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ABSTRACT 

Construction industry is considered an important sector for the development in Gaza Strip.  

Payment process is an important element of the construction industry. Payment delay to 

contractors is a common cause of disputes in Gaza Strip construction industry. 

The aim of research is to identify the causes and the effects of payment delay, to determine 

the effective solutions that mitigate effects and risks of payment delay in Gaza Strip 

construction industry and to formulate a model to measure the risk of payment delays. 

The objectives of the study were achieved through three approaches, the first one was a 

literature review about three main parts; causes of payment delay, effects of payment delay 

and effective solutions that mitigate effects of payment delay. The second one was a valid 

questionnaire that was obtained from Gaza Strip contractors, owners and consultants 

opinions, (140) questionnaires were distributed to contractors, owners and consultants. 113 

(80.71%) questionnaires were received. The last one by developing Support Vector Machine 

(SVM) model to measure the risk of payment delays.  

SPSS  analysis was used to analyze the data  collected. The factors that contribute to causes 

of payment delay in construction projects were divided to three groups. Results have shown 

that "contractor related factors" was the most important group. The factor "Failure to follow 

the certain procedures in claims" was in the first position at this group. 

The  effect and risk of payment delay on construction projects were divided to  four  groups. 

Results have shown that "Effects on contractor" was the most important group. The factor 

"Late payment of salaries" was in the first position at this group. 

The top three effective solutions to mitigate effects and risks of payment delay in Gaza Strip 

according to this study were; contractors should submit timely accurate invoices with 

complete documents, contractors should chase payment due relentlessly and defined time 

frame for payment. 

Developing  support vector machine model SVM model passed through several steps started 

with choosing the nine ranked payment delay effects on contractors as input factors from the 

questionnaire results, and one output factor; total payment delay risk in $US. A hypothetical 

case study and structured interview with (31) contractors was used to build the model. The 

Neurosolution (5.07) program was selected to build the SVM model, the accuracy 

performance of the adopted model recorded (93.47%); where the model performed well.  

This study recommended the contractors to have enough cash before beginning projects and 

to submit timely accurate invoices  with complete documents. The owners are recommended 

to work within stipulated budget putting in bank account before starting the project 

execution and to pay progress payment to the contractors on time and to introduce payment 

bonds to contractors. 
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 يهخض انثحث

رؼزجش صٕبػخ الإٔشبءاد أؽذ أُ٘ لطبػبد اٌز١ّٕخ فٟ لطبع غضح, ٚرؼزجش اٌذفؼبد اٌّب١ٌخ اٌخبصخ ثبٌّشبس٠غ الإٔشبئ١خ فٟ 

ِٛاػ١ذ٘ب اٌّزفك ػ١ٍٙب, ػٕصشا ِّٙب ٌىٟ ٠غزّش ٘زا اٌمطبع ثذْٚ ِؼٛلبد, وّب أْ رأخ١ش صشف اٌذفؼبد اٌّب١ٌخ ػٓ 

 ث١ٓ أغشاف اٌّشبس٠غ الإٔشبئ١خ فٟ لطبع غضح. ِٛاػ١ذ٘ب اٌّؾذدح ٠ؤدٞ إٌٝ رؼ١ّك اٌخلافبد 

 -2اٌّب١ٌخ فٟ اٌّشبس٠غ الإٔشبئ١خ,  دساعخ الأعجبة اٌزٟ رؤدٞ إٌٝ رأخ١ش اٌذفؼبد -1: ٟ٘ٙزا اٌجؾش خ ٌاٌشئ١غ١ ٘ذافالأ

رؾذ٠ذ اٌطشق اٌفؼبٌخ اٌزٟ رؼًّ ػٍٝ رخف١ف ا٢صبس إٌبرغخ ػٓ  -3زشرجخ ػٍٝ رأخ١ش اٌذفؼبد اٌّب١ٌخ، دساعخ ا٢صبس اٌّ

 .اٌّب١ٌخ فٟ اٌّشبس٠غ الإٔشبئ١خ رط٠ٛش ّٔٛرط ٠م١ظ اٌعشس إٌبرظ ػٓ رأخ١ش اٌذفؼبد -4رأخ١ش اٌذفؼبد اٌّب١ٌخ, 

