاء. و تؼذ رنك انرحمك يٍ خلال انحالاخ انذساسُح

انرصًُى و  طالىَظشا نخثشج  و رنك و نكٍ نُس تذسجح كثُشجانؼطاء انركهفح انضائذج تسثة انُمص فٍ جىدج وشائك 

و  َشًم يجًىػح يٍ انرىصُاخ إطاس ػاوو أخُشاً لاو انثاحس تؼًم . انرؼاوٌ انكافٍ تٍُ انًانك و الاسرشاسٌ

 .يشاسَغ انثُاء نهرحسٍُ يٍ جىدج و َىػُح وشائك انرصًُى فٍ الإجشاءاخ
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CHAPTER 1: INTRODUCTION 

 

Designers provide the graphic and written representations that allow construction 

and trade contractors to transform concepts and ideas into physical reality. How 

effectively and efficiently this transformation occurs, depends largely on the quality of 

the design and contractual documents provided. And while good design needs to be 

"effective" and ensure fitness for purpose, it also needs to be communicated effectively 

through the documentation (i.e. drawings, specifications, etc.). Unfortunately, a 

perceived decline in project documentation quality over the past few years is considered 

to be causing increased delays, disruption and costs to all parties involved in the 

construction process (Tilley et al, 1999). 

 

As the quality of the design and contractual documents provided has a major 

influence on the overall performance and efficiency of construction projects (Burati et 

al. 1992; Lutz et al. 1990), any improvements in design quality can only lead to 

corresponding improvements in the efficiency of the construction process (Tilley et al, 

1999). Where designers are selected based on low design fees, then the level and quality 

of the service provided is likely to be limited and generally translates into additional 

project costs to the owner (Abolnour, 1994). 

 

Based on the above, the quality of the design and contractual documents process can 

be simply defined as: "The ability to provide the contractor with all the information 

needed to enable construction to be carried out as required efficiently and without 

hindrance." (Tilley, 1998). 

 

1.1 Problem Statement  

Concerns have been expressed in the building and construction industry that a 

declining standard of design quality has contributed significantly to a similar decline in 

construction efficiency.  

 

The problem in Gaza Strip is in the inadequate design, which has a major influence 

on projects - leading directly to delays, reworks and variations and contributes to 

increases in project time and cost. 
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Based on previous studies and interviews, this research will develop a list of factors 

affecting design and contractual documents quality. The research will focus on 

governmental public projects in Gaza Strip to investigate who is responsible for bad 

design quality and the impacts of design deficiency on construction process. 

 

1.2 Aim of the Study 

To assist construction stakeholders to plan effectively before starting project design 

phase. This can be done by creating awareness and paying enough attention to this 

important phase to minimize the problems and eliminate extra costs incurred. 

 

1.3 Research Objectives 

The aim of this study was achieved through a number of objectives which are: 

1. Identifying main factors that may influence design and contractual 

documents quality in Gaza Strip construction industry. 

2. Investigating the nature and extent of the impacts of design and contractual 

documents deficiencies on project cost and time. 

3. Investigating the conflict between the documents (specifications, drawings, 

bill of quantities). 

4. Establishing a framework for managing design deficiency. 

 

1.4 Scope and Limitations 

The proposed research will be limited to the following assumptions: 

1. Experts from each group (consultant and owner); with more than 10 years 

experience in construction projects were interviewed and focus on 

contracting companies (Building classification only) classified as first class 

and second class. 

2. The focus of this study is on projects from the Public sector. 

3. The focus of this study is on drawings and bill of quantities only as a part of 

contractual documents. 
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1.5 Significance of the Study 

As the quality of the design and contractual documents produced has a major 

influence on the overall performance and efficiency of construction projects, it is vitally 

important and useful that issues affecting design quality be identified and discussed.  

There is no study that has dealt with the subject of the relationship between design 

documents quality and construction deficiencies in the local construction industry in 

Gaza Strip. The results of the research shall benefit the following parties: owners, 

designers, consultants and public agencies. The benefits would be more projects being 

completed on time, within budget and with a reduced likelihood of legal action due to 

contractual disputes. Consequently, it is to the benefit of construction parties to 

recognize the situation and identify the causes of design deficiencies in the early stages 

of the project (Design Phase). This will help to take the necessary precautions to control 

these causes before construction phase. 

 

1.6 Thesis Organization 

This thesis is divided into five chapters, as follows: 

 

Chapter One: Gives background information of design deficiency. It also presents a 

statement of the problem, the aim, objectives of the study, its scope and its limitations 

and significance of the study. 

 

Chapter Two: Summarizes the literature related to the factors affecting design and 

contractual documents quality in the construction industry and the identification of its 

impacts on the construction process efficiency. 

 

Chapter Three: Presents the research methodology, which explains how the 

investigation was done, and the methods of collecting and analyzing data through 

questionnaire survey case studies. An explanation was given to each method in terms of 

their relation to the study, selection criteria and the anticipated result of each method. 

 

Chapter Four: Presents and analyzes the data from the questionnaire survey and case 

studies. From the results of the questionnaire survey, the significant level of the design 
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deficiency causes and most frequent causes were identified. The importance degree and 

relative use of remedial methods of design deficiency were determined.  

 

Chapter Five: Identify the main problems of design deficiency as well as their sources 

and impacts on the projects’ cost and schedule through ten case studies. 

 

Chapter Six: Presents the development of a framework to assist in identifying solutions 

for the various causes of the design deficiency in all design phases. 

 

Finally, the last chapter contains summary of the study, conclusion, and suggested 

recommendations. 
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CHAPTER 2: LITERATURE REVIEW 

 

In order to fully understand design and contractual documents quality and to achieve 

the research objectives, firstly this chapter presents the available literature review for:  

1. Design quality 

2. Design deficiency in construction industry 

3. Causes of design deficiency 

4. Impacts of design deficiency 

5. Influence of fees on quality 

6. Methods of design quality measurement 

7. Improving design and contractual documents quality 

This will lead to better identifying the factors influencing the design quality which 

can be minimized and better monitored because it cannot be avoided. So this chapter 

reviews in depth and up to date the available research work. 

 

2.1 Terminology 

"Quality" is defined by Abolnour (1994) as "conformance to established 

requirements" by avoiding dealing with degree of goodness or satisfaction. This 

definition provides a basis for measurement, i.e., the requirements are either met or not 

met. 

 

Quality is also defined as "the fulfillment of project responsibilities in the delivery 

of products and services in a manner that meets or exceeds the stated requirements and 

expectations of the owner, design professional, and constructors". Responsibilities refer 

to the tasks that a participant is expected to perform to accomplish the project objectives 

as specified by contractual agreement and applicable laws, codes, standards and 

regulatory guidelines. Requirements are what a team member expects or needs to 

receive during and after his or her participation in a project (ASCE, 2000). 

 

Therefore, the quality of the design process can simply be defined by Tilley et al. 

(1997) as: the ability to provide the contractor with all the information needed to enable 

construction to be carried out as required, efficiently and without hindrance. 
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2.2 Design Quality 

There is a common perception in the building and construction industry that the 

quality of design and project contractual documents has declined significantly over the 

last 15 to 20 years (Queensland, 2005). 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 contractual documents provided (Tilley 

and Barton, 1997).  

 

According to Tilley et al. (1997), the quality of the design and contractual 

documents provided has a major influence on the overall performance and efficiency of 

construction projects. Currently, the quality of design being produced in Australia is of 

major concern to many parties within the construction industry (Syam, 1995).  

 

Queensland (2005) presented the following characteristics of proper project design 

documentation:  

1. Fit for purpose. 

2. Unambiguous and coherent. 

3. Timely, accurate and complete. 

4. Easily communicated and constructed, with the best possible economy and 

safety. 

5. Aligned with the owner’s requirements as set out in a project brief. 

 

One of the researches carried out by Bubshait and Abdulrazzak (1996) shows that 

documentation and control of documents is an important element in any quality system. 

Control of documents is very important to design offices since it is concerned with 

precision and accuracy of review as well as issuance and revision of all documents 

related to the design. 
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2.3 Design Deficiency in Construction Industry 

Lutz et al. (1990) defined design deficiency as "any deficiency in the drawings and / 

or the specifications which results in a facility which will not adequately perform its 

intended mission". He also categorized most design deficiencies as one of the following 

three types: 

1. Contract documents conflict: discrepancies between drawings and 

specifications. 

2. Interdisciplinary coordination errors: conflicts or interference problems between 

structural, mechanical and electrical. 

3. Technical compliance discrepancies: non adherence to the appropriate design 

guidelines, technical specifications and building codes. 

Ideally, if there is no design deficiency, four parties are satisfied which are: owner, 

building codes and regulations, contractor and design professional. 

 

According to Tilley (2005b), inadequate and deficient design impacts directly on the 

efficiency of the construction process. Unfortunately, contractors are often supplied 

with project design documents that are considered to be substandard or deficient due to 

incomplete, conflicting or erroneous information. Also Tilley (2005b) stated that 

projects that run over time and budget are often underpinned by faulty contractual 

documents but in fact does not properly specify or describe the built solution. 

 

Burati et al. (1992) found that on average 78% of the total numbers of contract 

deviations identified were design related and that these deviations made up 79% of the 

total deviation costs. Similarly, 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.  

 



www.manaraa.com

8 

 

2.4 Causes of Design Deficiency 

Kirby (1988) and Morgen (1986) have identified the three major causes of contract 

modifications as being:  

 Design deficiencies;  

 User requested changes; and 

 Unknown site conditions.  

These studies have also revealed that 56% of all contract modifications are due to 

correct design deficiencies. 

 

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. 

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 organization’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. 
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2.5 Impacts of Design Deficiency 

Over the years, various case studies have identified design deficiency as the major 

contributor to causes of contract variations. According to Hibberd (1982), 60% of the 

variations were directly design and contractual documents related, whilst Kirby et al. 

(1988) found that design deficiencies were responsible for 56% of all contract 

modifications.  Hibberd (1982) carried out a research work into building contracts 

changes.   His finding as derived from the United Kingdom (UK) construction industry 

is presented in Table 2.1. 

 

Table (2.1): Causes of changes in the UK (Hibberd, 1982) 

 Source of Change Percentage 

D
es

ig
n
 M

an
ag

em
en

t 

(D
es

ig
n
  
m

em
b

er
s)

 Defect in design 9% 

Inadequate consideration of design 25% 

Incorrect assessment of project  briefing 6% 

Defects in documentation 16% 

 

Researchers and practitioners have acknowledged defective design as a major cause 

of contract claims and change orders during construction (Tilley et al, 1997). It is 

known that design error is the single most common cause for a contract claim and it is 

also found in some studies that more than 50% of change orders are attributable to 

defective design (Gallo et al, 2002). 

 

Burati et al. (1992) collected data on quality deviation from nine completed 

construction projects. The data were collected to identify the direct costs associated with 

work re-design, repair, and replacement. The data indicated that deviations in the 

project accounted for an average of 12.4% of the total project costs. Furthermore, 

design deviations averaged 78% of the total number of deviations, 79% of the total 

deviation costs, and 9.5% of the total project cost. The construction deviations averaged 

16% of the total number of deviations, 17% of the total deviation costs, and 2.5% of the 

total project cost. 

  

Similarly, a national survey of Australian contractors by Tilley and McFallan 

(2000a, b) found that design and contractual documents deficiencies were directly 
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responsible for approximately 50% of all variations, contract disputes and cost overruns 

(Cited in Tilley, 2005b). When considering the problem of rework, Love et al. (1997) 

pointed that a large proportion of rework and non-conformance costs are due to 

deficiencies in design and contractual documents and in the transfer of information 

during the design process. 

 

According to Gallo et al. (2002) a lot of the quality and efficiency problems 

experienced during the design process are due to inadequate design management and 

poor quality control of the end product. Whilst modern construction projects range in 

their level of complexity, they all still require the skills of many diverse individuals to 

be brought together, coordinated and effectively managed as a team, to ensure the 

realization of the client’s objective. 

 

Design from a construction perspective is a complex process and therefore difficult 

to manage at the best of times. From identifying and determining customer and end user 

needs to visualizing and developing construction solutions that meet those needs, design 

requires the input and collaboration from a large and diverse group of individuals and 

organizations. Managing the design process therefore has as much to do with managing 

people and the flow of information between the various project participants, as it has to 

do with managing specific activities and tasks (Tilley, 2005b).  

 

According to Tilley (2005b), the poor design management contributes significantly 

to poor design process performance, with the following being the main problem areas: 

 Poor communication. 

 Unbalanced resource allocation. 

 Lack of adequate documentation. 

 Lack of coordination between disciplines. 

 Deficient or missing input information. 

 Erratic decision making. 

 

McLennan and Parminter (2004) summarized below the aspects which lead to 

inequitable outcomes from the project delivery 

 Delayed completion of projects; 

 Increased costs and; 
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 Reduced quality of built infrastructure and/or level of service. 

 

A study conducted by Tupicoff (2005) focused on the Queensland industry, but 

considered to be representative of a national problem, the study showed that: 

1. 60 to 90% of all variations are due to poor design and documentation, poor 

documentation is contributing an additional 7 to 15% to project costs in 

Australia. 

2. Standards continue to decline, and 

3. There is strong industry wide support for a solution to the problem. 

 

Based on Queensland (2005) inadequate and deficient design documents impacts 

directly the efficiency of the construction process by leading to: 

 An inefficient, non-competitive industry. 

 Cost overruns, rework and extensions of time. 

 High stress levels, loss of morale and reduced personal output. 

 Adversarial behavior and diminished reputations. 

 

2.6 Influence of Fees on Quality 

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 (Abolnour, 1994); also 

project costs due to design deficiency increase sharply when design fees are reduced 

below their optimal level (Bubshait et al. 1998). 

 

This was also confirmed by an Australian study which showed that there was a 

causal link between an overall reduction in design fees over a 12 to 15 year period and a 

corresponding decline in both design quality and construction process efficiency (Tilley 

and McFallan 2000a cited in Tilley, 2005b). Unfortunately however, there is a worrying 

perception by some sectors of the client population that low price or "cheapness" relates 

to good value (Tilley, 2005b). 

 

When investigating the decline in fee recovery for professional services, Lowry 

(1996) concluded that the decline in fees was not the result of efficiency or productivity 
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gains in the provision of professional services, but was due to: "simple cost-cutting 

measures undertaken for organizational survival." Thankfully, over the last few years, 

there have been a number of reports highlighting this problem and whilst a growing 

number of clients are recognizing the differences between "cost" and "value", it would 

appear that further education is still necessary (Tilley, 2005b). 

 

Tilley et al. (2002) found that not only had the availability of design time declined 

by 37% over the previous 12–15 year period, but that designers generally spend around 

20% more time on a project, than was budgeted for initially. Results from these surveys 

also indicated industry’s perception that if more time was allowed for the design 

documents process, then quality would improve. 

 

In an extensive research into the quality of project design backed by the broad 

industry experience, Queensland (2005) shows that: 

a) An industry survey found that 68% of designers and 88% of contractors felt that 

documents quality had declined over the past 12 to 15 years and that real design 

fee income had declined approximately 24%. 

b) Design efficiency has a nonlinear inverse relationship with project design fees. 

c) Project costs due to design inefficiency increase sharply when design fees are 

reduced below the cost of doing work properly.  

d) The concept of reducing total project costs by increasing expenditure on the 

design process has been well-documented through principles of value 

engineering and value management.  

 

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. Interestingly, contractors also considered these issues to 

have the most influence on design and contractual documents quality". 
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2.7 Design Quality Measurement 

The most comprehensive approach tries to measure issues directly related to quality 

is outlined as follows (ASCE, 2000): 

1. Meeting the requirements of the owner as to: function and appearance; 

completion on time and within budget; life cycle cost and maintainability. 

2. Meeting the requirements of the design professional as to: defined scope, 

adequate budget, reasonable schedule, timely decisions by owner, interesting 

work for the staff, realistic risk sharing, reasonable profit, a satisfied client 

and finished project which result in positive recognition and 

recommendation for future work.  

3. Meeting the requirements of the contractor as to: a well-defined set of plans, 

specifications, and other contract documents, a reasonable schedule, timely 

decisions by the owner and design professional, fair treatment, realistic risk 

sharing, reasonable profit, a satisfied owner, and positive recommendation 

for future work. 

4. Meeting the requirements of regulatory agencies as to: public health and 

safety; environmental consideration; protection of public property, including 

utilities; and conformance with applicable laws, regulation, codes, standards, 

and policies. 

According to Abolnour (1994) the above approach covers all aspects of quality, yet 

the author sees that it has its limitation in practical application such as: although some 

of the quality elements can be measured with proper scales like conformance to 

applicable codes, completion on time, and up to standard, completed contract 

documents, and reasonable profit for the designer; some of the quality elements are 

subjective and cannot be measured on a reasonable scale like owner satisfaction and 

appearance. 

 

2.8 Improving Design and Contractual Documents Quality 

For the design process to work effectively, a collaborative working environment 

needs to be in place. By promoting high levels of collaboration and communication 

within the project team, lean design processes can assist in enabling design solutions to 
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be more integrated, coordinated and focused on delivering value to the end customer. 

Based on the above, it would appear that for the dramatic improvements needed in 

design and contractual documents quality to occur, a change in the way the design 

process is managed is necessary (Tilley, 2005a). 

 

Australian Construction Industry Forum (2003) improved a guide which establishes 

a number of principles and protocols to guide practices of both the client and the 

consultant. So hereinafter sets of protocols that have been developed: 

1. Client brief and project establishment by establishment of well defined client 

brief comprising key drivers and parameters such as: budgets, functions and 

quality. 

2. Consultant selection by making the consultant fees commensurate with the effort 

required and selection based on non-price and price criteria to establish value 

and ensure selection assessment practices are ethical and transparent. 

3. Team formation and project integration through clear understanding of roles, 

responsibilities and obligations of all parties, then establish and agree a design 

review process including review points and agree milestones for client and 

project team. 

4. Quality management incorporating project implementation, design by: 

 Actively consider total cost of project (over the life cycle) as part of the 

design and contractual documents process. 

 Develop and agree upon a range of Quality Management Tools including 

checklists, review procedures and audit processes. 

 Use of technology by consultants to assist in documentation control and 

coordination. 

 

 

 

 



www.manaraa.com

15 

 

2.9 Identification of the Factors Affecting Design Quality 

After studying a number of related research papers through and some interviews 

with experts in the related subject, the main factors that affect the quality of design and 

contractual documents were identified. They are categorized and distributed according 

to their references as shown in Table 2.2. 

 

Table (2.2): Distributing the factors adopted according to their references 

 Factor 
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Designer Related Factors  

Design process  

1.  
Inadequate/ineffective use of new 

technology 

 
              

 

2.  
Copying and modifying from previous 

work to minimize time and cost 
               

 

3.  
Increase in the overall complexity of 

projects 
               

 

4.  
Increased statutory regulations, 

approvals and requirements 
               

 

5.  
Insufficient and missing input 

information from the client 
               

 

6.  

Lack of time available for checking and 

correlating all the information on all 

design documents 

               

 

7.  
Erroneous and Conflicting information 

from the client 
               

 

8.  Lack of qualified consultant's staff                 

9.  
Leaving design issues to be sorted out 

in the construction process 
               

 

10.  
Insufficient design reviews with 

relevant parties 
               

 

11.  Lack of time for design reviews                 

12.  
Lack of owner reviewers for each 

project 
               

 

13.  
Increase of current workload of the 

designer 
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14.  
Change in project requirements by 

stakeholders at later stages 
               

 

15.  Lack of experience on similar projects                 

16.  
Number of staff in each specialization 

(architect, structural… etc.) 
               

 

17.  
Slow of payments’ system for design 

services 
               

 

18.  

Designer’s unfamiliarity with 

construction materials and techniques 

that will be used in the project 

               

 

Time and cost of design  

19.  
Tight design schedule or Inaccurate 

time estimates 
               

 

20.  Reduced design fees levels                 

Coordination (poor coordination)  

21.  
Lack of data integration across design 

disciplines 
               

 

22.  
Inadequate design coordination 

between design disciplines 
               

 

Selection strategy and bidding philosophy  

23.  

Selection of designers on the basis of 

lowest price selection strategy  (Lowest 

bid approach) 

               

 

24.  
Selection of designers on the basis of 

reputation instead efficiency 
               

 

Design management 

25.  
Absence of high cost experienced 

design team to projects 
               

 

26.  
Absence of an experienced overall 

design manager 
               

 

27.  