جبة رأخ١ش اٌذساعبد اٌغبثمخ اٌزٟ رطشلذ إٌٝ أعِٓ خلاي  ٝ: الأٌٚثضلاصخ غشق ٚلذ رُ اٌٛصٛي إٌٝ أ٘ذاف اٌذساعخ 

اٌذفؼبد اٌّب١ٌخ, ٚا٢صبس اٌّزشرجخ ػٍٝ رأخ١ش اٌذفؼبد اٌّب١ٌخ, ٚاٌؾٍٛي اٌّمزشؽخ ٌزخف١ف ا٢صبس اٌّزشرجخ ػٍٝ رأخ١ش 

, ٚلذ ػٍٝ اٌّمب١ٌٚٓ ٚاٌّلان ٚالاعزشبس١٠ٓ بٔغخخ ِٕٙ (140)رٛص٠غ  ٚخ صبٌؾخ اعزجبٔرص١ُّ اٌذفؼبد. ٚاٌضب١ٔخ ِٓ خلاي 

ِٓ خلاي رط٠ٛش وبٔذ اٌضبٌضخ  اٌطش٠مخ . ٚ%(80.71ِٓ ِغّٛع الاعزج١بٔبد اٌّٛصػخ ثٕغجخ )فمػ  ( اعزجبٔخ113)رُ عّغ 

 ١ٌم١ظ اٌعشس إٌبرظ ػٓ رأخ١ش اٌذفؼبد اٌّب١ٌخ.     SVMّٔٛرط 

الأعجبة اٌزٟ رؤدٞ إٌٝ رأخ١ش اٌذفؼبد اٌّب١ٌخ  أْ ؽ١ش. SPSS الإؽصبئٟثبعزخذاَ ثشٔبِظ اٌزؾ١ًٍ  الاعزج١بٔبدرُ رؾ١ًٍ 

لغّذ إٌٝ صلاس ِغّٛػبد، ٚلذ أظٙشد إٌزبئظ أْ ِغّٛػخ "اٌؼٛاًِ اٌزٟ رؼٛد إٌٝ اٌّمبٚي"  اٌّشبس٠غ الإٔشبئ١خفٟ 

ػذَ إرجبع خطٛاد ع١ٍّخ فٟ إػذاد شرجخ الأٌٚٝ ث١ٓ اٌضلاصخ ِغّٛػبد, وّب ث١ٕذ إٌزبئظ أْ اٌؼبًِ "وبٔذ فٟ اٌّ

 .ب١ٌخ" وبْ فٟ صذاسح ٘زٖ اٌّغّٛػخاٌّطبٌجبد اٌّ

اٌّزشرجخ ػٍٝ رأخ١ش اٌذفؼبد اٌّب١ٌخ لغّذ إٌٝ أسثغ ِغّٛػبد. ٚإٌزبئظ أظٙشد أْ ِغّٛػخ  ٚالأظشاسوّب أْ ا٢صبس 

اٌزأخش فٟ دفغ وّب ث١ٕذ إٌزبئظ أْ اٌؼبًِ " ػٍٝ اٌّمبٚي" وبٔذ فٟ اٌّشرجخ الأٌٚٝ ث١ٓ اٌّغّٛػبد الأسثغ. اٌعشس"

 .فٟ صذاسح ٘زٖ اٌّغّٛػخ سٚارت اٌؼب١ٍِٓ" وبْ

أٗ ػٍٝ اٌّمبٚي رمذ٠ُ ٚلذ رج١ٓ ِٓ إٌزبئظ أْ أُ٘ صلاصخ ؽٍٛي ِمزشؽخ ٌزخف١ف ا٢صبس اٌّزشرجخ ػٍٝ رأخ١ش اٌذفؼبد ٟ٘: 

ِغزخٍص ِبٌٟ دل١ك فٟ اٌٛلذ إٌّبعت ِغ وبًِ اٌٛصبئك اٌلاصِخ، ٚوزٌه ػ١ٍٗ ِزبثؼخ اٌذفؼخ اٌّب١ٌخ ثغذ٠خ ٚ ثذْٚ 

 غ اٌّبٌٟ.٠زُ رؾذ٠ذ عذٚي صِٕٟ ٌٍذف أْرمص١ش، ٠ٚغت 

ِٓ ِغّٛػخ الأظشاس اٌّزشرجخ ػٍٝ ِٓ خلاي ػذح خطٛاد ثذأد ثبخز١بس أُ٘ رغؼخ ػٛاًِ  SVMرُ رط٠ٛش ّٔٛرط 