Increase design staff members, rather 

than increasing the number of hours of 

work to overcome the problem of 

limited time 

               

 

28.  Lack of funds for stuff job training                 

29.  Lack of time available for continuous                 
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and effective communication between 

parties 

30.  
Allocation of staff to more than one 

project in the same time 
               

 

31.  Poor planning of workload                 

Client Related Factors 

32.  Unstable client’s requirements                 

33.  Long waiting for client decision                 

34.  Last minute changes by the client                 

35.  

Inadequate client’s 

communication/relationship with 

design team members 

               

 

36.  
Defensive approach to variations and 

claims for additional costs or time 
               

 

37.  

Unwillingness of clients to pay fees 

commensurate with the design of high-

quality services 

               

 

Tendering Procedures  

38.  

Multiple “notices to tenderers” and 

question/answer steps and short time 

for amendment 

               

 

39.  

Reluctance by tenderers to ask 

questions that might reveal competitive 

edge 

               

 

40.  Tight tender times                 
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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 methods of data collection 

which includes questionnaire survey and case studies. It also describes the 

characteristics of the research sample and the method of analysis. Figure 3.1 

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

objectives. 

 

3.1 Literature Review 

To achieve research objectives, 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 

quality, determine the sources of design deficiency, determine the impacts of design 

deficiency on cost and time of the projects and identify factors/causes affecting design 

and contractual documents quality.  

 

 3.2 Questionnaire Survey 

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 quality of design and contractual documents and its impacts 

on project cost and time; and  

 The possible remedial methods to minimize the design deficiency. 
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Figure (3.1): Methodology flowchart 
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3.2.1 Questionnaire design 

The questionnaire survey was designed to verify the significant level of the potential 

factors that affecting the quality of design and contractual documents. 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. The findings of the literature review and the result of the interviews with 

professionals in design process were used as a basis for the questionnaire’s content and 

its format.  

 

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 concerned with the respondent’s experience. This contains general 

questions about the profession, period of experience, sector, type of work, 

position and specialty in building construction. 

2. Questions cover the performance of projects which the respondents have been 

involved in.  

3. The third section includes the list of 40 factors influencing design and 

contractual documents quality, or in other meaning causes of design 

deficiency. The factors were divided into three main groups, which are: 

a. Designer related factors. 

  Design process related factors, 

  Time and cost related factors, 

  Coordination among design team related factors, 

  Selection criteria and bidding philosophy related factors, 

  Design management related factors. 

b. Client related factors. 

c. Tendering procedures related factors. 

4. Possible remedial methods to minimize the design deficiency are presented in 

the last section of the questionnaire. At the end of this section, the respondents 

were requested to add any other comments that in their opinions are 

appropriate to the study and this resulted in identifying more factors which 

have been included in the investigation. 
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The contractors respondents’ were asked only on the first and second sections of the 

questionnaire but the other respondents, owners and consultants were asked in addition 

to the first and second sections 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. 

 

3.2.2 Instrument validity 

The validity of an instrument is a determination of the extent to which the 

instrument actually reflects the abstract construct being examined (Grove and Burns, 

1993). The validity content of the questionnaire was tested by consulting two groups of 

experts. The first was requested to evaluate and identify whether the questions agreed 

with the scope of the items and the extent to which these items reflect the concept of the 

research problem. The other group (experts in statistics) 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 were discussed and approved by the 

supervisor and then the questionnaire was finalized to include 40 factors and 11 

remedial methods. 

 

3.2.3 Pilot survey 

A pilot survey questionnaire was performed to identify the right questions and to 

present them in a clear format and high-quality presentation. Special care went into 

phrasing the questions in a language that is easily understood by respondents. 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. To assess the questionnaire validity, a pilot study was performed with six 

selected professionals who are closely involved in the building industry and have 

extensive experience dealing with the issues of design process. The professionals for the 

pilot study have been chosen as follow: 

 Three clients from government organizations. 

 Three consultants. 
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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 

 

3.2.4 Instrument reliability 

The reliability coefficient of the scale was established by Cronbach's Alfa method 

using SPSS package, which reflected Alfa coefficient to be in the range from 0.524 to 

0.925. This is considerably higher than the modest reliability in the range 0.50 - 0.60 as 

cited by Akintoye and Fitzgerald (2000). The result ensures that the questionnaire is 

reliable. 

 

3.3 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 organization 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 

 

 

 

 

 



www.manaraa.com

23 

 

3.3.1 The population and the distribution of the questionnaire survey 

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. 

2. Owners implementing and managing public projects were approached which 

are familiar with design process. The owner’s institutions were: 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 Awqaf and 

Religious Affairs, Middle Area Municipalities, United Nations Development 

Programme – UNDP and Palestinian Council of Housing. 

3. Contractors holding first class (A) and (B) and second class. 

 

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 deficiency is 

normally encountered in such projects and hence they are more familiar with the issues 

of the design documents quality. While smaller consultants and smaller contractors' 

familiarity of the issues related to design deficiency is very limited, if there is. 

 

3.3.2 Methods of analyzing the questionnaire survey 

It is important to consider at early stage the method of analysis before developing 

any system of data collection. The reason for this being that the method of analysis 

determines the type of data to be collected and structure of questions. One of the 

scientific methods that have been widely used to test hypothesis and has been 

considered for this study is statistical analysis. 

 

Firstly, the significant levels of importance for factors related to design quality that 

are under the investigation have been ranked using Likert Scale (also called Ordinal 

Scale). Secondly, appropriate statistical methods, as discussed in the forthcoming 

paragraphs were used. Lastly, the responses were tested for agreement by using Mann-
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Whitney Test. To rate the factors Table 3.1 outlines the assigned values of Likert Scale 

with its appropriate designation. 

 

Table (3.1): Ranking system using Likert Scale 

Scale Severity Occurrence  

1 No effect Never 

2 Low severe Rarely 

3 Fairly severe Occasionally 

4 Severe Frequently 

5 Very severe Constantly 

 

The five point Likert Scale described previously was used to determine the relative 

ranking of different factors influencing design and contractual documents quality by 

assigning ranks to the mean score, with low mean score assigned low ranks and high 

mean score allocated high ranks. To determine the relative ranking of the factors, these 

scores were then transformed to importance indices based on the formula: 

Relative importance Index (RII) = 
N

nnnnn

AN

w

5

12345 12345 



 

Where w  is the weighting given to each factor by the respondent, ranging from 1 to 

5, (n1 = number of respondents for very unsatisfied ... n5 = number of respondents for 

very satisfied). A is the highest weight (i.e. 5 in the study) and N is the total number of 

samples. The relative importance index ranges from 0 to 1 (Tam and Le, 2006). 

 

To achieve the research goal, the Statistical Package for the Social Science (SPSS) 

was used for analyzing the data. The following statistical analyses were used: 

1- Frequencies and Percentile. 

2- Alpha-Cronbach Test for measuring reliability of the items. 

3- Person correlation coefficients for measuring validity of the items of the 

questionnaires with respect to each other. 

4- Spearman – Brown Coefficient was used for correcting the Person 

correlation coefficients to assist testing the validity. 

5- Relative Importance Index. 

6- Mann-Whitney Test.  
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3.4 Case Studies 

Case studies have become particularly useful where one needs to understand some 

particular problem or situation in great depth, and where one can identify cases rich in 

information (Patton, 1987). Qualitative analysis through case studies is particularly 

useful for investigating why a relationship exist (Eisenhardt, 1989). 

 

Ten case studies were investigated in this research. They are all public buildings 

from Gaza Strip. It is aimed that the selected cases would provide in-depth knowledge 

and better understanding on the size of the research problem. They were distributed as 

follows: 

 6 Educational buildings (6 Schools) 

 2 Administrative buildings  

 2 Health buildings  

 

The projects were analyzed through reviewing the drawings and documents to give 

an overall impression of design and contractual documents quality. These case studies 

also aimed to identify the effect of design documents deficiencies such as conflicts, 

discrepancies between documents on project cost and time. 

 

The case studies were limited to public building design within the government 

projects executed during the last 6 years (due to good documentation records, good 

filing system and comparatively easy access). Change orders and the design changes 

were used as a tool to determine the nature and types of design deficiency, consequently 

the cost of the design deficiency per project cost and time delay due to design 

deficiency for each case. 
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CHAPTER 4: RESULTS ANALYSIS AND DISCUSSION 

 

 

This chapter consists of three 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 quality based on the opinions of (Clients 

and Consultants). Each rank table is ordered according to the importance of the factors 

affecting design quality. The importance of these factors is based on the integration of 

their occurrences and severities.  

 

 

4.1 Respondents’ Experience 

This section presents general information about the participation of respondents in 

this survey. The aim of this section is to reflect of the strength of respondents’ 

experience, and therefore indicate the degree of reliability of the data provided by them. 

 

The main survey questionnaire was personally handed over to the respondents. As 

shown in Table 4.1. It was distributed to 52 carefully selected construction industry 

professionals representing owners, consulting engineers and contractors who 

particularly deal with design issues. Completed forms were requested to be collected 

later. Over a period of time after distributing the questionnaire, 37 responses were 

received and the composition of the respondents is given in Figure 4.1. 

 

Table (4.1): Sample size classification 

Questionnaires Consultants Owner Contractors Total 

Distributed 6 16 30 52 

Replied 6 16 17 39 

Valid Respondents 6 14 17 37 

Percent of valid 100% 87.5% 57%  
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Figure (4.1): Type of organization represented 

 

4.1.1 Classification of contracting company  

Three classes of contracting companies were surveyed as shown in Table 4.2. It is 

noted that 70.6% of the investigated contracting companies are classified as first class 

that represent the top class of the construction sector. 

 

Table (4.2): Classification of contracting companies 

 Classification 

 First class "A" First class "B" Second class 

Frequency 7 5 5 

Percent % 41.2 29.4 29.4 

 

4.1.2 Occupation of the respondent 

Figure 4.2 shows the occupation of the respondent; this ensures that the 

respondent’s position will provide accurate responses for the survey questions because 

of their deep experience and broad knowledge. 

 

 

 

 

 

 

 

 

 

 

 

Figure (4.2): Occupation of the respondent 
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4.1.3 Sector type 

Respondents were asked to determine the sector type that they work for. Table 4.3 

shows that the vast majority of the respondents are working for both private and public 

sectors. 

 

Table (4.3): Sector type of work 

 Sector Type 
Total 

  Public Private Both 

Respondent 

Client 12 0 2 14 

Consultant 0 0 6 6 

Contractor 0 0 17 17 

 

4.1.4 Number of employees 

Figure 4.3 indicates that most of respondents have less than 100 employees. This 

indicates that the contracting and consulting firms are small size companies compared 

with other regional countries.  

Figure (4.3): Number of employees 

 

4.1.5 Experience in dealing with construction projects 

As shown in Table 4.4 most of the professionals who participated in this survey 

have over 15 years of experience, which in turn raises the reliability of the data 

collected from the shared knowledge of long years of experience in the building 

construction field. 
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Table (4.4): Participants' years of experience 

 Years of experience 

 <5 years 5-10 years 10-15 years >15 years Total 

Frequency 0 0 15 22 37 

Percent % 0 0 40.5 59.5 100 

 

4.2 Performance of Projects 

The analysis of data concerning the performance of projects that the respondents 

have been involved in is shown here. 

 

4.2.1 Number of building projects that the respondents have participated in  

Table 4.5 indicates that the participation of respondents in this survey is based on 

being involved in over 10 projects in the last five years. This means that most of the 

respondents have a broad background about construction projects; also their knowledge 

leads to better identification of projects performance. 

 

Table (4.5): Number of building projects that the respondents have participated in 

 

 

4.2.2 Projects’ minor design deficiency which didn’t cause work’s suspension 

The proportion of projects which contained minor design deficiency and did not 

cause suspension of the work was classified into 4 categories. Table 4.6 shows that the 

proportion of projects that contained minor design deficiency is less than 10% of 

projects for approximately half respondent 45.95%. In general all respondents said that 

they experienced minor design deficiency in the projects they have participated. 

 

Table (4.6): Projects which contained minor design deficiency that did not cause 

suspension of work 

 Projects (%) 

 Less than 10% 10 to 40 % 41 to 70 % 71 to 100% Total 

Frequency 17 11 8 1 37 

Percent % 45.95 29.73 21.62 2.70 100 

 

 Number of building projects 

 <5 6-10 >10 Total 

Frequency 0 15 22 37 

Percent % 0 40.54 59.46 100 
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4.2.3 Projects’ major design deficiency which caused work’s suspension 

Four main categories of proportion of projects which contained major design 

deficiency were identified. Table 4.7 illustrates the percentage of projects which 

contained major design deficiency and caused a temporary suspension of the work. 

83.78% of the respondents said that less than 10% of the projects contained major 

design deficiency. This indicate that major design deficiency which led to suspension of 

work occurs in a small number of projects and may be due in the absence of complex 

projects implemented  in Gaza Strip. 

 

Table (4.7): Projects which contained major design deficiency and did not cause 

suspension of the work 

 Projects (%) 

 Less than 10% 10 to 40 % 41 to 70 % 71 to 100% Total 

Frequency 31 6 0 0 37 

Percent % 83.78 16.22 0 0 100 

 

4.2.4 Projects that exceeded the contract cost because of design deficiencies 

Table 4.8 indicates that the percent of respondents who said that less than 10% of 

projects exceeded the contract cost was 70.27%. This means that most of projects in 

Gaza Strip increasing the contract cost because of design deficiency. 

 

Table (4.8): Projects that exceeded the contract cost because of design deficiencies 

 Projects (%) 

 No 
Less than 

10% 
10 to 40 % 41 to 70 % 71 to 100% Total 

Frequency 4 26 7 0 0 37 

Percent % 10.81 70.27 18.92 0 0 100 

 

4.2.5 Projects that decreased the contract cost because of design deficiencies 

As shown in Table 4.9, it is clear that a small percentage of projects decreased the 

contract cost because of design deficiency and approximately 54% of the respondents 

did not face this problem.  
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Table (4.9): Projects that decreased the contract cost because of design deficiencies 

 Projects (%) 

 No 
Less than 

10% 
10 to 40 % 41 to 70 % 71 to 100% Total 

Frequency 20 15 1 1 0 37 

Percent % 54.05 40.54 2.7 2.7 0 100 

 

4.2.6 Average cost overrun because of design deficiencies in the project/s  

According to Table 4.10, most of design deficiency cost was less than 10% of the 

project cost. This is an evidence of the existence of reworks and variations because of 

design deficiency which lead to cost overrun. McLennan and Parminter (2004), in their 

study in Australia found that poor design quality is contributing an additional 10-15% or 

more to project cost. 

 

Table (4.10): Average cost overrun because of design deficiencies 

Projects (%) 

 Less than 10% 10 to 40 % 41 to 70 % 71 to 100% Total 

Frequency 27 10 0 0 37 

Percent % 72.97 27.03 0 0 100 

 

4.2.7 Average cost decrease because of design deficiencies in the project/s  

Table 4.11 shows that 34 respondents out of 37 have experienced less than 10% 

decrease in the project cost, which means in general that cost decrease because of 

design deficiency is rare and does not lead to a marked decrease in the cost. 

 

Table (4.11): Average cost decreasing because of design deficiencies 

Projects (%) 

 Less than 10% 10 to 40 % 41 to 70 % 71 to 100% Total 

Frequency 34 3 0 0 37 

Percent % 91.89 5.41 0 0 100 

 

4.2.8 Proportion of projects delayed because of design deficiencies 

Table 4.12 indicates that the majority of respondents have experienced delay in 

projects. 25 out of 37 participants have experienced delay in less than 10% of the 

projects they have been involved in because of design deficiencies. 
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Table (4.12): Projects were delayed because of design deficiencies 

Projects (%) 

 Less than 10% 10 to 40 % 41 to 70 % 71 to 100% Total 

Frequency 25 11 1 0 37 

Percent % 67.57 29.73 2.70 0 100 

 

It is clear from the results that a large number of projects, on which there is a design 

deficiency, have an increase in the duration of project's implementation because of 

variations and reworks. 

 

4.2.9 Average delay time because of design deficiencies 

It can be noted from Table 4.13 that the average delay time was less than 10% of 

project’s time for 81.08% of respondents. This might indicate lack of adequate design 

which leads to redesign due to inappropriate drawing. 

 

Table (4.13): The average delay time of the delayed projects 

Projects (%) 

 Less than 10% 10 to 40 % 41 to 70 % 71 to 100% Total 

Frequency 30 5 2 0 37 

Percent % 81.08 13.51 5.41 0 100 

 

Referring to the previous results, it can be seen that small number of projects 

contains major design deficiency, whereas most of the projects contain minor design 

deficiency. However, the noteworthy issue is that there is no marked effect of design 

deficiency on time and cost of the projects. However, the situation of design and 

contractual documents quality in Gaza Strip projects is not bad, which return to naivety 

design of building projects.  

 

 

 

 

 

 

 

 

 



www.manaraa.com

33 

 

4.2.10 Responsibility of design deficiency 

Based on the total response of respondents, Figure 4.4 indicates that both of clients 

and consultants are most often responsible for design deficiency.   

 

Figure (4.4): Responsibility of design deficiency 

 

4.3 The Inferential Statistics  

The inferential statistics method was applied on the survey data collection in section 

3 and section 4 of the questionnaire. Frequency distribution and the percentage of 

different items are presented. Essential statistical tests were used to verify some basic 

elements in the structure of the questionnaire. These tests are shown below. 

 

4.3.1 Questionnaire validity 

Validity refers to the degree to which an instrument measures what is supposed to 

be measuring. It is important to consider that a measuring device which is not reliable 

cannot possibly be valid (Polit and Hungler, 1978). Two parts of the questionnaire were 

considered in testing questionnaire validity. Part one was “Factors Influencing Design 

and Contractual Documents Quality” and the other part was “Remedial Methods” were 

considered. To insure the validity of the questionnaire, two statistical tests should be 

applied: 

 Criterion-related validity test 

 Structure validity test 
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4.3.1.1 Criterion related validity 

This test measures the correlation coefficient between each paragraph in one field 

and the whole field. It was found that the correlation coefficients between each item 

within each group, and the average of the related group denoted significance at the level 

0.05. That means a content validity of this group of the questionnaire for measuring, 

either the severity/occurrence of items. The results of this stage are shown in Annex C. 

 

4.3.1.2 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 filed and all the fields 

of the questionnaire that have the same level of likert scale.  The significance for all 

categories values were less than 0.05 or 0.01, so the correlation coefficients of all the 

fields are significant at α = 0.01 or α = 0.05, (see Annex C).  It can be said that the fields 

are valid to measures what it was set for to achieve the main aim of the study. 

 

4.3.2 Instrument reliability 

Reliability analysis allows studying the properties of measurement scales and the 

items that compose the scales. The Reliability Analysis procedure calculates a number 

of commonly used measures of scale reliability and also provides information about the 

relationships between individual items in the scale. Because it is difficult to return the 

scouting sample of the questionnaire that is used to measure the questionnaire validity 

to the same respondents due to the different work conditions to this sample. Therefore 

the following models of reliability analysis were used. 

 

4.3.2.1 Split-Half coefficient method 

This method depends on finding Person correlation coefficient between the means 

of odd questions and even questions of each field of the questionnaire. Then, correcting 

the Person correlation coefficients can be done by using Spearman Brown correlation 

coefficient of correction. The corrected correlation coefficient (consistency coefficient) 

is computed according to the following equation: Consistency coefficient =     2r/(r+1)    

where r is the Person correlation coefficient. The normal range of corrected correlation 
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coefficient (2r/(r+1)) is between 0.0 and + 1.0. The corrected correlation coefficients 

values were more than 0.50, so all the corrected correlation coefficients are significant 

at α = 0.05. It can be said that according to the Half Split method the main group factors 

are reliable. 

 

As shown in Table 4.14, the results were in the range of 0.664 and 0.885 for factors’ 

groups, and 0.962 for remedial methods group. This range is considered high; the result 

ensures the reliability of the questionnaire. 

 

 

Table (4.14): Split-Half coefficient method 

 

Main Factors 

Severity 
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 Design process 0.746 0.854 0.761 0.864 

2 Time and cost of design 0.419 0.591 0.660 0.795 

3 Coordination among design team 0.466 0.636 0.726 0.841 

4 Selection criteria and bidding 

philosophy 

0.501 0.668 0.369 0.539 

5 Design Management 0.663 0.664 0.688 0.690 

6 Client Related Factors 0.477 0.646 0.791 0.833 

7 Tendering Procedures 0.541 0.539 0.642 0.644 

Total 0.534 0.697 0.793 0.885 

  Importance Relative Use 

8 Remedial Methods 0.771 0.787 0.960 0.962 

 

 

4.3.2.2 Cronbach's Alpha 

Coefficient Alpha or (Cronbach's Alpha) method is one of the most widely used 

methods for measuring reliability. Cornbach's Alpha is preferable to the split-half 

procedure because it supports correlation for all possible ways of dividing the measure 

into two halves (Polit and Hungler, 1978). 
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As shown in Table 4.15, the reliability coefficient of the scale was established by 

Cronbach's Alfa using SPSS package, which reflected Alfa coefficient to be in the range 

from 0.524 to 0.925. This is considerably higher than the modest reliability in the range 

0.50 - 0.60 as cited by Akintoye and Fitzgerald (1999). The result ensures that the 

questionnaire is reliable. 

 

 

Table (4.15): Reliability Cronbach's Alpha 

 

Main Factors 

Cronbach's Alpha 

Severity 
Occurrence in 

the projects 
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 Design process 0.794 0.848 

2 Time and cost of design 0.783 0.791 

3 Coordination among design team 0.845 0.841 

4 Selection criteria and bidding philosophy 0.534 0.554 

5 
Design Management 0.691 0.746 

6 Client Related Factors 0.672 0.911 

7 Tendering Procedures 0.667 0.524 

Total 0.895 0.930 

  Importance Relative Use 

8 Remedial Methods 0.825 0.925 

 

 

4.4 Factors Affecting Design and Contractual Documents Quality 

 

40 well-recognized causes of design deficiency were identified and provided in the 

questionnaire form. Determining the severity degree of each cause was sought as it 

leads to the main objectives of this survey. The following parts present and discuss the 

data collected regarding the occurrence and severity of the factors. Different sorts of 

ranking analysis will be presented and discussed, and importance-based ranks will 

include a group ranking by the total answers of each professional group (Consultants, 

Clients). Moreover, three ways of ranking are used; all causes rank, subcategories rank, 

and main categories rank. 

 

Several abbreviations are introduced in the following tables. The abbreviations and 

their meanings are explained as follows: 
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D: Designer related factors 

DP: Design Process 

TC: Time and Cost of design 

CO: Coordination among design team 

SC: Selection Criteria 

DM: Design Management 

CF: Client Related Factors 

TP: Tendering Procedures 

Ctg: Category 

RII: Relative Importance Index 

 

The causes of design deficiency were grouped into three main categories: causes 

related to designer subdivided into five subcategories, the others related to client and 

tendering procedures. These were analyzed based on the relative importance index of all 

causes that came under the category. 

 

In order to cover the analysis of ranking design deficiency factors, it was decided to 

discuss each category separately, so that the relative importance index of the category 

for both (consultants and clients) based on severity and occurrence can be presented. 

However, the relative importance index of the individual design deficiency factors will 

be discussed in relation to the respondent group.  

 

Table 4.16 shows summary of factors ranking according to all categories by all 

respondents. Furthermore, the causes of design deficiency were categorized into the 

most severe and occurrence ones, as shown in Table 4.17 and Table 4.18. 
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Table (4.16): RII and rank of factors affecting design quality by all respondents  

  All Response 

   Severity Occurrence 

 Factor Ctg. 

R 

A 

N 

K 

RII 

% 

R 

A 

N 

K 

RII 

% 

8 Lack of qualified consultant's staff  D/DP 1 96 38 44 

26 Absence of an experienced overall design 

manager 

D/DM 2 87 34 45 

6 Lack of time available for checking and 

correlating all the information on all design 

documents 

D/DP 3 86 25 53 

15 Lack of experience on similar projects D/DP 4 85 38 44 

18 Designer’s unfamiliarity with construction 

materials and techniques that will be used in 

the project 

D/DP 4 85 34 45 

31 Poor planning of workload D/DM 4 85 32 49 

7 Erroneous and Conflicting information from 

the client 

D/DP 7 84 24 54 

11 Insufficient design reviews with relevant 

parties 

D/DP 7 84 9 61 

16 Number of staff in each specialization 

(architect, structural… etc.) 

D/DP 7 84 34 45 

25 Absence of high cost experienced design 

team to projects 

D/DM 7 84 33 48 

22 Inadequate design coordination between 

design disciplines 

D/CO 11 83 26 52 

5 Insufficient and missing input information 

from the client  

D/DP 12 82 7 62 

10 Lack of time for design reviews D/DP 12 82 18 58 

34 Last minute changes by the client CF 12 82 5 63 

23 Selection of designers on the basis of lowest 

price selection strategy (Lowest bid 

approach) 

D/SC 15 80 1 69 

9 Leaving design issues to be sorted out in the 

construction process 

D/DP 16 79 27 51 

14 Change in project requirements by 

stakeholders at later stages 

D/DP 17 78 14 57 

19 Tight design schedule or Inaccurate time 

estimates 

D/TC 17 78 9 61 

21 Lack of data integration across design 

disciplines 

D/CO 17 78 14 59 
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  All Response 

   Severity Occurrence 

 Factor Ctg. 

R 

A 

N 

K 

RII 

% 

R 

A 

N 

K 

RII 

% 

24 Selection of designers on the basis of 

reputation instead efficiency  

D/SC 17 78 31 50 

32 Unstable client’s requirements CF 17 78 5 63 

2 Copying and modifying from previous work 

to minimize time and cost 

D/DP 22 73 14 59 

20 Reduced design fees levels D/TC 22 73 3 66 

37 Unwillingness of clients to pay fees 

commensurate with the design of high-

quality services 

CF 22 73 3 66 

29 Lack of time available for continuous and 

effective communication between parties 

D/DM 25 71 23 55 

30 Allocation of staff to more than one project in 

the same time 

D/DM 25 71 2 68 

33 Long waiting for client decision CF 25 71 7 62 

28 Lack of funds for stuff job training D/DM 28 70 13 60 

36 Defensive approach to variations and claims 

for additional costs or time  

CF 28 70 14 59 

12 Lack of owner reviewers for each project D/DP 30 69 18 58 

13 Increase of current workload of the designer D/DP 31 68 21 56 

38 Multiple “notices to tenderers” and 

question/answer steps and short time for 

amendment 

TP 31 68 9 61 

40 Tight tender times TP 31 68 14 59 

1 Inadequate/ineffective use of new technology  D/DP 34 67 34 45 

35 Inadequate client’s 

communication/relationship with design team 

members 

CF 34 67 27 51 

39 Reluctance by tenderers to ask questions that 

might reveal competitive edge 

TP 36 62 9 61 

17 Slow of payments’ system for design services D/DP 37 60 21 56 

4 Increased statutory regulations, approvals and 

requirements 

D/DP 38 59 27 51 

3 Increase in the overall complexity of projects D/DP 39 58 27 51 

27 Increase design staff members, rather than 

increasing the number of hours of work to 

overcome the problem of limited time 

D/DM 40 57 40 42 
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As shown in Table 4.16 and with regard to the ranking of "Designer related factors" 

category; factors were distributed among different ranks. Based on severity, 14 of them 

were ranked in the fifteen most severe factors. While based on occurrence, the situations 

are different to some extent, design deficiency factors related to designer concentrated 

on the middle ranks, while only eight factors were ranked with the most fifteen frequent 

factors; the first four of them were ranked 1, 2, 3, and 7. 

 

Table 4.17 shows that the most severe factors agreed by the clients and consultants 

and derived from Table 4.16 as the main causes of design deficiency were:  Lack of 

time available for checking and correlating all the information on all design documents; 

Lack of qualified consultant's staff; Lack of experience on similar projects; Designer’s 

unfamiliarity with construction materials and techniques that will be used in the project 

and absence of an experienced overall design manager. 

 

With regard to the occurrence, Table 4.16 indicates that degree of existence is very 

low for all previous items. This gives positive indication about the consultancy services 

in Gaza Strip, with respect to the consultants' choice. 

 

Table (4.17): The most severe factors agreed by the clients and consultants 

   Severity 

  
 

Clients Consultants 
All 

Response 

 Factor Ctg. 
RII 

% 

R 

A 

N 

K 

RII 

% 

R 

A 

N 

K 

RII 

% 

R 

A 

N 

K 

6 Lack of time available for checking 

and correlating all the information 

on all design documents 

D/DP 88.57 3 80 8 86 3 

8 Lack of qualified consultant's staff  D/DP 95.71 1 96.67 1 96 1 

15 Lack of experience on similar 

projects 
D/DP 85.71 9 83.33 4 85 4 

18 Designer’s unfamiliarity with 

construction materials and 

techniques that will be used in the 

project 

D/DP 90 2 73.33 16 85 4 

26 Absence of an experienced overall 

design manager 
D/DM 87.14 7 86.67 3 87 2 
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As illustrated in Table 4.17, there is an agreement between the clients and the 

consultants, that "Lack of qualified consultant's staff" factor being the most severe 

factor with relative importance index 95.71% for clients and 96.67% for consultants. 

This indicates that the respondents are fully aware of Lack of qualified staff 

consequences in design and contractual documents quality such as inconsistencies 

between the drawings and specifications. According to ASCE (2000), the project design 

team should include engineers with field experience. Many organizations have these 

engineers on staff. However, it may be necessary in some cases to retain engineers with 

the necessary expertise, or form a joint venture with appropriate body. 

 

"Designer’s unfamiliarity with construction materials and techniques that will be 

used in the project" was ranked by the clients in the second position with relative 

importance index 90.0% while it was ranked by consultants in the sixteenth position 

with relative importance 73.33%. The clients gave higher degree for the severity to this 

item than the consultants, because the consultants are fully informed of construction 

material in the market and also because of the lack of complexity of the projects in the 

Gaza Strip in comparison to other countries. 

 

"Lack of time available for checking and correlating all the information on all 

design documents" was ranked by the clients in the third position with relative 

importance 88.57% while it was ranked by the consultants in the eighth position with 

relative importance index 80.0%. It indicates that most respondents are aware that 

undertaking of checking and correlating between design documents may well act as a 

prevention mechanism for reducing design deficiency, and it is vital for ensuring the 

design quality. 

 

The relative importance index for item "Absence of an experienced overall design 

manager" equals 87.14% with rank equals "7" by the clients for severity of impact and 

86.67% with rank equals "3" by the consultants. This shows that all respondents are 

aware to the fact that the design manager/coordinator will ensure alignment with project 

objectives; and ensure integration and coordination of the design effort with all parties 

through all stages of the project. 
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"Lack of experience on similar projects" was ranked by the clients in the ninth 

position with relative importance 85.71% while it was ranked by consultants in the 

fourth position with relative importance index 83.33%. The respondents confirmed that 

experience on similar projects is an important factor for design quality. 

 

Table 4.18 illustrates the most frequent factors agreed by the clients and consultants 

and derived from Table 4.16 as the main causes of design deficiency were:  Reduced 

design fees levels; Selection of designers on the basis of lowest price selection strategy 

(Lowest bid approach); Allocation of staff to more than one project in the same time; 

Unstable client’s requirements; Last minute changes by the client and Unwillingness of 

clients to pay fees commensurate with the design of high-quality services. 

 

Table (4.18): The most frequent factors agreed by the clients and consultants 

   Occurrence 

  
 

Clients Consultants 
All 

Response 

 Factor Ctg. 
RII 

% 

R 

A 

N 

K 

RII 

% 

R 

A 

N 

K 

RII 

% 

R 

A 

N 

K 

20 Reduced design fees levels D/TC 67.14 3 63.33 8 66 3 

23 Selection of designers on the basis 

of lowest price selection strategy 

(Lowest bid approach) 

D/SC 68.57 1 70 2 69 1 

30 Allocation of staff to more than one 

project in the same time 
D/DM 68.57 1 66.67 6 68 2 

32 Unstable client’s requirements CF 57.14 20 76.67 1 63 5 

34 Last minute changes by the client CF 60 13 70 2 63 5 

37 Unwillingness of clients to pay fees 

commensurate with the design of 

high-quality services 

CF 65.71 5 66.67 6 66 3 

 

From Table 4.18, it is observed that two factors were ranked in the first position by 

the clients with the same relative importance index of 68.57%. These factors are: 

"Selection of designers on the basis of lowest price selection strategy" and "Allocation 

of staff to more than one project in the same time". The results reflect that the selection 

criteria are not always appropriate and selection of consultants is often driven more by 

price than the required level of service and expertise necessary for a successful 
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outcome, and most of the clients believe that consultants allocate staff to more than 

project in the same time to save money. 

 

"Reduced design fees levels" was ranked in the third position by the clients with 

relative importance index 67.14% for occurrence. The result agree with Gallo et al. 

(2002) who emphasized that design and contractual documents quality have worsened 

over time apparently in direct relationship with reductions in design fees.  

 

In the ranks by the consultants, the situations are different to some extent. "Unstable 

client’s requirements" was ranked in the first rank with relative importance index 

76.67%. Two factors were ranked in the second position with the same relative 

importance index of 70.0%. These factors are: "Last minute changes by the client" and 

"Selection of designers on the basis of lowest price selection strategy".  It’s clear from 

Table 4.18 the difference in perception between the clients and consultants in ranking 

item "Unstable client’s requirements" so while it was ranked in the first position by the 

consultants; it was ranked in the twentieth position by the clients. It’s clear also the 

difference in perception between the clients and the consultants in ranking item "Last 

minute changes by the client". This result indicates to lack of clients' recognition and 

awareness of their responsibilities to unstable requirements and last minute changes on 

design documents. 

 

4.4.1 Designer related factors 

This major category includes causes 1-31. The "designer related factors" category 

was subdivided into five groups: design process, time and cost of design, coordination 

among design team, selection criteria and design management. The ranking is based on 

the perception of all respondents’ regarding the listed factors. 

 

Table 4.19 and Table 4.20 illustrate an agreement between clients and consultants, 

with the "Designer related factors" category being the most important category with 

average relative importance index 76.58% with the first rank for severity of impact, and 

54.0% with the last rank for occurrence. The respondents gave the first rank for this 

category as most severe factors which indicate that most clients and consultants are 

aware that lack of efficient designer would lead to design deficiency and eventually 
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rework and non-conformance costs. While the occurrence of designer related factors in 

the projects was the last, which indicates to the lack of problems in the design staff.  

 

Table (4.19): RII and rank of major categories by clients and consultants  

  Respondents 

  Clients Consultants 

  Severity Occurrence Severity Occurrence 

 Factor 
RII 

% 

R 

A 

N 

K 

RII 

% 

R 

A 

N 

K 

RII 

% 

R 

A 

N 

K 

RII 

% 

R 

A 

N 

K 

1 Designer Related Factors 78.30 1 55.21 3 72.58 1 51.18 3 

2 Client Related Factors 75.48 2 59.29 2 68.89 2 63.89 1 

3 Tendering Procedures 69.05 3 62.86 1 58.89 3 54.44 2 

 

Table (4.20): RII and rank of major categories by all respondents 

 Category 

Total 

Severity Occurrence 

RII 

% 

R 

A 

N 

K 

RII 

% 

R 

A 

N 

K 

1 Designer Related Factors 76.58 1 54.00 3 

2 Client Related Factors 73.50 2 60.67 1 

3 Tendering Procedures 66.00 3 60.33 2 

 

 

4.4.1.1 Design process 

Concerning the relative importance index of the categories, Table 4.21 shows that 

the category "Design process" was perceived more important for consultants than 

clients. But it was perceived in the most important by both of them. The scarcity of 

design deficiency causes in design process indicates to experience and efficiency of the 

design team. 
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Table (4.21): RII and rank of sub categories by clients and consultants 

  Respondents 

  Clients  Consultants 

  Severity Occurrence Severity Occurrence 

 Factor 
RII 

% 

R 

A 

N 

K 

RII 

% 

R 

A 

N 

K 

RII 

% 

R 

A 

N 

K 

RII 

% 

R 

A 

N 

K 

1 Design process 78.41 2 53.10 7 72.41 3 52.04 5 

2 Time and cost of design 77.14 5 64.29 1 71.67 4 61.67 2 

3 Coordination among design 

team 
82.86 1 62.14 3 75.00 2 40.00 7 

4 Selection criteria  77.86 3 60.71 4 81.67 1 56.67 3 

5 Design Management 77.14 4 54.49 6 70.00 5 47.62 6 

6 Client Related Factors 75.48 6 59.29 5 68.89 6 63.89 1 

7 Tendering Procedures 69.05 7 62.86 2 58.89 7 54.44 4 

 

Table (4.22): RII and rank of sub categories by all respondents 

 Category 

Severity Occurrence 

RII 

% 

R 

A 

N 

K 

RII 

% 

R 

A 

N 

K 

1 Design process 76.61 3 52.78 6 

2 Time and cost of design 75.50 4 63.50 1 

3 Coordination among design team 80.50 1 55.50 5 

4 Selection criteria  79.00 2 59.50 4 

5 Design Management 75.00 5 52.43 7 

6 Client Related Factors 73.50 6 60.67 2 

7 Tendering Procedures 66.00 7 60.33 3 

 

With regard to the rank of the individual causes related to “Design process” group, 

and referring to Table 4.16, nine factors were ranked by all respondents in the fifteen 

most severe factors for severity. Table 4.23 shows the relative importance index and 

rank by the clients and the consultants of the factors related to design process regarding 

severity and occurrence. 
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Table (4.23): RII and rank of the "Design process" factors 

  Clients Consultants 

  Severity Occurrence Severity Occurrence 

 Factor 
RII 

% 

R 

A 

N 

K 

RII 

% 

R 

A 

N 

K 

RII 

% 

R 

A 

N 

K 

RII 

% 

R 

A 

N 

K 

Design process (DP)   

1 Inadequate/ineffective use of 

new technology  
62.86 15 48.57 12 76.67 6 36.67 16 

2 Copying and modifying from 

previous work to minimize time 

and cost 

75.71 12 64.29 1 66.67 13 46.67 12 

3 Increase in the overall 

complexity of projects 
60 17 48.57 12 53.33 17 56.67 7 

4 Increased statutory regulations, 

approvals and requirements 
60 17 45.71 17 56.67 16 63.33 2 

5 Insufficient and missing input 

information from the client  
84.29 8 58.57 6 76.67 6 70 1 

6 Lack of time available for 

checking and correlating all the 

information on all design 

documents 

88.57 3 50 11 80 4 60 5 

7 Erroneous and Conflicting 

information from the client 
88.57 3 51.43 9 73.33 8 60 5 

8 Lack of qualified consultant's 

staff  
95.71 1 48.57 12 96.67 1 33.33 18 

9 Leaving design issues to be 

sorted out in the construction 

process 

81.43 10 51.43 9 73.33 8 50 11 

10 Lack of time for design reviews 85.71 6 60 2 73.33 8 53.33 9 

11 Insufficient design reviews with 

relevant parties 
88.57 3 60 2 73.33 8 63.33 2 

12 Lack of owner reviewers for 

each project 
71.43 13 60 2 63.33 15 53.33 9 

13 Increase of current workload of 

the designer 
68.57 14 60 2 66.67 13 46.67 12 

14 Change in project requirements 

by stakeholders at later stages 
77.14 11 54.29 8 80 4 63.33 2 

15 Lack of experience on similar 

projects 
85.71 6 42.86 18 83.33 2 46.67 12 

16 Number of staff in each 

specialization (architect, 

structural… etc.) 

84.29 8 48.57 12 83.33 2 36.67 16 
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  Clients Consultants 

  Severity Occurrence Severity Occurrence 

 Factor 
RII 

% 

R 

A 

N 

K 

RII 

% 

R 

A 

N 

K 

RII 

% 

R 

A 

N 

K 

RII 

% 

R 

A 

N 

K 

17 Slow of payments’ system for 

design services 
62.86 15 55.71 7 53.33 17 56.67 7 

18 Designer’s unfamiliarity with 

construction materials and 

techniques that will be used in 

the project 

90 2 47.14 16 73.33 8 40 15 

 

"Lack of qualified consultant's staff" was ranked to the clients' perception as the 

most important cause of design deficiency with relative importance index 95.71% for 

the severity of impact and 48.57% with rank "12" for occurrence. It was considered as 

the most severe factor in the design quality according to the clients' perception. The 

result refers to the importance and impact of qualified staff on design and contractual 

documents quality from the viewpoint of the client. Occurrence result also indicates the 

presence of highly experienced design team. So consultant's staff is experienced and has 

extensive knowledge in all phases of the planning and design process. 