، ؽ١ش رُ اعزخذاِٙب وج١بٔبد ِذخٍخ إٌٝ اٌّٛدي، ٚرُ اعزخذاَ إعّبٌٟ اٌذفؼبد بٔخاٌّمبٚي ٚإٌبرغخ ِٓ رؾ١ًٍ الاعزج

ٚاٌّخشعبد أٚصاْ ٚل١ُ لجً اعزخذاِٙب فٟ  اٌّذخلاد٘زٖ  ٚلإػطبء، ياٌّزأخشح ثبٌذٚلاس الأِش٠ىٟ وّخشعبد ِٓ اٌّٛد

ِمبثٍخ ِغ ِغّٛػخ ِٓ اٌّمب١ٌٚٓ. ٚلذ  (31)ِٓ خلاي ؽبٌخ دساعخ افزشاظ١خ، ٚرُ أغبص رٌه  رُ ػًّ ػ١ٍّخ ثٕبء اٌّٛدي

%(، ٚ٘زا ٠ذي 93.47ٚوبٔذ دلخ أداء اٌّٛدي )ٌؼ١ٍّخ ثٕبء اٌّٛدي. ( 5.07شٓ إصذاس )رُ اعزخذاَ ثشٔبِظ ١ٔشٚع١ٌٛٛ

 . ِّزبصػٍٝ أْ أداء اٌّٛدي 

زمذ٠ُ ِغزخٍص ث ٚأٚصزُٙ الإٔشبئ١خ،سأط ِبي وبفٟ لجً اٌجذء ثزٕف١ز اٌّشبس٠غ  أٚصذ اٌذساعخ اٌّمب١ٌٚٓ ثبِزلانوّب 

 سصذ ل١ّخوّب أٚصذ اٌذساعخ اٌّلان ألا ٠جبششٚا اٌزٕف١ز إلا ثؼذ . ِبٌٟ دل١ك فٟ اٌٛلذ إٌّبعت ِغ وبًِ اٌٛصبئك اٌلاصِخ

٠ٛظؼ آ١ٌخ  اٌذفؼبد اٌّب١ٌخ ٌٍّمب١ٌٚٓ  أٚصزُٙ أْ ٠مذِٛا عذٚي صِٕٟٚاٌّششٚع فٟ ؽغبة ثٕىٟ ِخصص، وّب  رىٍفخ

 فٟ اٌٛلذ اٌّؾذد ٚأْ ٠مذِٛا ظّبٔبد خبصخ ثبٌذفؼبد اٌّب١ٌخ ٌٍّمب١ٌٚٓ لجً اٌزٕف١ز.
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1.1 Introduction 

Causes and effects of payment delay in Gaza Strip considered as important topics that plague 

stakeholders in construction projects, this problem actually need to study in depth, to 

overcome these effects and to mitigate it in order to continue the process of construction 

execution in the Gaza Strip without hindrance. 

Payment delay is defined as failure of a paymaster to pay within the period of honoring of 

certificates as provided in the contract (Harris and McCaffer, 2003). The parties involved in 

the process of payment claim such as client, contractor, superintending officer, architect, 

quantity surveyor, banker and other construction players may cause a payment to be delayed.  

The construction industry plays an important role in any country‟s development process; it 

establishes buildings and infrastructure works required for social economic development 

which contribute to the overall economic growth. The success of economic development will 

further lead to an increase in disposal incomes, generating demand for additional construction 

activities. The industry also provides works for many ranging from professionals such as 

architects, engineers and surveyors to main contractors, subcontractors, suppliers and 

ultimately manual laborers who are employed by these contractors (Tony, 2006). 

Lay (2010) stated that main construction industry players are extending from owners, 

developers, government, bankers, insurers, planners, consultants, main contractors, sub-

contractors, suppliers, equipment, plant and machinery supplier … etc. These stakeholders are 

involved in the payment process.  

Construction delay can be observed by several indication factors. One significant factor is 

owners‟ performance in making payment to contractors. The extra time required for payments 

is a clear evidence that company is in financial difficulties (Ayudhya, 2012). 

Construction project risks can be classified as either objective or subjective. Risks that are 

analyzed by the actual observation or calculation of their occurrence and impact on a project 

are often described as objective risks. Objective  risks are quantitative in nature, they involve 

experimental evidence, long term experience, or complicated analytical calculations that 

describe actual risks. Risks that are assessed based on beliefs recorded risk data are often 

referred to as subjective risks. Analyses of subjective risks are often qualitative and based on 

http://www.palgrave-journals.com/rlp/journal/v8/n3/full/rlp200911a.html#bib16
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the analyst‟s knowledge and experience of the risks and the process by which the analyst 

selects and organizes such knowledge and experiences. The majority of construction contract 

risks are subjective; there are often insufficient historical data to enable their objective 

analysis, so payment delay can be considered as subjective (Adams, 2008). 

 According to Abu Shaban, (2008) the most  consultants  and  contractors  stated  that  the  

projects suffered by the payment delay problems from  the  owner.  In  the  Gaza  Strip, 

payment delay  from  owner  to  contractor  lead  to  delay  of  contractors' performance  and  

cause time  performance problem.  This may  also  lead  to  disputes between owner and 

contractor. All of that will affect the overall performance of project which has been executed. 

 

1.2 Problem statement 

Payment has been said to be the important feeder of the construction industry. One of the 

important problems in the Gaza Strip construction industry is payment delay. It leads to delay 

in project completion, and difficulties to the contractor who spend a large daily money to 

cover the construction project process. This push many of researchers to study this 

phenomena when they study the causes of delay in construction, and the methods to reduce 

the delay. Payment delay occur in many of construction projects and the magnitude of 

payment delay considerably from project to project. So it is essential to study the impact of 

the payment delay and how to minimize the payment delay in construction, and also how to 

compensate the contractors for such delay.  
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1.3  Aim of the study 

The aim of research is to improve the contractors ability to overcome the bad impact of 

payment delay. 

 

1.4  Objectives of the study  

1. To identify the factors that cause the payment delay in construction projects . 

2. To identify the effects of the payment delay on construction projects. 

3. To investigate how to mitigate the payment delay effect and risk in construction 

projects. 

4. To formulate a model to measure the risk of payment delay.  

 

1.5  Scope of the study  

The scope of the study will cover the construction industry in Gaza Strip. This study is needed 

to evaluate the level of understanding and applying the delay concepts in planning, design and 

field operation. A questionnaire was distributed to the management team including project 

managers, supervisors, site engineers and others.  The survey targeted the companies which 

work at building field, also it targeted private and  public sectors.  

 

1.6 Significance of research  

The purpose of this research is to fulfill several of reasons which considered important to refer to 

the parties that were involved in construction. These significant involve: 

First, to study the factors that cause payment delay in construction projects and produce the 

statistical result. The result of the study is the guideline to the parties that involve, so it will avoid 

any source that will happen in their projects. 
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Second, to study the effect of the payment delay in construction projects, the result of the study 

will gives a good information to the involved parties to prepare fulltime work and responsibilities 

to ensure every activities will be done according to the plan.  

Third, to suggest several factors that can avoid the payment delay effects in construction projects. 

The factors can be studied for the parties that involved in construction to reduce the risk of 

payment delay in construction projects. 

Forth, to formulate a model to measure the risk of payment delay in the construction projects.  The 

model enhances the parties whom involved in construction to avoid  the risk of payment delay in 

construction projects. 

 

1.7  Justification 

 There are contractors who have to do loans with bank because of payment delay.  Payment delay 

gives bad impacts to contractors, especially contractors with small capital. Not only that, it also 

creates  a negative chain effect within the players in the construction industries such as to 

suppliers, subcontractors and end users as well. This study is important to help contractors when 

they face the payment delay problem (Nazir, 2006). 

 

1.8   Research methodology 

The methodology will explain how the objectives of this study can be achieved. The 

objectives are to study the effects of the payment delay in construction projects and to identify 

how we can mitigate the effects and risks of payment delay in construction. This study was 

carried out based on literature review and questionnaire survey. Then data collection from the 

questionnaire survey was analyzed using the statistical methods, and their results were 

presented. A model to measure the risk of payment delay was formulated and tested. 

Conclusion and recommendation were drawn up. 
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1.9 Summary of chapters 

This dissertation is divided into six (6) chapters which discussed the effect of payment delay 

on construction projects in Gaza Strip. 

Chapter One (1) discuss on the introduction, background, problem statement,  aim of the study, 

objectives of the study, scope of the study, significance of research, justification and  research 

methodology. 