  

Consultants have “completely agreed” in the opinion with the clients to consider this 

factor as the most severe factor which leads to design deficiency. Furthermore 

consultants gave this factor more importance as a cause of design deficiency. 

Consultants gave very high degree for the severity and very low degree for the 

occurrence, which means that consultants think that they have experienced and very 

qualified staff. 

 

The second most important cause of design deficiency according to the clients' 

perception is "Designer’s unfamiliarity with construction materials and techniques that 

are used in the project" with relative importance index 90.0% for the severity of impact 

and 47.14% with rank "16" for occurrence. According to Al-Hazmi (1987) and Adrian 

(1983), markets are comprised of many different types of materials, making the pre-

selection difficult. Lack of current knowledge by designer about available materials and 

equipment can affect the design quality adversely (Cited in Arain and Assaf 2003). 
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The second most important cause of design deficiency according to consultants' 

perception is "Lack of experience on similar projects" with relative importance index 

83.33% for severity and 46.67% with rank "12" for occurrence. The result indicates that 

the consultants realize the importance of an experience on similar projects. Therefore, 

previous experience on similar projects shall contribute to reduce design deficiency. 

 

"Number of staff in each specialization" was ranked in the second position also with 

relative importance index 83.33% for severity and 36.67% with rank "16". The result 

shows the importance of staff’s number in design office agrees with Abolnour (1994).  

Abolnour pointed out that increasing office staff contribute to reduce design deficiency 

because it establishes sort of peer review inside the office and it injects teamwork and 

cooperation inside the office which increases the degree of creativity in the office 

designs. This item frequency was very low in the occurrence which refers to the fact 

that all design offices were included adequate number of teamwork. 

 

"Lack of time available for checking and correlating all the information on all 

design documents"; "Erroneous and conflicting information from the client" and 

"Insufficient design reviews with relevant parties" were the third most severe causes of 

design deficiency with relative importance index 88.57% for the severity of impact. The 

clients gave an advanced rank for these items as severe factors that cause design 

deficiencies, which indicates that most clients are aware that these items would lead to 

design deficiency and eventually variations, contract disputes and cost overruns. And 

undertaking of sufficient design reviews and checking with relevant parties may well 

act as a prevention mechanism for reducing errors due to inappropriate construction 

methods, while, the relative importance indices for occurrence for this items ranged 

from 50.0% to 60%. The clients gave high degree for the severity and low degree for 

the importance.  

 

The relative importance index for item "Change in project requirements by 

stakeholders at later stages" equals 80.0% with rank equals "4" for the severity and 

63.33% with rank "2" for occurrence. The consultants gave high degree for severity and 

medium for the occurrence. Consultants have believed more to the fact that stakeholders 

may not change in project requirements at later stages to decrease the design deficiency 

and as a result, to save a lot of time and money spend in rework and correction.  
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According to clients' perception, the relative importance index for item "Increased 

statutory regulations, approvals and requirements" equals 60.0% with last rank for 

severity and 45.71% with last rank also for occurrence. Also item "Increase in the 

overall complexity of projects" was in the last rank with relative importance index 

60.0% and 48.57% with rank "12" for occurrence, which indicates that the clients are 

certain from the consultant’s experience and the consultant ability to deal with any 

project despite its complexity and increased statutory regulations. 

 

The item "Slow of payments’ system for design services” is ranked as the last cause 

of design deficiency by the consultants with relative importance index 53.33% for 

severity and 56.67% with rank "7" for occurrence. The consultants gave higher degree 

for occurrence than severity. This means that the consultants face this problem in their 

project frequently because the Gaza Strip projects are funded by outside donor and 

therefore it has a complex payment system. 

 

Mann-Whitney Test for the differences between means (Factors related to 

design process) 
 

There is a significant difference at 05.0  among the clients and the consultants in 

the severity of impact and occurrence due to respondent’s type regarding "Design 

process" sub category.  

 

The researcher used Mann-Whitney Test (non parametric test) to test the hypothesis 

if there is a significant difference at 05.0  among the respondents in the severity and 

occurrence of design deficiency causes due to respondent’s type. The results illustrated 

in Table 4.24 show that the Z-values for severity and occurrence are not significant 

which means the null hypothesis is rejected. As such, there is no significant difference 

at 05.0  among the respondents in the severity and occurrence due to respondent’s 

type regarding "Design process". 
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Table (4.24): Mann-Whitney Test due to respondent’s type regarding "Design 

process" 

Ctg. 

Severity of impact 

Type N 
Mean 

Rank 

Mann 

Whitney 

U 

Z 

Asymp. 

Sig. 

(2tailed) 

 

Design process 

Consultant 6 7.333 
23 1.572 0.116 not sig. 

Client 14 11.857 

Occurrence 

Consultant 6 9.667 
37 0.413 0.680 not sig. 

Client 14 10.857 

 

 

4.4.1.2 Time and cost of design 

Table 4.25 shows the relative importance index and rank by the clients and the 

consultants of the factors related to time and cost regarding severity and occurrence. 

 

Table (4.25): RII and rank of the factors related to "Time and cost of design" 

  Clients Consultants 

  Severity Occurrence Severity Occurrence 

 Factor 
RII 

% 

R 

A 

N 

K 

RII 

% 

R 

A 

N 

K 

RII 

% 

R 

A 

N 

K 

RII 

% 

R 

A 

N 

K 

Time and cost of design (TC)         

19 Tight design schedule or 

Inaccurate time estimates 
81.43 1 61.43 2 70 2 60 2 

20 Reduced design fees levels 72.86 2 67.14 1 73.33 1 63.33 1 

 

As shown in Table 4.25, the clients gave "Tight design schedule or inaccurate time 

estimates" higher score than "Reduced design fees levels" as an important factor that 

affects the design quality. At the same time, the two factors were found medium (almost 

similar) in the occurrence. Tilley et al. (2002) in his study considered inadequate design 

fees and inadequate design time allowances as the most important factors which lead to 

design deficiency. 
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There is different perception between the clients and the consultants in ranking these 

factors regarding severity only. "Reduced design fees levels" was ranked the first 

regarding severity by consultants, with relative importance index 73.33%, and was 

ranked the first also regarding occurrence with relative importance index 63.33%. This 

result shows the importance of design fees to the consultants rather than time allowance. 

The result illustrates clearly from consultants’ point of view that most clients select a 

consultant on the low bid, whether or not appropriate services can be provided for that 

cost. 

 

"Tight design schedule or inaccurate time estimates" was ranked in the second 

position by the consultants with relative importance index 70.0% for severity and 60.0% 

with the second rank also for occurrence. The results shows that consultants need 

appropriate time frames from the clients to develop concept design, review and then 

carry out detailed design to reduce design deficiency.  

 

Mann-Whitney Test for the differences between means (Factors related to 

time and cost of design) 
 

There is a significant difference at 05.0  among the clients and the consultants in 

the severity of impact and occurrence due to respondent’s type regarding "Time and 

cost of design" sub category.  

 

The results illustrated in Table 4.26 shows that the Z-values for severity and 

occurrence are not significant which means the null hypothesis is rejected. As such, 

there is no significant difference at 05.0  among the respondents in the severity and 

occurrence due to respondent’s type regarding "Time and cost of design". 
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Table (4.26): Mann-Whitney Test due to respondent’s type regarding "Time and 

cost of design" 

Ctg. 

Severity of impact 

Type N 
Mean 

Rank 

Mann 

Whitney 

U 

Z 

Asymp. 

Sig. 

(2tailed) 

 

Client 

Consultant 6 9.000 
33 0.775 0.438 

not 

sig. Client 14 11.143 

Occurrence 

Consultant 6 9.667 
37 0.419 0.675 

not 

sig.  14 10.857 

 

4.4.1.3 Coordination 

Referring to Table 4.22, The "Coordination" subcategory was ranked in the first 

position by all respondents with relative importance index 80.50% for severity and 

64.29% with rank "5" for occurrence. This result refers to the existence of permanent 

cooperation between design team members. 

  

 With regard to the rank of the individual causes related to "Coordination" group, 

Table 4.27 shows the relative importance index and rank by clients and consultants of 

these causes regarding severity and occurrence. 

 

Table (4.27): RII and rank of the factors related to "Coordination" 

  Clients Consultants 

  Severity Occurrence Severity Occurrence 

 Factor 
RII 

% 

R 

A 

N 

K 

RII 

% 

R 

A 

N 

K 

RII 

% 

R 

A 

N 

K 

RII 

% 

R 

A 

N 

K 

Coordination (CO)         

21 Lack of data integration 

across design disciplines 
78.57 2 67.14 1 76.67 1 40 1 

22 Inadequate design 

coordination between 

design disciplines 

87.14 1 57.14 2 73.33 2 40 1 
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Table 4.27 shows that, "Inadequate design coordination between design disciplines" 

was ranked in the first position by the clients as a critical factors affecting design quality 

with relative importance index 87.14% for severity and 57.14% with rank "2" for 

occurrence. While it ranked in the second position by the consultants. These results 

illustrate the importance of coordination between designs member, therefore 

coordination should start at the initial design stage where many important decisions take 

place at this stage. And it indicates also that design coordination function not adequately 

recognized by the clients  

 

"Lack of data integration across design disciplines" was ranked the second by clients 

with relative importance index equals 78.57% for severity of impact and 67.14% with 

the first rank for occurrence. This result reflects the adverse relationship between the 

clients and the consultants and the client’s dissatisfaction form consultant’s work 

 

As shown in Table 4.27, the results show that consultants are not fully aware of the 

importance of data integration across design disciplines and coordination in increasing 

the degree of creativity and experience exchange between office employees to improve 

the design quality. The results also show that there is a good integration across design 

disciplines in consultants’ offices and adequate coordination.    

 

Mann-Whitney Test for the differences between means (Factors related to 

coordination) 
 

There is a significant difference at 05.0  among the clients and the consultants in 

the severity of impact and occurrence due to respondent’s type regarding 

"Coordination" sub category. 

 

The results illustrated in Table 4.28 shows that the Z-values for severity are not 

significant which means the null hypothesis is rejected. As such, there is no significant 

difference at 05.0  among the respondents in the severity due to respondent’s type 

regarding "Coordination". While the Z-values for occurrence are significant which 

means the null hypothesis is accepted. As such, there is significant difference at 

05.0  among the respondents in the occurrence due to respondent’s type regarding 

"Coordination" 



www.manaraa.com

54 

 

Table (4.28): Mann-Whitney Test due to respondent’s type regarding 

"Coordination" 

Ctg. 

Severity of impact 

Type N 
Mean 

Rank 

Mann 

Whitney 

U 

Z 

Asymp. 

Sig. 

(2tailed) 

 

Coordination 

Consultant 6 7.833 
26 1.391 0.164 not sig. 

Client 14 11.643 

Occurrence 

Consultant 6 5.750 
13.5 2.410 0.016 

sig. at 

0.05 Client 14 12.536 

 

4.4.1.4 Selection strategy and bidding philosophy 

Concerning the relative importance index of the categories, the "Selection strategy 

and bidding philosophy" group in the second rank with relative importance index 79.0% 

for severity with total agreements by the clients and the consultants as Table 4.22 

indicates, and the fourth rank with relative importance index 59.50%. Therefore, design 

and contractual documents suffer deficiency because of "Selection strategy and bidding 

philosophy" factors and that can be ascribed to the adversarial relationships between 

clients and consultants. Table 4.29 shows the relative importance index and rank by 

clients and consultants of the factors related to selection strategy regarding severity and 

occurrence. 

 

Table (4.29): RII and rank of the factors related to "Selection strategy" 

  Clients  Consultants 

  Severity Occurrence Severity Occurrence 

 Factor 
RII 

% 

R 

A 

N 

K 

RII 

% 

R 

A 

N 

K 

RII 

% 

R 

A 

N 

K 

RII 

% 

R 

A 

N 

K 

Selection strategy and bidding 

philosophy (SC) 
        

23 Selection of designers on the 

basis of lowest price selection 

strategy (Lowest bid approach) 

75.71 2 68.57 1 90 1 70 1 

24 Selection of designers on the 

basis of reputation instead 

efficiency  

80 1 52.86 2 73.33 2 43.33 2 
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The results show that the respondents gave higher degree for severity than 

occurrence. This means that although many clients award the design contract to the 

lowest prices, they believe that it is important to consider the consultants with higher 

prices who provide better services. Furthermore consultants gave item "Selection of 

designers on the basis of lowest price selection strategy" higher relative importance 

index 90.0% than clients 75.71%. This indicates the inappropriate selection of designer 

by clients. Therefore all service providers will be selected on the basis of value and 

competency - and will not be selected on the basis of lowest price alone. In addition 

procedures for selection of consultants will be based on assessment of value for the 

service offered. 

 

Therefore the client must establish and adopt consultancy selection tools based on 

value for money  and they could consider prequalification of consultants with proven  

record of performance and base selection on previous performance assessments, thereby 

reinforcing the selection of the better performers. 

 

Mann-Whitney Test for the differences between means (Factors related to 

selection strategy and bidding philosophy) 
 

There is a significant difference at 05.0  among the clients and the consultants in 

the severity of impact and occurrence due to respondent’s type regarding "Selection 

strategy and bidding philosophy" sub category.  

 

The results illustrated in Table 4.30 shows that the Z-values for severity and 

occurrence are not significant which means the null hypothesis is rejected. As such, 

there is no significant difference at 05.0  among the respondents in the severity and 

occurrence due to respondent’s type regarding "Selection strategy and bidding 

philosophy". 
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Table (4.30): Mann-Whitney Test due to respondent’s type regarding "Selection 

strategy and bidding philosophy" 

Ctg. 

Severity of impact 

Type N 
Mean 

Rank 

Mann 

Whitney 

U 

Z 

Asymp. 

Sig. 

(2tailed) 

 

Selection strategy 

and bidding 

philosophy 

Consultant 6 11.167 
38 0.340 0.734 not sig. 

Client 14 10.214 

Occurrence 

Consultant 6 9.917 
38.5 0.294 0.769 not sig. 

Client 14 10.750 

 

4.4.1.5 Design management 

As shown in Table 4.21 and Table 4.22, among the seven categories, design 

management was ranked fifth by all respondents with relative importance index 75.0% 

for severity and the last one for occurrence. In addition it was ranked fourth and fifth by 

the clients and the consultant respectively regarding severity and ranked sixth regarding 

occurrence by both of them, which mean that clients and consultants respondents’ do 

not perceive that design management leads to high level of design deficiency and there 

is a poor understanding of design management.  

 

Table 4.31 shows the relative importance index and rank by the clients and the 

consultants of the factors related to design management regarding severity and 

occurrence. 

 

Table (4.31): RII and rank of the factors related to "Design management" 

  Clients  Consultants 

  Severity Occurrence Severity Occurrence 

 Factor 
RII 

% 

R 

A 

N 

K 

RII 

% 

R 

A 

N 

K 

RII 

% 

R 

A 

N 

K 

RII 

% 

R 

A 

N 

K 

Design management (DM)         

25 Absence of high cost 

experienced design team to 

projects 

84.29 3 50 6 83.33 2 43.33 5 

26 Absence of an experienced 87.14 2 51.43 5 86.67 1 30 7 
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  Clients  Consultants 

  Severity Occurrence Severity Occurrence 

 Factor 
RII 

% 

R 

A 

N 

K 

RII 

% 

R 

A 

N 

K 

RII 

% 

R 

A 

N 

K 

RII 

% 

R 

A 

N 

K 

overall design manager 

27 Increase design staff members, 

rather than increasing the 

number of hours of work to 

overcome the problem of 

limited time 

61.43 7 38.57 7 46.67 7 50 4 

28 Lack of funds for stuff job 

training 
75.71 4 64.29 2 56.67 6 50 3 

29 Lack of time available for 

continuous and effective 

communication between 

parties 

74.29 5 54.29 4 63.33 5 56.67 2 

30 Allocation of staff to more 

than one project in the same 

time 

68.57 6 68.57 1 76.67 3 66.67 1 

31 Poor planning of workload 88.57 1 54.29 3 76.67 4 36.67 6 

 

The relative importance index for item "Poor planning of workload" equals 88.57% 

with rank "1" for severity and 54.29% with rank "3" for occurrence. Poor planning by 

design manager in design process is one of the most important factors that cause design 

deficiency. The clients ranked this item the third most frequent factor, hence they think 

that there is a poor planning of workload from the consultants, while consultants think 

that there is often an adequate planning of workload. Consultants must identify through 

workload planning the relationships among the various activities promoting the 

completion of the project, and notes the responsibilities and assignments with regards to 

each activity. 

 

The relative importance index for items "Absence of an experienced overall design 

manager" equals 87.14% with rank "2" for severity and 51.43% with rank "5" for 

occurrence. This result shows the importance of experienced design manager, also 

indicates that there is a lack of qualified design manager in design process. Overall 

design manager must carries out the design processes in an organized way to eliminate 

the design deficiency and other problems. 
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While the clients ranked the item "Absence of an experienced overall design 

manager" in the second position, the consultants ranked it in the first position. High 

agreement was achieved between the clients and the consultants as they assigned the 

same rank "7" to item "Increase design staff members, rather than increasing the 

number of hours of work to overcome the problem of limited time". As shown in Table 

4.31 the results indicate the similarity in the opinions between the clients and the 

consultants.  

  

"Absence of high cost experienced design team to projects" was ranked third by 

clients with relative importance index 84.29% and 50.0% with rank equals "6" for 

occurrence. This result indicates that the clients are fully aware of the impact of high 

cost experienced design team on design quality. The experience and knowledge of a 

design team have a significant effect on design quality and consequently on cost. For 

occurrence this item appeared almost low, perhaps because of the strength of 

respondents’ experience.   

 

Table 4.31 shows that client’ respondents ranked "Increase design staff members, 

rather than increasing the number of hours of work to overcome the problem of limited 

time" as the least factor that cause design deficiency in this subcategory with relative 

importance index 61.43% and 50.0% with rank "4" for occurrence. This result shows 

that in addition of unimportance of this factor from the clients’ point of view they think 

that it is infrequent in projects. 

 

The extraordinary point is that, the factor "Lack of funds for stuff job training" was 

allocated fourth with relative importance index 75.71% by the clients and the 

consultants ranked it sixth with relative importance index 56.67%  regarding severity. 

The result shows that stuff job training is more important from the clients’ point of view 

and highly existed in projects which mean most of the consultants ignore stuff training 

because it takes time and it is costly. 
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Mann-Whitney Test for the differences between means (Factors related to 

design management) 
 

There is a significant difference at 05.0  among the clients and the consultants in 

the severity of impact and occurrence due to respondent’s type regarding "Design 

management" sub category.  

 

The results illustrated in Table 4.32 shows that the Z-values for severity and 

occurrence are not significant which means the null hypothesis is rejected. As such, 

there is no significant difference at 05.0  among the respondents in the severity and 

occurrence due to respondent’s type regarding "Design management". 

 

Table (4.32): Mann-Whitney Test due to respondent’s type regarding "Design 

management" 

Ctg. 

Severity of impact 

Type N 
Mean 

Rank 

Mann 

Whitney 

U 

Z 

Asymp. 

Sig. 

(2tailed) 

 

Design 

Management 

Consultant 6 6.833 
20 1.842 0.065 not sig. 

Client 14 12.071 

Occurrence 

Consultant 6 8.083 
27.5 1.204 0.229 not sig. 

Client 14 11.536 

 

4.4.2 Client related factors 

This category includes causes 32-37. According to Table 4.19 and Table 4.20, 

among the three main categories, the relative importance index for “Client Related 

Factors” category equals 73.5% with rank "2" for the severity of impact and 60.67% 

with rank "1" for occurrence. The result shows total agreement of the clients and 

consultants on the ranking of this category. It means that the causes of clients’ 

deficiency are the most frequent.  

 

Table 4.33 shows the relative importance index and rank by the clients and the 

consultants of the factors related to design management regarding severity and 

occurrence. 
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Table (4.33): RII and rank of the factors related to "Client" 

  Clients Consultants 

  Severity Occurrence Severity Occurrence 

 Factor 
RII 

% 

R 

A 

N 

K 

RII 

% 

R 

A 

N 

K 

RII 

% 

R 

A 

N 

K 

RII 

% 

R 

A 

N 

K 

Client Related Factors (CF)         

32 Unstable client’s requirements 77.14 2 57.14 5 80 2 76.67 1 

33 Long waiting for client 

decision 
74.29 4 58.57 4 

63.3

3 
4 70 2 

34 Last minute changes by the 

client 
81.43 1 60 3 

83.3

3 
1 70 3 

35 Inadequate client’s 

communication /relationship 

with design team members 

71.43 6 52.86 6 
56.6

7 
6 46.67 6 

36 Defensive approach to 

variations and claims for 

additional costs or time  

72.86 5 61.43 2 
63.3

3 
5 53.33 5 

37 Unwillingness of clients to pay 

fees commensurate with the 

design of high-quality services 

75.71 3 65.71 1 
66.6

7 
3 66.67 4 

 

As shown in Table 4.33, according to the relative importance index of factors, total 

agreement of the clients and consultants on the ranking of these factors. Such agreement 

leads to total belief in this rank and an acceptance of it as an undoubted fact.  

 

Clients and consultants assigned the most severe factor in this category among the 

six factors to the "Last minute changes by two groups" with relative importance index 

81.43% for severity of impact and in the third rank with relative importance index 60% 

for occurrence. The result indicates to the severity of last minute changes by clients on 

quality of design and refers to frequently occurrence of this problem in projects. This is 

due to unrealistic client expectations, particularly of time and cost due to poor client 

appreciation of cost drivers and project risks. 

 

"Unstable client’s requirements" was ranked in the second rank by the clients and 

the consultants with relative importance index 77.14% and 80% respectively for 
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severity. Therefore; clear client objectives for the project being articulated to allow all 

consultants to respond to the true project goals. 

 

On the other hand, there is no agreement in ranking regarding occurrence, while it 

was ranked in the first rank by the consultants; it was ranked in the fifth rank by the 

clients, this refers to adversarial relationships between the consultants and the clients. 

 

As shown in Table 4.33, "Inadequate client’s communication /relationship with 

design team members" was ranked in the last position by clients and consultants with 

relative importance index 71.43% and 56.67% respectively for severity. This means that 

clients and consultants are not fully aware of the importance of clients’ communication 

with design team and the positive influence of client involvement in projects. 

Inadequate communication between the client and design team members can result in 

documentation errors and omissions occurring. Therefore by empowering clients in the 

design process, change orders (specifically design-related) during the construction 

phase can be minimized. 

 

Mann-Whitney Test for the differences between means (Factors related to 

client) 
 

There is a significant difference at 05.0  among the clients and the consultants in 

the severity of impact and occurrence due to respondent’s type regarding "Client" 

category.  

 

The results illustrated in Table 4.34 shows that the Z-values for severity and 

occurrence are not significant which means the null hypothesis is rejected. As such, 

there is no significant difference at 05.0  among the respondents in the severity and 

occurrence due to respondent’s type regarding "Client". 
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Table (4.34): Mann-Whitney Test due to respondent’s type regarding "Client" 

Ctg. 

Severity of impact 

Type N 
Mean 

Rank 

Mann 

Whitney 

U 

Z 

Asymp. 

Sig. 

(2tailed) 

 

Client 

Consultant 6 7.833 
26 1.340 0.180 not sig. 

Client 14 11.643 

Occurrence 

Consultant 6 11.417 
36.5 0.456 0.648 not sig. 

Client 14 10.107 

 

4.4.3 Tendering procedures related factors 

Table 4.35 shows the relative importance index and rank by the clients and the 

consultants of the factors related to tendering procedure regarding severity and 

occurrence.  

 

Table (4.35): RII and rank of the factors related to "Tendering procedures" 

  Clients Consultants 

  Severity Occurrence Severity Occurrence 

 Factor 
RII 

% 

R 

A 

N 

K 

RII 

% 

R 

A 

N 

K 

RII 

% 

R 

A 

N 

K 

RII 

% 

R 

A 

N 

K 

Tendering Procedures (TP)         

38 Multiple “notices to tenderers” and 

question/answer steps and short 

time for amendment 

68.57 2 62.86 2 66.67 1 56.67 1 

39 Reluctance by tenderers to ask 

questions that might reveal 

competitive edge 

67.14 3 64.29 1 50 3 53.33 2 

40 Tight tender times 71.43 1 61.43 3 60 2 53.33 2 

 

"Tight tender times" was ranked in the first rank by the clients with relative 

importance index 71.43% for severity of impact and in the last rank with relative 

importance index 61.43% for occurrence as Table 4.35 indicates; on the other hand the 

consultants placed it in the second rank for both severity and occurrence. Therefore, 

projects suffer lack of time available for design process from consultants' point of view.  
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In general, a complete agreement between clients and consultants was achieved; 

they assigned the last rank to this category with relative importance index 66.0% for the 

severity of impact as shown in Table 4.20. While it ranked in the second position with 

relative importance index 60.33% for occurrence. 

 

Mann-Whitney Test for the differences between means (Factors related to 

tendering procedures) 
 

There is a significant difference at 05.0  among the clients and the consultants in 

the severity of impact and occurrence due to respondent’s type regarding "Tendering 

procedures" sub category.  

 

The results illustrated in Table 4.36 shows that the Z-values for severity and 

occurrence are not significant which means the null hypothesis is rejected. As such, 

there is no significant difference at 05.0  among the respondents in the severity and 

occurrence due to respondent’s type regarding "Tendering procedures". 

 

Table (4.36): Mann-Whitney Test due to respondent’s type regarding "Tendering 

procedures" 

Ctg. 

Severity of impact 

Type N 
Mean 

Rank 

Mann 

Whitney 

U 

Z 

Asymp. 

Sig. 

(2tailed) 

 

Tendering procedures 

Consultant 6 7.500 
24 1.503 0.133 not sig. 

Client 14 11.786 

Occurrence 

Consultant 6 8.167 
28 1.182 0.237 not sig. 

Client 14 11.500 

 

4.5 Remedial Methods 

Eleven remedial methods to reduce design deficiency were identified and provided 

in the questionnaire form. Determining the importance degree and relative use of each 

method was sought as it leads to the main objectives of this survey. The following parts 

present and discuss the data collected regarding the importance and relative use of the 

remedial methods. The eleven remedial methods are shown in Table 4.37. 
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Table (4.37): RII and rank of the "Remedial Methods" 

  Importance Relative Use All Respondents 

  Clients  Consultants Clients Consultants Importance Relative Use 

 Remedial Method 
RII 

% 

R 

A 

N 

K 

RII 

% 

R 

A 

N 

K 

RII 

% 

R 

A 

N 

K 

RII 

% 

R 

A 

N 

K 

RII 

% 

R 

A 

N 

K 

RII 

% 

R 

A 

N 

K 

1 Working cooperatively together, sharing the same vision 

and objectives for the project. 
98.57 1 86.67 2 75.71 1 73.33 1 95.00 1 75.00 1 

2 Communication between all parties in decision making 

processes, from project inception to completion  
91.43 3 83.33 4 71.43 3 73.33 1 89.00 3 72.00 3 

3 Select all service providers on the basis of value and 

competency not on the basis of lowest price alone 
98.57 1 86.67 2 67.14 6 56.67 10 95.00 1 64.00 8 

4 Identifying and analysis of all risks and uncertainty 

inherent in the project and its circumstances 
81.43 7 66.67 9 67.14 6 60.00 7 77.00 8 65.00 6 

5 Continuing client involvement in the design 

management  
81.43 7 66.67 9 74.29 2 70.00 3 77.00 8 73.00 2 

6 Continuing involvement of contractor with experience 

in the design process  
62.86 11 56.67 11 44.29 11 40.00 11 61.00 11 43.00 11 

7 Spend sufficient time and money in project planning and 

design 
88.57 5 90.00 1 71.43 3 70.00 3 89.00 3 71.00 4 

8 Training design and documentation personnel available 

across all disciplines to gain experience and competition 
82.86 6 83.33 4 55.71 9 60.00 7 83.00 6 57.00 9 

9 Continuing professional development for ensuring that 

staff maintain up-to-date qualifications and competency 

standards 

90.00 4 83.33 4 55.71 9 60.00 7 88.00 5 57.00 9 

10 Understand and encourage the role of technology in the 

delivery of projects by all stakeholders 
81.43 7 80.00 7 65.71 8 63.33 5 81.00 7 65.00 6 

11 Framing the contracting arrangement around goodwill 

and fair dealing in an open communication environment. 
80.00 10 70.00 8 70.00 5 63.33 5 77.00 8 68.00 5 
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Table 4.37 illustrates high agreement between the clients and the consultants regarding 

the eleven remedial methods being very important except "Continuing involvement of 

contractor with experience in the design process" it was ranked by all respondents in the 

last position with relative importance index 61.0% for importance and also in the last 

position with relative importance index 43.0% for relative use. This reflects that the clients 

and the consultants don’t believe in contractor’s involvement in design process and this 

return to the culture and adversarial attitudes towards contractor. However this result refers 

to lack of interaction between client, designer and contractor and dealing with the 

contractor is none of consultants’ and clients’ concern. 

 

"Working cooperatively together, sharing the same vision and objectives for the 

project" and "Select all service providers on the basis of value and competency not on the 

basis of lowest price alone" were ranked first. This indicates that the respondents are fully 

aware of the importance of working together and designers’ values. On the other hand, the 

relative importance index for relative use of "Select all service providers on the basis of 

value and competency not on the basis of lowest price alone" was in the eighth rank which 

means that selection of consultants is often driven more by price than the required level of 

service and expertise necessary for a successful outcome. 

 

Mann-Whitney Test for the differences between means (Remedial methods) 
 

There is a significant difference at 05.0  among the clients and the consultants in 

the importance and relative use to respondent’s type regarding "Remedial methods". 

 

The results illustrated in Table 4.38 shows that the Z-values for importance and relative 

use are not significant which means the null hypothesis is rejected. As such, there is no 

significant difference at 05.0  among the respondents in the importance and relative use 

due to respondent’s type regarding "Remedial methods". 
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Table (4.38): Mann-Whitney Test due to respondent’s type regarding "Remedial 

methods" 

Ctg. 

Importance 

Type N 
Mean 

Rank 

Mann 

Whitney 

U 

Z 

Asymp. 

Sig. 

(2tailed) 

 

Remedial methods 

Consultant 6 10.250 
40.5 0.125 0.901 not sig. 

Client 14 10.607 

Relative use 

Consultant 6 8.313 
30.5 1.358 0.175 not sig. 

Client 14 11.958 
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CHAPTER 5: CASE STUDIES RESULTS AND DISCUSSION 

 

Ten case studies were considered for this research work. They were public buildings 

from Gaza Strip. The intention for the case studies is to provide real examples to 

demonstrate the negative parts of the design deficiency especially on cost and time. In 

additions they were used to identify the design deficiency types and their sources. Detailed 

methodology for the case studies is given in Chapter 3. 

 

5.1 Case Study One (Administrative building) 

This project consists of a main building with basement and three floors and other 

external works. The design was carried out by the client’s own design office (Buildings 

Department). The supervision was carried out by a consulting engineering firm and the 

consultancy agreement was to cover the full supervision of all project’s parts mentioned 

above. Table 5.1 highlights the types of design deficiency and their main sources. 

 

Table (5.1): Case study one – types, sources and cost of design deficiency 

No. Design Deficiency Types Main source Cost ($) 

1 Addition of new basement  Client 87,660.0 

2 Modification of facade’s external finish  Client 28,720.0 

3 Addition of new floor Client 121,800.0 

4 Changes in reinforcement steel design (contract’s 

conflict) 

Designer 2,400.0 

Total cost of  change order due to design deficiency  240,580.0$ 

% of Original Cost 25% 

Note: Original project cost 960,138.63$ 

 

It is clear from this case study that the major design deficiencies were related to the 

client and they were additions of new works and modifications. Also there were many 

contract conflicts and discrepancies between drawings and bill of quantities.  
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5.2 Case Study Two (Hospital 1) 

This project has the following main elements: 

 Main building with basement, ground floor, first floor and roof; 

 Services building and generator room; 

 Main and secondary boundary walls with entrance gates; and 

 landscaping works 

 

The full design and supervision was carried out by consulting engineering firm. Table 5.2 

highlights the types of design deficiency and their main sources. 

 

Table (5.2): Case study two - types, sources and cost of design deficiency 

No. Design Deficiency Types Main source 

1 Missing of court covering  Designer 

2 Modifications of retaining walls works  Designer 

3 Missing of submersible pumps  Designer 

Cost of  change order due to design deficiency  47,500.0$ 

% of Original Cost 2.1% 

Note: Original project cost 2,290,000.0$ 

 

5.3 Case Study Three (Hospital 2) 

The structural construction stage of this project started on December 2005 and 

completed on January 2007. This project consists of main building with basement, ground 

floor and second floor with total area 2900m2. The full design and supervision was carried 

out by consulting engineering firm. 

 

In this case study the position was different because there wasn’t any change order 

because of design deficiency during the construction phase, but after implementing the 

building it was found that the water tanks had a major design deficiency which led to 

repairing this defect. However, Defective building design not only contributes to the final 

cost of the product but also to the cost of maintenance, which can be substantial. Table 5.3 

highlights the types of design deficiency and their main sources. 
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Table (5.3): Case study three - types, sources and cost of design deficiency 

No. Design Deficiency Types Main source 

1 Water tanks design deficiency  Designer 

Cost of  change order due to design deficiency  15,000.0$ 

% of Original Cost 2.0% 

Note: Original project cost 739,802.00$ 

 

5.4 Case Study Four (School No. 1) 

This project has the following main elements: 

 Main building with ground floor, first floor and second floor with total area 

3507m2; 

 2 Toilet units; 

 Canteen unit with steel shed; and 

 Boundary walls and landscaping works. 

 

The full design and supervision was carried out by consulting engineering firm. Table 5.4 

highlights the types of design deficiency and their main sources. 

 

Table (5.4): Case study four - types, sources and cost of design deficiency 

No. Design Deficiency Types Main source Cost ($) 

1 Difference of site levels between drawings and the 

site 

Designer 4,500.0 

2 Addition of new area in the site plan Client 15,000.0 

3 New additions (steel doors, glazed fireclay hand 

wash basin and water storage plastic tank) 

Client 3,165.0 

4 Modification in tiles specifications Client 1,200.0 

5 Contradictions between drawings and bill of 

quantities (Doors details, pipes diameter) 

Designer 1,635.0 

Cost of  change order due to design deficiency  25,500.0$ 

% of Original Cost 4.1% 

Note: Original project cost 627,643.17$ 

 



www.manaraa.com

70 

 

5.5 Case Study Five (School No. 2) 

This project consists of a main building with ground floor, first floor and second floor 

with total area 3100m2, toilet units; canteen unit with steel shed; and boundary walls and 

landscaping works.  The full design and supervision was carried out by consulting 

engineering firm. Table 5.5 highlights the types of design deficiency and their main 

sources. 

 

Table (5.5): Case study five - types, sources and cost of design deficiency 

No. Design Deficiency Types Main source Cost ($) 

1 Modification in water tanks specifications Designer 850.0 

2 Addition of new science laboratory Client 7,500.0 

3 Addition of new doors Client 250.0 

4 Addition of new aluminum windows Client 3,400.0 

5 Contradictions between drawings and bill of 

quantities  

Designer 860.0 

Cost of  change order due to design deficiency  12,860.0$ 

% of Original Cost 2.2% 

Note: Original project cost 592,086.72$ 

 

5.6 Case Study Six (School No. 3) 

This project consists of a main building with ground floor, first floor and second floor 

with total area 3390m2, toilet units; canteen unit with steel shed; and boundary walls and 

landscaping works. The full design and supervision was carried out by consulting 

engineering firm. Table 5.6 highlights the types of design deficiency and their main 

sources. 

 

Table (5.6): Case study six - types, sources and cost of design deficiency 

No. Design Deficiency Types Main source Cost ($) 

1 Change in building level Designer 700.0 

2 Addition of new works Client 1,800.0 

Cost of  change order due to design deficiency  2500.0$ 

% of Original Cost 0.4% 

Note: Original project cost 585,633.80$ 
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5.7 Case Study Seven (School No. 4) 

This project consists of a main building with ground floor, first floor and second floor 

with total area 3620m2, toilet units; canteen unit with steel shed; and boundary walls and 

landscaping works. The full design and supervision was carried out by consulting 

engineering firms. Table 5.7 highlights the types of design deficiency and their main 

sources. 

 

Table (5.7): Case study six - types, sources and cost of design deficiency 

No. Design Deficiency Types Main source Cost ($) 

1 Modification in windows specifications Client 1,800.0 

2 Addition of new doors Client 250.0 

3 Addition of new aprons Designer 350.0 

4 Modification in tiles specifications Client 950.0 

Cost of  change order due to design deficiency  3350.0$ 

% of Original Cost 0.5% 

Note: Original project cost 653,371.0$ 

 

5.8 Case Study Eight (School No. 5) 

This project consists of 2 main buildings with ground floor, first floor and second floor  

for each building with total area 3250 m2, 2 toilet units; 2 canteen unit with steel shed; and 

boundary walls and landscaping works. The full design and supervision was carried out by 

consulting engineering firm. Table 5.8 highlights the types of design deficiency and their 

main sources. 

 

Table (5.8): Case study eight - types, sources and cost of design deficiency 

No. Design Deficiency Types Main source Cost ($) 

1 Modification in windows specifications Client 2,600.0 

2 Increase in blackboards area  Designer 250.0 

3 Missing in drawings and quantities Designer 190,0 

4 Modification in tiles specifications Client 800.0 

Cost of  change order due to design deficiency  3840.0$ 

% of Original Cost 0.6% 

Note: Original project cost 639,545.0$ 
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5.9 Case Study Nine (School No. 6) 

This project consists of 2 main buildings with ground floor, first floor and second floor  

for each building with total area 3350 m2, 2 toilet units; canteen unit with steel shed; and 

boundary walls and landscaping works. The full design was carried out by the client and 

supervision of this project was carried out by consulting engineering firms. In this case 

study there is no design deficiency except addition of new work (new stadium) to solve the 

difference in levels between design and natural. Also there were some contradictions 

between drawings and bill of quantities. Nevertheless, no change orders because the new 

works were loaded on other items. 

 

5.10 Case Study Ten (Administrative building) 

This project consists of a main building with basements and six floors and other 

external works. The design was carried out by the consulting engineering firm. The 

supervision was carried out by client’s own design office. Table 5.9 highlights the types of 

design deficiency and their main sources. 

 

Table (5.9): Case study ten - types, sources and cost of design deficiency 

No. Design Deficiency Types Main source Cost ($) 

1 Uncompleted details Client 5,500.0 

2 Raising building’s level Client 7,500.0 

3 A decrease in calculation of some quantities 

(Tiles, Plastering) 

Designer 18,000.0 

4 Modification in Natural stone specifications Client 31,000.0 

Cost of  change order due to design deficiency  62,000.0$ 

% of Original Cost 4.3% 

Note: Original project cost 1,442,000.0$ 

 

5.11 Types of Design Deficiency  

The types of design deficiency as identified from the ten case studies and were shown 

in Tables 5.1 to Table 5.9 can be categorized as one of the following three types: 

 Discrepancies between contracts documents (e.g. drawings, specification, bill of 

quantities etc.). 
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 Non adherence to the appropriate design guidelines. 

 Missing or new additions.   

These types of design deficiency are in-line with the types that have been identified by 

(Lutz et al. 1990). 

 

One of the possible reasons for limiting the types of design deficiency to the ones 

mentioned above is that, only major design changes or new works that have reasonable cost 

effect have been considered as valid change order claims. There were possibly many other 

types and causes of design deficiency of minor impacts, in which some of them may fall 

under the types that have been identified in the literature review part. As mentioned in case 

studies, many design changes have been covered by loading new works on other existing 

items. As a result, the majority of the changes are clients' oriented changes due to poor 

project briefs by client based on unrealistic expectations. 

 

5.12 Sources of Design Deficiency 

Similar to the results of the questionnaire, the case studies revealed that clients are the 

most common source of design deficiency beside the designer. This can be contributed to 

the fact that the client’s briefs and details of the projects were not completed at the time of 

design tender stage. Due to this, many new ideas from the clients came up at later stage and 

at the construction stage, which in turn leads to increase the number of clients' oriented 

changes. 

 

5.13 Causes of Design Deficiency 

As it can be seen from Table 5.10, the most ten occurred causes of design deficiency 

which appeared in most of the case studies were designers and clients' oriented causes. In 

general, the case studies results were close to a large extent to the result of the 

questionnaire. The factors’ occurrence percentages in case studies are shown in Figure 4.5. 
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Table (5.10): Case studies – Causes of design deficiency 

 Factors (Causes of design deficiency) 
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Designer Related Factors 

Design process 

1.  Inadequate/ineffective use of new technology           

2.  
Copying and modifying from previous work to 

minimize time and cost 
          

3.  Increase in the overall complexity of projects           

4.  
Increased statutory regulations, approvals and 

requirements 
          

5.  
Insufficient and missing input information from 

the client 
          

6.  
Lack of time available for checking and correlating 

all the information on all design documents 
          

7.  
Erroneous and Conflicting information from the 

client 
          

8.  Lack of qualified consultant's staff           

9.  
Leaving design issues to be sorted out in the 

construction process 
          

10.  Insufficient design reviews with relevant parties           
11.  Lack of time for design reviews           
12.  Lack of owner reviewers for each project           
13.  Increase of current workload of the designer           

14.  
Change in project requirements by stakeholders at 

later stages 
          

15.  Lack of experience on similar projects           

16.  
Number of staff in each specialization (architect, 

structural… etc.) 
          

17.  Slow of payments’ system for design services           

18.  

Designer’s unfamiliarity with construction 

materials and techniques that will be used in the 

project 
          

Time and cost of design 

19.  Tight design schedule or Inaccurate time estimates           
20.  Reduced design fees levels           

Coordination (poor coordination) 

21.  Lack of data integration across design disciplines           

22.  
Inadequate design coordination between design 

disciplines 
          

Selection strategy and bidding philosophy 

23.  Selection of designers on the basis of lowest price           
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 Factors (Causes of design deficiency) 
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selection strategy (Lowest bid approach) 

24.  
Selection of designers on the basis of reputation 

instead efficiency 
          

Design management 

25.  
Absence of high cost experienced design team to 

projects 
          

26.  Absence of an experienced overall design manager           

27.  

Increase design staff members, rather than 

increasing the number of hours of work to 

overcome the problem of limited time 
          

28.  Lack of funds for stuff job training           

29.  
Lack of time available for continuous and effective 

communication between parties 
          

30.  
Allocation of staff to more than one project in the 

same time 
          

31.  Poor planning of workload           

Client Related Factors 

32.  Unstable client’s requirements           
33.  Long waiting for client decision           
34.  Last minute changes by the client           

35.  
Inadequate client’s communication/relationship 

with design team members 
          

36.  
Defensive approach to variations and claims for 

additional costs or time 
          

37.  
Unwillingness of clients to pay fees commensurate 

with the design of high-quality services 
          

Tendering Procedures 

38.  

Multiple “notices to tenderers” and 

question/answer steps and short time for  

amendment 
          

39.  
Reluctance by tenderers to ask questions that 

might reveal competitive edge 
          

40.  Tight tender times           
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Figure (5.1): Factors’ occurrence percentage in case studies 

 

5.14 Impact of Design Deficiency on Cost  

Table 5.11 summarizes the impact of design deficiency on cost for the case studies. The 

case studies have indicated that poor design quality can contribute up to 5% of project 

costs. This value was supported by questionnaire survey which has indicated that cost of 

design deficiency was less than 10% of project cost. Also, it has been found from the case 

studies that most of the change orders (near 80%) were directly design deficiency related. 

 

 

70

20

80

50

60

80

20

20

40

20

10

30

40

20

70

40

20

20

20

70

60

70

40

F2 Copying and modifying from previous …

F4 Increased statutory regulations, …

F5 Insufficient and missing input …

F6 Lack of time available for checking …

F7 Erroneous and Conflicting information …

F9 Leaving design issues to be sorted out …

F11 Lack of time for design reviews

F13 Increase of current workload of the …

F14 Change in project requirements by …

F16 Number of staff in each specialization …

F19 Tight design schedule or Inaccurate …

F20 Reduced design fees levels

F21 Lack of data integration across design …

F22 Inadequate design coordination …

F24 Selection of designers on the basis of …

F25 Absence of high cost experienced …

F29 Lack of time available for continuous …

F30 Allocation of staff to more than one …

F31 Poor planning of workload

F32 Unstable client’s requirements

F33 Long waiting for client decision

F34 Last minute changes by the client

F35 Inadequate client’s …

Occurrence %

F
a

ct
o

r



www.manaraa.com

77 

 

Table (5.11): Case studies – Impact on cost 

Case  

Original 

project cost 
Actual project cost 

Cost of design 

deficiency % of Original Cost 

($) ($) ($) 

1 960,138.63 1,200,736.06 240,580.0 25% 

2 2,290,000.0 2,468,850.0 47,500.0 2.10% 

3 739,802.00 745,381.73 15,000.0 2.0 % 

4 627,643.17 647,614.62 25,500.0 4.1% 

5 592,086.72 486,687.89 12,860.0 2.2% 

6 585,633.80 560,504.12 2500.00 0.4% 

7 653,371.00 619,531.77 3348.00 0.5% 

8 639,545.00 539,981.84 3836 0.60% 

9 656,053.94 609,321.32 0.0 0.0 

10 1,442,000.0 1,500,000.0 62,000.0 4.30% 

 

Table 5.12 shows that the minimum design deficiency cost is 0.0% and the maximum 

design deficiency cost is 25.06% of the project cost. 

 

Table (5.12): Summary statistics of design deficiency cost 

Case study % of Project Cost 

Minimum value 0.0 

Maximum value 25.06 

Average value 4.13 

Median value 2.07 

     Note: Number of case studies = 10 

 

However, it can be seen from Table 5.11 and Table 5.12 the average cost overrun was 

not substantial in the case studies because of lack of projects’ complexity in the Gaza Strip 

in comparison to other countries and the similarity of projects in structure and materials. 

Hence the designer’s experience in similar projects might be substantially contributed to 

reducing design deficiency. 
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5.15 Impact of Design Deficiency on Schedule 

The impact on schedule and the amount of the design deficiency delays for the case 

studies is given in Table 5.13. Although design deficiency no doubt cause delay on the 

progress of construction works, the total delay on construction cannot be totally contributed 

to design deficiency and design changes. Other factors such as contracts' or clients' oriented 

reasons and Israeli closures may have negative effects as well in the construction programs. 

Hence the percentage of delay on construction shown in Table 5.13 might be partially 

contributed to design deficiency. 

 

Table (5.13): Case studies – Impact on schedule 

Case  

Scheduled Construction 

Duration 
Time Delay % of Scheduled 

Time Delay due 

to Design 

Deficiency  

(Days) (Days) (%) (%) 

1 300 154 51.3 31.6 

2 500 240 48.0 6.0 

3 150 270 180.0 - 

4 300 - - - 

5 300 20 6.7 3.3 

6 300 - - - 

7 300 47 15.7 - 

8 300 31 10.3 - 

9 300 39 13.0 13.0 

10 360 570 158.3 9.7 

Average Delay (% of Scheduled) 6.36% 

 

As shown in Table 4.13 the average delay time in the project because of design 

deficiency was approximately 6.36% of scheduled time. 

 

It can be noted from the questionnaire survey and case studies that the major design 

deficiency and design changes cause delay on the planned completion time and also 

increase the cost of the projects. In this regard, while consultants, contractors and clients 

spend great effort to ensure the completion of the work within the allocated time, cost and 

good quality, design deficiency no doubt deviate these essential goals. Furthermore design 
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deficiencies built bad atmosphere and increased the chances for change orders and disputes. 

Therefore, a common interest between clients and consultants must be found to build good 

relation with each other and to work in harmony to achieve a successful project. 
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CHAPTER 6: FRAMEWORK FOR MANAGING DESIGN 

DEFICIENCY 

 

This chapter discusses the development of the framework to assist in identifying 

solutions for the various causes of design deficiency. The framework is designed to include 

all the design phases which are: client's project briefing phase, bidding and selection phase 

and design phase from concept design to detailed design. Each phase contains the most 

occurred causes that couldn’t be encountered during the phases and the possible solutions 

and actions that clients and consultants should consider.   

 

6.1 Improving Consultancy Design and Contractual Documents 

The following is a preliminary list of recommended solutions and actions for improving 

the design and contractual documents based on the results of the case studies and 

questionnaire survey. 

 

6.1.1 Client briefing phase and project establishment 

Regarding to the questionnaire survey and the case studies, it is observed that the most 

frequent causes of design deficiency are related to client and this return to the inadequate 

client briefing. Therefore project briefing must be comprehensive and accurate and must 

permit all parties to properly assess the work required. Table 5.1 shows the recommended 

solutions to the design deficiency causes related to the client project briefing and the 

possible actions. 
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Table (6.1): Recommended solutions in the project briefing phase and possible actions 

Root cause: Poor project briefs based on unrealistic expectations 

Recommended Solutions Actions 

Spend sufficient time and 

money in project planning 

 Establishment of well 

defined client brief 

comprising key drivers and 

parameters such as: 

budgets, functions, quality. 

 

 Identifying and analysis of 

all risks and uncertainty 

inherent in the project and 

its circumstances. 

 Review and establish industry based guidelines for 

effective briefs, including checklists.  

 Engage Government agencies, significant private 

sector clients and industry associations as 

stakeholders in the process. 

 Consider engagement of professional assistance at 

this time. 

Increase client awareness of 

effective project’s briefs 

benefits 

 

 

 

 

 

 Present seminars, forums and training sessions on 

the benefits of developing briefs, and the skills 

required to develop them, with topics such as: 

 

1. The use of independent consultants in the 

preparation of the brief where the client 

lacks the skill or experience. 

2. Conducting general awareness program on 

effective project briefs and consultants’ 

services briefs. 

3. Clear client objectives and key drivers for 

the project being articulated to allow all 

service providers to respond to the true 

project goals. 

4. Importance of identifying site restraints and 

existing infrastructure and services. 
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Root cause: Poor project briefs based on unrealistic expectations 

Recommended Solutions Actions 

 Encourage professional service providers to include 

finalization and sign-off of brief as part of quality 

plan. 

 

Successful brief preparation 

requires specialist expertise and 

experience, including, technical 

services, budgeting and 

programming. 

 Engage specializing external consultants. 

 Increase consultants’ skills in principles of brief 

preparation to assist the client when undertaking 

pre-design and development of the project brief. 

 

 

6.1.2 Bidding and selection phase  

Table 6.2 shows the recommended solutions to the design deficiency causes related to 

selection strategy and bidding philosophy and the possible actions. 

 
Table (6.2): Recommended solutions in the selection phase and possible actions 

Root cause: Selection of consultants on a lowest bid basis 

Recommended Solutions Actions 

Selection criteria 

Promote consultancy selection 

tools that recognize 

qualifications of the proponents. 

 Promote consultant selection criteria that take into 

account: 

1. current workload 

2. available resources 

3. past commission performance 

4. experience on similar projects 

5. ability to meet the design /documentation 

program 

6. the ability to work in cooperation with the 

client, the other consultants and the project 

team 
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Root cause: Selection of consultants on a lowest bid basis 

Recommended Solutions Actions 

Selection on value for money 

Each client organization should 

establish and adopt consultancy 

selection tools based on value 

for money. 

 Present seminars to clients that insufficient fees and 

premature commitment of work will increase the 

probability of inadequate design. 

Ethical selection of consultants   Ensure and encourage selection assessment 

practices to be ethical and transparent. 

Fee guidelines 

Adopt recommended guidelines 

on how to calculate fees, 

formulated in consultation with 

all relevant stakeholders, and to 

switch the emphasis in the 

selection of a professional 

consultant from price to value, 

capability and experience. 

 Produce a guideline on the calculation of fees based 

on cost and time records and measured overheads. 

 

6.1.3 Design phase 

Hereinafter the most frequent causes of design deficiency during the design phase and 

the recommended solutions for them.  

 
 
6.1.3.1 Clients and contractor’s involvement in coordination of project design 

Clients must accept the benefits of staying involved in the management of the project 

from start to finish, and monitoring the design process through the appointment of a client 

design manager/coordinator. Table 6.3 shows the suggested solutions and actions aimed at 

addressing these issues. 
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Table (6.3): Recommended solutions of lack of client’s and contractor’s involvement 

in design phase  

Root cause: Lack of a qualified, client-appointed design manager/coordinator to formulate 

and oversee project integrity and continuity 

Recommended Solutions Actions 

Continuing client involvement 

in the design management 

Ensure communication between 

all parties in decision making 

processes, from project 

inception to completion 

 Working cooperatively together, sharing the same 

vision and objectives for the project. 

Client design manager 

coordinator 

Manage and communicate 

skills, and increase the status 

and benefits of good design 

management. 

 Promote the benefits of effective design 

management to achieve coordination across all 

parties involved in the construction effort. 

Involvement of contractor in 

the design development phase 

Inviting creative and practical 

ideas from the contractor as he 

is supposed to have recent 

market knowledge about 

materials and the latest 

techniques of construction. 

 Promote the benefits of contractor’s involvement in 

design process to riddance from existing 

adversarial culture and attitudes towards contractor. 
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6.1.3.2 Consultant's staff 

Table 6.4 shows the recommended solutions to the design deficiency causes related to 

skill shortages and the possible actions. 

 

Table (6.4): Recommended solutions of consultant's staff in design phase 

Root cause:  

- Skill shortages ―Lack of qualified consultant's staff‖ 

- Lack of time available for checking and correlating all the information on design 

documents 

Recommended Solutions Actions 

Qualified staff  

Continuing professional 

development for ensuring that 

staff maintains up-to-date 

qualifications and competency 

standards. 

 Promote to client bodies the necessity for 

engagement of adequately qualified professionals 

and technical staff and the need to regularly assess 

performance. 

Skilled personnel 

Training might be through 

continuing education, seminars, 

or on-the-job training. 

 Encourage consulting firms to increase the number 

of traineeships. 

 A policy and budget for staff training should be 

established. 

Developing skill levels of 

consultant's staff 

 Create training programs to encourage a co-

operative approach to integrating the project phases 

and to problem solving. 

 Ensure training of new staff provides adequate 

graduate competency in regard to CAD packages 

and other technology; and produces competent 

design professionals capable of correctly using 

technology. 
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Root cause:  

- Skill shortages ―Lack of qualified consultant's staff‖ 

- Lack of time available for checking and correlating all the information on design 

documents 

Recommended Solutions Actions 

Communication among the 

design team members to 

achieve quality in the design 

phase. 

 

 Promoting high levels of collaboration and 

communication within the project team 

 Establish and agree a design review process 

 

 

 

6.1.3.3 Use of technology (CAD) 

To avoid design errors, it is important to understand and encourage the role of 

technology in the delivery of projects by all stakeholders. Table 6.5 shows the 

recommended solutions to avoid the design deficiency causes related to ineffective use of 

technology and the possible actions. 

 

Table (6.5): Recommended solutions of inadequate use of technology in design phase 

Root cause: Inadequate/ineffective use of technology (CAD) 

Recommended Solutions Actions 

Adopt the rapidly changing 

technology 

 Encourage use of compatible software programs 

that are capable of integrating with each other, and 

capable of integrating across the different 

disciplines allowing fast and effective 

communication. 

Enhance software for the best 

design practice 

 Guide the development of software to meet best 

design practice that, for example: 

1. uses technology as a design tool not a design 

process 

2. allows integration of data across disciplines 



www.manaraa.com

87 

 

Root cause: Inadequate/ineffective use of technology (CAD) 

Recommended Solutions Actions 

3. enables electronic modeling to: 

- visualize the project for public consultation 

- allow a full appreciation by the constructor 

4. produce a reliable bill of quantities 

 

 

6.2 Evaluation of Design Deficiency Management Framework  

To validate the developed framework, face-to-face interviews were conducted with 

three experts in the related subject, and the researcher set out and explained to them the 

design deficiency management framework. Then the experts were asked to rate the 

following issues on a scale of 0-100%, the average results of the respondents are given 

below. 

 

Table (6.6): Framework evaluation (Issues’ rating results) 

 Issue Rating out of 100 

1. Decreasing the probability of inadequate design 92 

2. Permitting all parties to properly assess the work required 95 

3. Sufficiency of the framework activities 93 

4. Clearness of the framework activities 94 

5. Practicality of the framework activities 92 

6. Overall degree of satisfaction with the framework 95 

 

As shown above the results show that the recommended solutions and actions that form 

the design deficiency management framework will enable to minimize the design 

deficiency problems and eliminate extra costs incurred. The results also show that the 

solutions and actions of the framework are sufficient, clear and particle. The responses 

obtained from the experts confirm the validity of the design deficiency management 

framework. 
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CHAPTER 7: CONCLUSION AND RECOMMENDATIONS 

 

The quality of the design and contractual documents has a major influence on the 

overall performance and efficiency of construction projects. Declining standard of design 

quality has contributed significantly to a similar decline in construction efficiency. The aim 

of this research was to assist all stakeholders to plan effectively before starting a project, 

beginning with the design phases by creating awareness and paying enough attention to 

minimize the problems and eliminate extra costs incurred to make corrective actions to 

complete the defective design. According to the review of literature and after interviewing 

experts who deal with the design and contractual documents process at different levels, 

seven major factors and 40 sub-factors that affect design and contractual documents quality 

were determined. 

 

A collective approach of investigating the issues under this research work led to the 

establishment of several objectives that helped to achieve the aim of this study. These 

objectives were to:  

 

7.1 Identify the Most Severe and Occurred Factors 

The weighting process in terms of severity and affect on design quality showed that the 

designer related factors are the most severe factors on design quality. While the least 

weighted main factors are tendering procedure factors. In addition, the weighting process in 

terms of occurrence in projects showed that the client related factors are the most occurred 

factors in projects. While the least weighted main factors are designer related factors. 

 

With regard to the ranking of the individual factors it has been found that the most five 

severe factors agreed by the clients and consultants as the main causes of design deficiency 

were:   

1. Lack of time available for checking and correlating all the information on all design 

documents;  

2. Lack of qualified consultant's staff; 

3. Lack of experience on similar projects;  
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4. Designer’s unfamiliarity with construction materials and techniques that will be 

used in the project and 

5. Absence of an experienced overall design manager. 

  

These factors were related to designer – design process and design management. On the 

other hand it has been found that the most occurred factors-causes of design deficiency 

were: 

1. Reduced design fees levels; 

2. Selection of designers on the basis of lowest price selection strategy; 

3. Allocation of staff to more than one project in the same time; 

4. Unstable client’s requirements; 

5. Last minute changes by the client and 

6. Unwillingness of clients to pay fees commensurate with the design of high-quality 

services. 

 

Similarly, the results of the case studies have revealed the most occurred causes of the 

design deficiency. There are: 

1. Copying and modifying from previous work to minimize time and cost; 

2. Insufficient and missing input information from the client; 

3. Leaving design issues to be sorted out in the construction process; 

4. Selection of designers on the basis of reputation instead efficiency; 

5. Unstable client’s requirements; 

6. Long waiting for client decision; 

7. Last minute changes by the client; 

8. Erroneous and Conflicting information from the client. 

 

While, regarding the sources of design deficiency, it has been found that client is the most 

common source of design deficiency beside the designer. 
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7.2 Investigate the Impacts of Design Deficiencies on Project Cost and Time 

The extent of the impacts of design deficiency have also been investigated firstly 

through the questionnaire and then verified through the case studies.  

 

7.2.1 Impact on project cost 

It has been found that the average cost overrun because of design deficiencies in the 

project/s was less than 10% of the project cost. This result has been confirmed through the 

case studies, case studies have indicated that poor design quality can contribute up to 5% of 

project costs, and the average cost overrun was 4.13%. 

 

7.2.2 Impact on project time 

The questionnaire's results indicate that the average delay time was less than 10% of 

project’s time for 81.08% of respondents. These results were confirmed by case studies 

which found that the average delay time in the project because of design deficiency was 

approximately 6.36% of scheduled project's time. 

 

7.3 Calculate the Percentage Agreement on Ranking Factors 

A test for correlation agreement on the ranking of the factors between project 

participants “consultants and clients” was also calculated using Mann-Whitney Test. It was 

found that the overall parties have moderate agreement on the ranking of severity and 

occurrence factors. 

 

7.4 Investigate the Conflict between the Documents 

Case studies revealed that most of projects contained discrepancies between contract 

documents such as conflicts between drawings and bill of quantities. 

 

7.5 Establish Framework for Managing Design Deficiency 

It has been concluded that design process comprises three phases which are client's 

briefs phase, bidding and selection phase and design phase. Each phase contains a set of 
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possible solutions and actions that clients and consultants should consider. These solutions 

and actions are shown in framework in chapter five. 

 

7.6 Recommendations 

Recommendations are suggested below based on the findings of the research results and 

the literature review done. 

 

1. Creating an awareness of the value of design quality is considered as an important 

step in decreasing design deficiency. 

2. Clients are encouraged to establish better articulation of requirements to receive 

better consultant response. 

3. For the design process to work effectively, a collaborative working environment 

needs to be in place by promoting high levels of collaboration and communication 

within the project team. 

4. It is recommended to impose higher degree of peer review of contract documents 

from third party in order to minimize the possibility of having design deficiency. 

5. In selection of consultant, clients should recognize that insufficient fees and 

premature commitment of work will increase the probability of inadequate design 

and significant contractual claims. 

6. Increasing the awareness of the benefits of contractor’s involvement at the design 

conception and development phases, therefore the contractor should provide inputs 

during these phases to help achieve better designs and to provide an opportunity to 

overcome the causes of design deficiencies (discrepancies between drawings and 

specifications). 
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ANNEX (A): Questionnaire; English version. 
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Questionnaire for 

Factors Affecting the Quality of Design and Contractual Documents 

in Gaza Strip 
 

Dear:   Projects' owners, Consultants, Contractors    Greetings 

Subject: Survey 

I am presently preparing a thesis on factors affecting the quality of design and contractual 

documents as part of my Master’s Degree course in Construction Management. 

An important element of the thesis is to carry out a field survey to: 

 

1. To identify main factors that may influence design and contractual documents 

quality in Gaza Strip construction industry. 

2. To investigate the nature and extent of the impacts of design and documentation 

deficiencies on project cost and time. 

3. To investigate the conflict between the documents (specifications, drawings, bill of 

quantities). 

4. To establish a framework for managing design deficiency. 

 

 

Enclosed please find a questionnaire, and based on your experience as a professional in this 

field, I kindly request you to spare part of your valuable time to fill it in. Please note that 

your name and your company or department name will remain confidential as far as the 

results are concerned. 

 

The collected data will be statistically analyzed, and a conclusion will be finalized. If you 

wish, I shall be happy to provide you with the results of the study once finished. 

 

Your assistance and cooperation will be highly appreciated 

Thank you, 

Shady Abdul-Aziz 
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SECTION ONE – Questions related to the respondent’s experience 
 

1.1   Respondent’s Type 

  Contractor  Consultant  Client/ Client representative 

  Other please specify    ……………………… 

 

1.2        Class of classification (contractors) 

 First class (A)   First class (B)  Second class 

 

1.3   The position of the respondent 

 Manager    Vice manager     Project manager   Engineer 

 

1.4  Sector type of work 

 Public    Private    Both 

 

1.5  Number of employees 

 Less than 25    25-100     More than 100 

 

1.6        Experience in dealing with construction projects 

 <5 years   5-10 years  10-15 years         >15 years 

 

 

SECTION TWO – Questions related to the performance of project/s you have been 

involved in. 

 

2.1       How many building projects have you participated in? (Last five years) 

 <5   6-10   >10 

 

2.2       The proportion of projects which contained minor design deficiency (Did not 

cause the suspension of the work) 

 Less than 10%    10 to 40 %          41 to 70 %        71 to 100% 
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2.3       The proportion of projects which contained major design deficiency (cause 

temporary suspension of the work) 

 Less than 10%    10 to 40 %          41 to 70 %        71 to 100% 

 

2.4       The proportion of projects that exceeded the contract cost because of design 

deficiencies? (Last five years) 

 No             Less than 10%    10 to 40 %     41 to 70 %       

 71 to 100% 

 

2.5       The proportion of that decreased the contract cost because of design 

deficiencies? (Last five years) 

 No             Less than 10%    10 to 40 %     41 to 70 %       

 71 to 100% 

 

2.6       What is the average cost overrun because of design deficiencies of the 

project/s? (Last five years) 

 Less than 10%    10 to 40 %          41 to 70 %        71 to 100% 

 

2.7       What is the average cost decreasing because of design deficiencies of the 

project/s? (Last five years) 

 Less than 10%    10 to 40 %          41 to 70 %        71 to 100% 

 

2.8        How many projects were delayed because of design deficiencies? (Last five 

years) 

 Less than 10%    10 to 40 %          41 to 70 %        71 to 100% 

 

2.9        What is the average delay time of the delayed projects because of design 

deficiencies? 

 Less than 10%    10 to 40 %          41 to 70 %        71 to 100% 

 Over 100 % please specify …………………… 
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2.10       Who’s responsible of design deficiency? 

 Consultant   Client   Both 

 

SECTION THREE – Factors influencing design and contractual documents quality - Causes of 

design deficiency 
 

3.1 Please determine the severity weight and occurrence of the following factors which 

influencing design and contractual documents quality. The range of weighting in the 

research survey scaled from 1 to 5, as shown below: 

S/N 
Factors Affecting the Quality of Design and 

Contractual Documents  

Severity 

Occurrence in 

the projects  

(Owner & 

Consultant) 

only 

1 2 3 4 5 1 2 3 4 5 

N
o
 effect 

L
o
w

 sev
ere

 

F
airly

 sev
ere

 

S
ev

ere
 

V
ery

 sev
ere

 

N
ev

er 
R

arely
 

O
ccasio

n
ally

 

F
req

u
en

tly
 

C
o
n
stan

tly
 

Designer Related Factors 

Design process 

1.  Inadequate/ineffective use of new technology  1 2 3 4 5 1 2 3 4 5 

2.  Copying and modifying from previous work to minimize 

time and cost 
1 2 3 4 5 1 2 3 4 5 

3.  Increase in the overall complexity of projects 1 2 3 4 5 1 2 3 4 5 

4.  Increased statutory regulations, approvals and requirements 1 2 3 4 5 1 2 3 4 5 

5.  Insufficient and missing input information from the client  1 2 3 4 5 1 2 3 4 5 

6.  Lack of time available for checking and correlating all the 

information on all design documents 
1 2 3 4 5 1 2 3 4 5 

7.  Erroneous and Conflicting information from the client 1 2 3 4 5 1 2 3 4 5 

8.  Lack of qualified consultant's staff  1 2 3 4 5 1 2 3 4 5 

9.  Leaving design issues to be sorted out in the construction 

process 
1 2 3 4 5 1 2 3 4 5 

10.  Lack of time for design reviews 1 2 3 4 5 1 2 3 4 5 

11.  Insufficient design reviews with relevant parties 1 2 3 4 5 1 2 3 4 5 

12.  Lack of owner reviewers for each project 1 2 3 4 5 1 2 3 4 5 

13.  Increase of current workload of the designer 1 2 3 4 5 1 2 3 4 5 

14.  Change in project requirements by stakeholders at later 1 2 3 4 5 1 2 3 4 5 
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S/N 
Factors Affecting the Quality of Design and 

Contractual Documents  

Severity 

Occurrence in 

the projects  

(Owner & 

Consultant) 

only 

1 2 3 4 5 1 2 3 4 5 

N
o
 effect 

L
o
w

 sev
ere

 

F
airly

 sev
ere

 

S
ev

ere
 

V
ery

 sev
ere

 

N
ev

er 
R

arely
 

O
ccasio

n
ally

 

F
req

u
en

tly
 

C
o
n
stan

tly
 

stages 

15.  Lack of experience on similar projects 1 2 3 4 5 1 2 3 4 5 

16.  Number of staff in each specialization (architect, structural… 

etc.) 
1 2 3 4 5 1 2 3 4 5 

17.  Slow of payments’ system for design services 1 2 3 4 5 1 2 3 4 5 

18.  Designer’s unfamiliarity with construction materials and 

techniques that will be used in the project 
1 2 3 4 5 1 2 3 4 5 

Time and cost of design  

19.  Tight design schedule or Inaccurate time estimates 1 2 3 4 5 1 2 3 4 5 

20.  Reduced design fees levels 1 2 3 4 5 1 2 3 4 5 

Coordination among design team 

21.  Lack of data integration across design disciplines 1 2 3 4 5 1 2 3 4 5 

22.  Inadequate design coordination between design disciplines 1 2 3 4 5 1 2 3 4 5 

Selection critria and bidding philosophy  

23.  Selection of designers on the basis of lowest price selection 

strategy (Lowest bid approach) 
1 2 3 4 5 1 2 3 4 5 

24.  Selection of designers on the basis of reputation instead 

efficiency  
1 2 3 4 5 1 2 3 4 5 

Design Management 

25.  Absence of high cost experienced design team to projects 1 2 3 4 5 1 2 3 4 5 

26.  Absence of an experienced overall design manager 1 2 3 4 5 1 2 3 4 5 

27.  Increase design staff members, rather than increasing the 

number of hours of work to overcome the problem of limited 

time 

1 2 3 4 5 1 2 3 4 5 

28.  Lack of funds for stuff job training 1 2 3 4 5 1 2 3 4 5 

29.  Lack of time available for continuous and effective 

communication between parties 
1 2 3 4 5 1 2 3 4 5 

30.  Allocation of staff to more than one project in the same time 1 2 3 4 5 1 2 3 4 5 

31.  Poor planning of workload 1 2 3 4 5 1 2 3 4 5 

Client Related Factors 

32.  Unstable client’s requirements 1 2 3 4 5 1 2 3 4 5 

33.  Long waiting for client decision 1 2 3 4 5 1 2 3 4 5 
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S/N 
Factors Affecting the Quality of Design and 

Contractual Documents  

Severity 

Occurrence in 

the projects  

(Owner & 

Consultant) 

only 

1 2 3 4 5 1 2 3 4 5 

N
o
 effect 

L
o
w

 sev
ere

 

F
airly

 sev
ere

 

S
ev

ere
 

V
ery

 sev
ere

 

N
ev

er 
R

arely
 

O
ccasio

n
ally

 

F
req

u
en

tly
 

C
o
n
stan

tly
 

34.  Last minute changes by the client 1 2 3 4 5 1 2 3 4 5 

35.  Inadequate client’s communication/relationship with design 

team members 
1 2 3 4 5 1 2 3 4 5 

36.  Defensive approach to variations and claims for additional 

costs or time  
1 2 3 4 5 1 2 3 4 5 

37.  Unwillingness of clients to pay fees commensurate with the 

design of high-quality services 
1 2 3 4 5 1 2 3 4 5 

Tendering Procedures 

38.  Multiple “notices to tenderers” and question/answer steps 

and short time for amendment 
1 2 3 4 5 1 2 3 4 5 

39.  Reluctance by tenderers to ask questions that might reveal 

competitive edge 
1 2 3 4 5 1 2 3 4 5 

40.  Tight tender times 1 2 3 4 5 1 2 3 4 5 
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SECTION FOUR - Remedial Methods 

4.1 In the table shown below, please determine the relative use and the importance of each 

preventive method 

S/N Remedial Methods 

Importance 
Relative 

Use 

N
o

t im
p

o
rtan

t 

L
o

w
 im

p
o

rtan
t 

M
ed

iu
m

 im
p

o
rtan

t 

Im
p

o
rtan

t 

V
ery

 im
p

o
rtan

t 

N
ev

er 

R
arely

 

S
o

m
etim

es 

O
ften

 

A
lw

ay
s 

1. Working cooperatively together, sharing the same vision 

and objectives for the project. 
          

2. Communication between all parties in decision making 

processes, from project inception to completion  
          

3. Select all service providers on the basis of value and 

competency not on the basis of lowest price alone 
          

4. Identifying and analysis of all risks and uncertainty 

inherent in the project and its circumstances 
          

5. Continuing client involvement in the design management            

6. Continuing involvement of contractor with experience in 

the design process  
          

7. Spend sufficient time and money in project planning and 

design 
          

8. Training design and documentation personnel available 

across all disciplines to gain experience and competition 
          

9. Continuing professional development for ensuring that 

staff maintain up-to-date qualifications and competency 

standards 

          

10. Understand and encourage the role of technology in the 

delivery of projects by all stakeholders 
          

11. Framing the contracting arrangement around goodwill and 

fair dealing in an open communication environment. 
          

COMMENTS: 
 

 

 

 

Thank you very much; your response is highly appreciated. 
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ANNEX (B): Questionnaire; Arabic version. 
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غزة  -الجامعة الإسلامية 
 عمادة الدراسات العليا

قسم الهندسة المدنية   - كلية الهندسة

 برنامج الماجستير
إدارة التشييد 

 
 

 

 اشختبٌج تخظّط
 وثائق انعطاء في قطاع غزةو انعىامم انتي تؤثر عهى جىدة انتصميم 

 
 

 
جزء يً اهتحد اهخنيٖوٕ هٌٖل درجج اهيبجشخٖر فٕ إدارث اهيضرّؿبح اهٌِدشٖج مّذهم 

 

 
 

 
 

اهتبحد 
 شادي خنيل عبد امعزيز 

 
 اهيضرف

 رفعث رسجه: الأسجاذ امدلجور
أشخبذ إدارث اهيضرّؿبح اهٌِدشٖج 

 
 

2009 
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 اشختبٌج تخظّط
 وثائق انعطاء في قطاع غزة و انعىامم انتي تؤثر عهى جىدة انتصميم

 

 اهيلبّهًّ ،،،  –الإشخضبرًّٖ  –يبهنّ اهيضبرٖؾ / الأخّث اهنراى 

 ّ رحيج الله ّترنبخَاهشلاى ؿوٖنى 
 

ٖلّى اهتبحد فٕ اهّكح اهحبغر تخحغٖر دراشج حّل اهـّايل اهخٕ خؤذر ؿوٓ جّدث ّذبئق اهخظيٖى نتحد خنيٖوٕ 
هٌٖل ضِبدث اهيبجشخٖر فٕ إدارث اهيضبرٖؾ اهٌِدشٖج فٕ اهجبيـج الإشلايٖج تغزث، حٖد ٖشخـرع اهتبحد يضنوج 

 .اهخظيٖى ّ خأذٖرُب ؿوٓ يدث خٌفٖذ ّ خنوفج اهيضرّؽاهٌلط أّ اهلظّر اهيوحّؼ فٕ جّدث ّذبئق 
 :اهِدف يً ُذٍ الاشختبٌج ُّ ؿيل يشح يٖدإٌ هـ 

 خحدٖد اهـّايل الأشبشٖج اهخٕ خؤذر ؿوٓ جّدث اهخظيٖى ّ ّذبئق اهـػبء .1

 اهخحلق يً ػتٖـج ّ يدْ خأذٖر كظّر اهخظيٖى ؿوٓ ّكح ّ خنوفج اهيضرّؽ .2

 (اهيخػػبح، جداّل اهنيٖبح، اهيّاظفبح) هيضرّؽ اهيخخوفج اهخحلق يً اهخـبرغبح تًٖ ّذبئق ا .3

 هوحد يً يضبنل جّدث اهخظيٖى ؿبىخأشٖس اػبر  .4

 
 

ّ هنى جزٖل  يحدد يضرّؽ هيـوّيبح الاشخٌبد يً تدلا اهيجبل ُذا فٕ اهخترث ؿوٓ يتٌٖج الاجبتبح خنًّ اً ٖرجٓ
ُذا يؾ اهـوى تأً اهيـوّيبح اهخٕ شخخى اهضنر ّ الايخٌبً هيشبُيخنى تجزء يً ّكخنى هلإجبتج ؿوٓ ُذٍ الاشختبٌج، 

 .شّف خشخخدى هلأغراع اهتحذٖجشخحؼٓ تبهشرٖج اهخبيج ّ  خـتئخِب فٕ الاشختبٌج اهيرفلج
اهيشخخوظج تـد أً ٖخى خحوٖل اهتٖبٌبح  ُذٍ الاشختبٌج تبهٌخبئج شّف ٖخى احبػج يً ٖرغة يً اهيضبرنًٖ فٕ

 اهيجيـج
 

 يلدرًٖ يشبؿدخنى ّ خـبٌّنى يـٌب اهذٔ ُّ إذراء هِذا اهـيل 

 
 هنى، ضنراً

 اهـزٖز ضبدٔ ؿتد
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انعمهيت  انخبرة عه معهىماث : لالأو انقسم
 ٌّؽ اهيؤششج 1.1

  يلبّل    ضرنج اشخضبرٖج    ييذل اهيبهم/ اهيبهم 

   ْفغلا حدد/ أخر 
 

 (ضرنبح اهيلبّلاح)درجج اهخظٌٖف  1.2

   ٓ(أ)درجج أّه    ٓ(    ة)درجج أّه  درجج ذبٌٖج 
 

 اهيرنز الادارٔ هيً ٖلّى تخـتئج الاشختٖبً 1.3

  يدٖر              ٌبئة يدٖر          يدٖر يضرّؽ يٌِدس   
 

 اهلػبؽ اهذٔ خـيل تَ اهيؤششج 1.4

  اهلػبؽ اهـبى   اؽ اهخبط اهلػ   نوِٖيب 

 

 ؿدد اهيّؼفًٖ تبهيؤششج  1.5

  ً25أكل ي    ً100-25ي     ً25أنذر ي 
 

 ؿدد شٌّاح خترث اهيؤششج فٕ يجبل الإٌضبءاح 1.6

  ً5أكل ي       5-10          شٌّاح 11-15        شٌج  ًشٌج 15أنذر ي 

 
 

 
 فيها ثكاشتر انتي انمشاريع أداء عه معهىماث : انثاوي انقسم

 

 (خلال اهخيس شٌّاح الأخٖرث)ؿدد اهيضبرؽ اهخٕ ضبرنح تِب   2.1

 ً5أكل ي   6-10    ً10أنذر ي 
 

 (هى خخشتة فٕ ّكف اهـيل)ٌشتج اهيضبرٖؾ اهخٕ اضخيوح ؿوٓ أخػبء خظيٖيٖج تشٖػج  2.2

  ً10أكل ي %     10-40        %  41-70    %  71-100% 
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 (خشتتح فٕ ّكف اهـيل يؤكخبً)أخػبء خظيٖيٖج رئٖشٖج أّ نتٖرث ٌشتج اهيضبرٖؾ اهخٕ اضخيوح ؿوٓ  2.3

  ً10أكل ي %     10-40        %  41-70    %  71-100% 

 
 (خلال اهخيس شٌّاح الأخٖرث) ٌشتج اهيضبرٖؾ اهخٕ خجبّزح كٖيج اهـلد الأظوٕ تشتة اهلظّر فٕ اهخظيٖى 2.4

    لا ّٖجد      ً10أكل ي     %  10-40    %  41-70 %      

71-100% 
 

 (خلال اهخيس شٌّاح الأخٖرث) ٌشتج اهيضبرٖؾ اهخٕ كوح كٖيج اهـلد الأظوٕ فِٖب تشتة اهلظّر فٕ اهخظيٖى 2.5

    لا ّٖجد      ً10أكل ي     %  10-40    %  41-70  %  71-
100% 

 
 (اح الأخٖرثخلال اهخيس شٌّ) يـدل خجبّز اهخنوفج الأظوٖج تشتة اهلظّر فٕ اهخظيٖى 2.6

  ً10أكل ي %     10-40        %  41-70    %  71-100% 

 
 (خلال اهخيس شٌّاح الأخٖرث) يـدل ٌلط اهخنوفج الأظوٖج تشتة اهلظّر فٕ اهخظيٖى 2.7

  ً10أكل ي %     10-40        %  41-70    %  71-100% 

 
 (خلال اهخيس شٌّاح الأخٖرث)ٌشتج اهيضبرٖؾ اهخٕ خجبّزح يدث اهـلد تشتة اهلظّر فٕ اهخظيٖى  2.8

  ً10أكل ي %     10-40        %  41-70    %  71-100% 

 
 يـدل اهخأخر اهزيٌٕ فٕ يدث خٌفٖذ اهيضرّؽ تشتة اهلظّر فٕ اهخظيٖى 2.9

  ً10أكل ي %     10-40        %  41-70    %  71-100% 

  ً(فغلا حدد% )100أنذر ي 

 

 

 (ٖينٌم اخخٖبر أنذر يً إجبتج)فٕ رأٖم يً نبً اهيشئّل ؿً كظّر اهخظيٖى  2.10

  ٔالاشخضبر  اهيبهم     نوِٖيب 
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 و وثائق انعطاء  الأسباب انتي تؤثر عهى جىدة انتصميم :انثانث انقسم
 فٕ اهيدرججهلأشتبة اهخبهٖج ّ اهخٕ خؤذر ؿوٓ جّدث ّذبئق اهخظيٖى ّ  ّ درجج اهّجّد اهشوتٕ اهخبذٖرضدث  حدد   3.1

 يتًٖ ُّ يبم 5 اهٓ 1 يً يشخّٖبح خيس اهٓ كشيح هلاشتبة ّ درجج اهّجّد اهشوتٕ اهخبذٖرضدث  تبً اهـوى يؾ ,اهجدّل

 : اهجدّل فٕ
 

 

 
وثائق و  انتصميم جىدة انعىامم انتي تؤثر عهى

  انعطاء

 شدة امجأثير امسنبي
 

 درجت اموجود 
 في اموشاريع امجي جه جيفيذها

 وى قبل
 فقط( اموامك و الاسجشاري) 

1 2 3 4 5 1 2 3 4 5 
ؤذر

ر ي
 غٖ

ٖوج
ج كو

رج
 تد

ؤذر
 ي

 يب
جج

در
ر ه

يؤذ
 

ؤذر
ي

 

ٖرث
 نت

جج
در

ر ت
يؤذ

 

ػولبً
د ي

جّ
 يّ

غٖر
 

دراً
ٌب

 

ٖبٌبً
أح

 

بهتبً
غ

 

ئيبً
دا

 

 (Designer Related Factors)  عىامم متعهقت بانمصمم

 (Design process)  عمهيت انتصميم

 5 4 3 2 1 5 4 3 2 1 كوج أّ ؿدى اشخخداى اهخلٌٖبح اهحدٖذج فٕ اهخظيٖى  .1

اهٌشخ ّ اهخـدٖل يً يضرّؿبح شبتلج يضبتِج هخلوٖل اهّكح ّ   .2
 اهخنوفج

1 2 3 4 5 1 2 3 4 5 

 5 4 3 2 1 5 4 3 2 1 ظـّتج ّ خـلٖداح اهيضرّؽ  .3

اهخـوٖيبح اهلبٌٌّٖج ّاهخضرٖـٖج اهيخزاٖدث ّ اهيخػوتبح ّ   .4
 اهيّافلبح

1 2 3 4 5 1 2 3 4 5 

 5 4 3 2 1 5 4 3 2 1 ؿدى خّفر اهيـوّيبح اهلازيج هوخظيٖى يً كتل اهيبهم   .5

ؿدى خّفر اهّكح اهلازى هوزٖبراح اهيّكـٖج ّ جيؾ اهتٖبٌبح   .6
 اهلازيج هوخظيٖى

1 2 3 4 5 1 2 3 4 5 

 5 4 3 2 1 5 4 3 2 1 ّجّد أخػبء ّ خغبرة فٕ اهيـوّيبح اهيلديج يً كتل اهيبهم  .7

 5 4 3 2 1 5 4 3 2 1 كوج خترث ّنفبءث ػبكى اهخظيٖى   .8

خرم تـع اهخفبظٖل اهخظيٖيٖج دًّ خّغٖح هحًٖ اهّظّل   .9
 هيرحوج الإٌضبء

1 2 3 4 5 1 2 3 4 5 

 5 4 3 2 1 5 4 3 2 1 ؿدى خّفر اهّكح اهلازى هيراجـج اهخظيٖى  .10

 5 4 3 2 1 5 4 3 2 1 اهيراجـج اهغٖر اهنبفٖج هوخظيٖى يً كتل الأػراف ذاح اهـلاكج  .11
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وثائق و  انتصميم جىدة انعىامم انتي تؤثر عهى

  انعطاء

 شدة امجأثير امسنبي
 

 درجت اموجود 
 في اموشاريع امجي جه جيفيذها

 وى قبل
 فقط( اموامك و الاسجشاري) 

1 2 3 4 5 1 2 3 4 5 

ؤذر
ر ي

 غٖ
ٖوج

ج كو
رج

 تد
ؤذر

 ي
 يب

جج
هدر

ذر 
يؤ

 

ؤذر
ي

 

ٖرث
 نت

جج
تدر

ذر 
يؤ

 

ػولبً
د ي

جّ
 يّ

غٖر
 

دراً
ٌب

 

ٖبٌبً
أح

 

بهتبً
غ

 

ئيبً
دا

 

 5 4 3 2 1 5 4 3 2 1 ؿدى خّفر اهـدد اهنبفٕ هويراجـًٖ يً كتل اهيبهم  .12

 5 4 3 2 1 5 4 3 2 1 زٖبدث أؿتبء اهيظيى خلال فخرث اهخظيٖى   .13

اهخغٖٖر فٕ يخػوتبح اهيضرّؽ يً كتل الأػراف ذاح اهـلاكج   .14
 فٕ اهيراحل الأخٖرث هوخظيٖى

1 2 3 4 5 1 2 3 4 5 

 5 4 3 2 1 5 4 3 2 1 كوج خترث اهيظيى فٕ يضبرٖؾ يضبتِج  .15

) ؿدى خّفر اهـدد اهنبفٕ يً اهيشخخديًٖ فٕ نل خخظط   .16
 ( اهخ... يـيبرٔ، إٌضبئٕ 

1 2 3 4 5 1 2 3 4 5 

 5 4 3 2 1 5 4 3 2 1 شّء أّ تػء ٌؼبى اهدفـبح يلبتل اهخديبح اهخظيٖيٖج   .17

ؿدى يـرفج اهيظيى اهنبفٖج تيّاد اهتٌبء اهيخّفرث ّ خلٌٖبح   .18
 اهتٌبء اهيشخخديج فٕ اهيضرّؽ

1 2 3 4 5 1 2 3 4 5 

 (Time and cost of design)  انجذول انزمىي و انتكهفت

اهخلدٖر اهخبػئ أّ غٖق اهّكح اهزيٌٕ هخظيٖى ّ رتػ   .19
 يـوّيبح اهيضرّؽ 

1 2 3 4 5 1 2 3 4 5 

 5 4 3 2 1 5 4 3 2 1 اهيشخّٖبح اهيٌخفغج لأجّر اهخظيٖى  .20

 (Coordination among design team)  انتعاون بيه فريق انتصميم

 5 4 3 2 1 5 4 3 2 1 كوج أّ ؿدى خنبيل اهتٖبٌبح تًٖ يجبلاح اهخظيٖى اهيخخوفج   .21

 5 4 3 2 1 5 4 3 2 1 اهخـبًّ اهغٖر نبفٕ تًٖ يجبلاح اهخظيٖى اهيخخوفج  .22

  ( Selection criteria and bidding philosophy)  معايير اختيار انمصمم

إخخٖبر الاشخضبرٔ أّ اهيظيى تٌبءا ؿوٓ اشخراخٖجٖج اهشـر   .23
 الأكل 

1 2 3 4 5 1 2 3 4 5 

إخخٖبر الاشخضبرٔ أّ اهيظيى تٌبءا ؿوٓ اهشيـج ّ هٖس   .24
 اهنفبءث ّ جّدث اهخظيٖى

1 2 3 4 5 1 2 3 4 5 
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وثائق و  انتصميم جىدة انعىامم انتي تؤثر عهى

  انعطاء

 شدة امجأثير امسنبي
 

 درجت اموجود 
 في اموشاريع امجي جه جيفيذها

 وى قبل
 فقط( اموامك و الاسجشاري) 

1 2 3 4 5 1 2 3 4 5 

ؤذر
ر ي

 غٖ
ٖوج

ج كو
رج

 تد
ؤذر
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ػولبً
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دراً
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ٖبٌبً
أح

 

بهتبً
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ئيبً
دا

 

 (Design Management)  ادارة انتصميم

ؿدى خـًٖٖ فرٖق خظيٖى يً كتل الاشخضبرٔ تخترث ّ أشـبر   .25
 يٌبشتج

1 2 3 4 5 1 2 3 4 5 

 5 4 3 2 1 5 4 3 2 1 ؿدى ّجّد يدٖر ؿبى هفرٖق اهخظيٖى   .26

زٖبدث أفراد ػبكى اهخظيٖى تدلًا يً زٖبدث شبؿبح اهـيل هوخغوة   .27
 ؿوٓ يضنوج اهّكح اهيحدّد 

1 2 3 4 5 1 2 3 4 5 

 5 4 3 2 1 5 4 3 2 1 ؿدى ؿيل دّراح خدرٖتٖج تضنل دّرٔ هخػّٖر ػبكى اهخظيٖى  .28

كوج اهّكح اهيخّفر هلإخظبل اهيشخير ّ اهفـبل تًٖ أػراف   .29
  اهيضرّؽ

1 2 3 4 5 1 2 3 4 5 

 5 4 3 2 1 5 4 3 2 1 اضغبل ػبكى اهخظيٖى فٕ أنذر يً يضرّؽ فٕ ٌفس اهّكح  .30

 5 4 3 2 1 5 4 3 2 1 اهخخػٖػ اهشٖئ هلأؿيبل   .31

 (Client Related Factors)  عىامم متعهقت بانمانل

 5 4 3 2 1 5 4 3 2 1 اهيخػوتبح ّ اهخغٖٖراح اهيخنرث يً كتل اهيبهم  .32

 5 4 3 2 1 5 4 3 2 1 الإٌخؼبر اهػّٖل هلراراح اهيبهم يً كتل الاشخضبرٔ   .33

اهخغٖٖراح اهخٕ ٖػوتِب اهيبهم فٕ اهوحؼج الأخٖرث أّ كتٖل   .34
 الإٌخِبء يً اهخظيٖى 

1 2 3 4 5 1 2 3 4 5 

ؿدى ّجّد اخظبل تًٖ اهيبهم ّ أؿغبء فرٖق اهخظيٖى تضنل   .35
 ريتبص

1 2 3 4 5 1 2 3 4 5 

ٌؼرث اهيبهوم اهـدائٖج هلأّاير اهخغٖٖرٖج ّ اهيػبهتبح تزٖبدث   .36
 اهخنوفج ّ اهّكح 

1 2 3 4 5 1 2 3 4 5 

يؾ خديبح  أجّر يخٌبشتج ؿوٓ ؿدى دفؾ اهيبهم اظرار  .37
 خظيٖيٖج ؿبهٖج اهجّدث

1 2 3 4 5 1 2 3 4 5 
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وثائق و  انتصميم جىدة انعىامم انتي تؤثر عهى

  انعطاء

 شدة امجأثير امسنبي
 

 درجت اموجود 
 في اموشاريع امجي جه جيفيذها

 وى قبل
 فقط( اموامك و الاسجشاري) 
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ؤذر
ر ي

 غٖ
ٖوج

ج كو
رج

 تد
ؤذر

 ي
 يب

جج
هدر

ذر 
يؤ

 

ؤذر
ي

 

ٖرث
 نت

جج
تدر

ذر 
يؤ

 

ػولبً
د ي

جّ
 يّ

غٖر
 

دراً
ٌب

 

ٖبٌبً
أح

 

بهتبً
غ

 

ئيبً
دا

 

 (Tendering Procedures)  عىامم متعهقت بإجراءاث انعطاء

زٖبدث ؿدد اهيلاحؼبح هويخلديًٖ هوـػبء ّ ؿدى خّفر اهّكح   .38
 اهنبفٕ هوخـدٖلاح

1 2 3 4 5 1 2 3 4 5 

خردد اهيخلديًٖ هوـػبء هشؤال الأشئوج اهخٕ كد خنضف اهخفّق   .39
 اهخٌبفشٕ

1 2 3 4 5 1 2 3 4 5 

 5 4 3 2 1 5 4 3 2 1 غٖق اهّكح اهيـػٓ هخلدٖر اهـػبء  .40
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 الإجراءاث انعلاجيت :انرابع انقسم
اهجدّل اهيّغح أدٌبٍ ٖحخّٔ تـع اهػرق اهـلاجٖج هوخلوٖل يً الأخػبء اهخظيٖيٖج فٕ ّذبئق اهخظيٖى، اهرجبء  4.1

 ختـبً هوريّز اهيّغحجخحدٖد أُيٖج ّ ٌشتج اشخخداى ُذٍ اهػرق 

 الإجراءاث انعلاجيت 

 ٌشتج الإشخخداى الأُيٖج

يِى
ٖر 

 غ
وٖوج

ج ك
رج

 تد
يِى

 

 يب
جج

هدر
ِى 

 ي
يِى

 

جداً
ِى 

 ي
ػولبً

 ي
دراً

 ٌب
ٖبٌب

بهتب أح
 غ

ئيبً
 دا

اهـيل شّٖجً ّ اهخـبًّ اهجٖد يً جيٖؾ أػراف اهيضرّؽ فٕ  .1
 خحدٖد رؤٖج ّ أُداف اهيضرّؽ 

          

ّ اهخٌشٖق اهدائى أذٌبء ؿيوٖبح اخخبذ   الاخظبل تًٖ جيٖؾ الأػراف .2
 اهلراراح يً تداٖج اهيضرّؽ هٌِبٖخَ 

          

اخخٖبر الاشخضبرٔ ؿوٓ أشبس اهلٖيج ّ اهنفبءث ّ هٖس ؿوٓ أشبس  .3
 أكل الأشـبر فلػ

          

           خحدٖد ّ خحوٖل نل ؼرّف ّأخػبر اهيضرّؽ تضنل جٖد  .4

           اضرام ّ إػلاؽ اهيبهم فٕ ؿيوٖج اهخظيٖى تضنل دائى ّ يشخير .5

           اضرام ّ إػلاؽ يلبّل ذّ خترث فٕ ؿيوٖج اهخظيٖى  .6

           خّفٖر اهّكح ّ اهيبل اهنبفٕ هوخخػٖػ ّ خظيٖى اهيضرّؽ .7

خّفٖر اهدّراح اهخبظج هيّؼفٕ اهيؤششج يً جيٖؾ اهخخظظبح  .8
 لإنخشبة اهخترث 

          

هغيبً تلبء اهيّؼفًٖ تأؿوٓ اهخحفٖز اهيشخير فٕ اهيؤششج  .9
 درجبح اهنفبءث ّ اهيؤُلاح

          

اهفِى اهجٖد يً كتل اهيشبُيًٖ هودّر اهفـبل لاشخخداى اهخلٌٖبح  .10
 اهحدٖذج فٕ اهيضبرٖؾ

          

           ّغؾ اهخرخٖتبح اهخـبكدٖج فٕ ؼل ٌّاٖب حشٌج ّ اخظبلاح جٖدث .11

 :يلاحؼبح

 

 

 

 

 

 ذؼاوَك نك َمذس ,جضَلا شكشا
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ANNEX (C): Questionnaire Validity 
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Table (1): Person Correlation Coefficients between the items and their related section 

S/N 
Factors Affecting the Quality of Design  and 

Contractual Documents 

Severity 

Occurrence 

in the  

projects  
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er
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p
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Designer Related Factors 

Design process 

1.  Inadequate/ineffective use of new technology 0.512 0.021 0.546 0.013 

2.  Copying and modifying from previous work to 

minimize time and cost 0.587 0.007 0.547 0.013 

3.  Increase in the overall complexity of projects 0.627 0.003 0.828 0.000 

4.  Increased statutory regulations, approvals and 

requirements 0.577 0.008 0.705 0.001 

5.  Insufficient and missing input information from the 

client  0.445 0.050 0.672 0.001 

6.  Lack of time available for checking and correlating 

all the information on all design documents 0.493 0.027 0.735 0.000 

7.  Erroneous and Conflicting information from the 

client 0.468 0.037 0.632 0.003 

8.  Lack of qualified consultant's staff  0.720 0.000 0.490 0.028 

9.  Leaving design issues to be sorted out in the 

construction process 0.551 0.012 0.782 0.000 

10.  Lack of time for design reviews 0.579 0.007 0.702 0.001 

11.  Insufficient design reviews with relevant parties 0.588 0.006 0.776 0.000 

12.  Lack of owner reviewers for each project 0.556 0.011 0.621 0.003 

13.  Increase of current workload of the designer 0.621 0.003 0.578 0.008 

14.  Change in project requirements by stakeholders at 

later stages 0.592 0.006 0.673 0.001 

15.  Lack of experience on similar projects 0.756 0.000 0.539 0.014 

16.  Number of staff in each specialization (architect, 

structural… etc.) 0.623 0.003 0.708 0.000 

17.  Slow of payments’ system for design services 0.447 0.048 0.657 0.002 

18.  Designer’s unfamiliarity with construction materials 

and techniques that will be used in the project 0.554 0.011 0.492 0.027 

Time and cost of design  

19.  Tight design schedule or Inaccurate time estimates 0.688 0.001 0.899 0.000 

20.  Reduced design fees levels 0.780 0.000 0.922 0.000 

Coordination among design team 
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21.  Lack of data integration across design disciplines 0.841 0.000 0.929 0.000 

22.  Inadequate design coordination between design 

disciplines 0.626 0.003 0.929 0.000 

Selection criteria and bidding philosophy  

23.  Selection of designers on the basis of lowest price 

selection strategy (Lowest bid approach) 0.776 0.000 0.758 0.000 

24.  Selection of designers on the basis of reputation 

instead efficiency  0.774 0.000 0.849 0.000 

Design Management 

25.  Absence of high cost experienced design team to 

projects 0.586 0.007 0.762 0.000 

26.  Absence of an experienced overall design manager 0.492 0.027 0.722 0.000 

27.  Increase design staff members, rather than increasing 

the number of hours of work to overcome the 

problem of limited time 0.705 0.001 0.445 0.049 

28.  Lack of funds for stuff job training 0.768 0.000 0.687 0.001 

29.  Lack of time available for continuous and effective 

communication between parties 0.630 0.003 0.639 0.002 

30.  Allocation of staff to more than one project in the 

same time 0.580 0.007 0.586 0.007 

31.  Poor planning of workload 0.668 0.001 0.553 0.011 

Client Related Factors 

32.  Unstable client’s requirements 0.733 0.000 0.828 0.000 

33.  Long waiting for client decision 0.578 0.008 0.844 0.000 

34.  Last minute changes by the client 0.770 0.000 0.885 0.000 

35.  Inadequate client’s communication/relationship with 

design team members 0.742 0.000 0.886 0.000 

36.  Defensive approach to variations and claims for 

additional costs or time  0.692 0.001 0.771 0.000 

37.  Unwillingness of clients to pay fees commensurate 

with the design of high-quality services 0.760 0.000 0.800 0.000 

Tendering Procedures 

38.  Multiple “notices to tenderers” and question/answer steps and 

short time for amendment 0.749 0.000 0.706 0.000 
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39.  Reluctance by tenderers to ask questions that might 

reveal competitive edge 0.912 0.000 0.706 0.000 

40.  Tight tender times 0.642 0.002 0.653 0.002 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



www.manaraa.com

118 

 

Table (2): Person Correlation Coefficients between the items and their related section 

(For remedial methods) 

S/N Remedial Methods 

Severity 

Occurrence 
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1 Working cooperatively together, sharing the same 

vision and objectives for the project. 0.502 0.024 0.778 0.000 

2 Communication between all parties in decision 

making processes, from project inception to 

completion  0.776 0.000 0.839 0.000 

3 Select all service providers on the basis of value and 

competency not on the basis of lowest price alone 0.582 0.007 0.578 0.008 

4 Identifying and analysis of all risks and uncertainty 

inherent in the project and its circumstances 0.690 0.001 0.769 0.000 

5 Continuing client involvement in the design 

management  0.642 0.002 0.645 0.002 

6 Continuing involvement of contractor with 

experience in the design process  0.721 0.000 0.728 0.000 

7 Spend sufficient time and money in project planning 

and design 0.577 0.008 0.604 0.005 

8 Training design and documentation personnel 

available across all disciplines to gain experience 

and competition 0.755 0.000 0.862 0.000 

9 Continuing professional development for ensuring 

that staff maintain up-to-date qualifications and 

competency standards 0.890 0.000 0.862 0.000 

10 Understand and encourage the role of technology in 

the delivery of projects by all stakeholders 0.703 0.001 0.876 0.000 

11 Framing the contracting arrangement around 

goodwill and fair dealing in an open communication 

environment. 0.722 0.000 0.827 0.000 
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Table (3): Structure Validity of the Questionnaire 

 

Main Factors 
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 Design process 0.884 0.000 0.941 0.000 

2 Time and cost of design 0.673 0.001 0.884 0.000 

3 Coordination among design team 0.744 0.000 0.763 0.000 

4 Selection criteria and bidding 

philosophy 

0.559 0.010 0.452 0.044 

5 Design Management 0.757 0.000 0.823 0.000 

6 Client Related Factors 0.756 0.000 0.930 0.000 

7 Tendering Procedures 0.785 0.000 0.458 0.042 

  Importance Relative Use 

8 Remedial Methods 0.601 0.005 0.547 0.013 

 