Chapter Two (2) discuss about the literature review. 

Chapter Three (3) explains the methodology used in this study. The methodology used was 

considered based on the needs of the researcher to achieve the earlier mentioned objective. 

Chapter Four (4) describes and discuss the analysis of the data collected previously. The results of 

the analysis. 

Chapter Five (5) discuss the modeling process, how to formulate the support vector machine 

model (SVM) model to measure the risk of payment. 

Chapter Six (6) concludes the results from Chapters 4 &5. What had been determined here is then 

used to make certain recommendations to avoid the risk and effects of payment delay in Gaza 

Strip construction. 
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2.1 introduction  

Before going through causes, effects and methods to mitigate payment delay risks, its 

necessary to understand payment process in construction industry. Payment is a  sum of 

money paid to someone. In construction industry, payment is the sum of money paid to 

contractors after their works.  Payment delay is the delay on paying these money by owners to 

contractors on time, this leads to risks that affect the project itself and all stakeholders. The 

literature review concentrates on causes, effects of payment delay, also it talks about methods 

to avoid payment delay effects and payment delay on construction in Gaza Strip in general.    

2.2 Construction payments   

Payment has been said to be the life-blood of the construction industry. Yet the industry 

knows payment default, specifically payment delay, remain a major problem (Ali, 2006). 

 Contract period refers to the duration for completing the construction project. When the 

contract period is delayed, it means the contract cannot be completed within the stipulated 

time. Payment delay will lead to: time overrun; delay in completion; termination of contract 

(Amoako, 2011).  

One contributing reason for payment delays was the contractor‟s, tracking and his accounting 

system and the manual entry of data into this. The subcontractor would issue reminders for 

any outstanding payments. The Payment condition patterns are seen to differ between the 

public sector and the private sector, the payments in time  are  said to be a key element of a 

contractor‟s  profitability performance, the impact on specialist contractors of payment delay, 

contractors were dissatisfied with the time lag to receiving payment, contractor non-payment 

as a cause of disputes escalating (Carmichael and Balatbat, 2010). 

Danuri  et al. (2006), focused on contractual payments from the employer (government or 

private) to the contractors. The main factors for late and non-payment in the construction 

industry identified from the study include: delay in certification, paymaster's poor financial 

management, local culture/attitude, paymaster's failure to implement good governance in 

business, underpayment of certified amounts by the paymaster and the use of „pay when paid‟ 

clauses in contracts. The research findings show that late and non-payment can create cash 

flow problems, stress and financial hardship on the contractors and that some reactions to late 

and non-payment adopted by the contractors may have adverse effects on their own 
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businesses. Amongst the most appropriate solutions to overcome the problem of late and non-

payment faced by local contractors include: a right to regular periodic payment, a right to a 

defined timeframe for payment and a right to a speedy dispute resolution mechanism. 

Under the normal conditions of construction contracts, the owner is obliged to pay the 

contractor in monthly installments. The amount of each installment is based on the value of 

construction work actually produced in the previous month and forecasts are needed in 

advance of the likely value of these payments. A database is available of previously 

completed contracts and payments made, by the owners, to the contractors involved 

(Skitmore, 1998).  

 As stated by Kennedy (2005), „Payment, not unexpectedly, has always been the main subject 

of disputes.‟ It is anticipated that conflict if unsettled will escalate into disputes which can 

also cause late and non-payment. Several relevant studies have been conducted in the United 

Kingdom which addressed the problems related to payment issues in the construction 

industry. 

2.3   Pay when paid clauses 

“Pay when paid” or also known as “back to back” method of payment is relevant especially in 

the case of nominated sub-contractor when the main contractor has not been paid by the 

employer. In most non-standard construction contracts encountered by researcher, this is also 

invariably  the case. It may be worthwhile to note that in England, this type of provision in 

construction contracts have been rendered unenforceable (Nazir, 2006).  

An additional risk is assumed when the subcontract does not define the timing of such 

payment by the general contractor other than that it will be after the owner has made 

payments. A study conducted by Artidi and Chotibhongs (2005) shows that this condition is 

commonly inserted in subcontracts drawn by general contractors in-house and that it gives no 

guarantee as to when payment is to be made. The general contractor uses these strategies for 

insulating itself from any liability to subcontractors at any time in the event of nonpayment by 

the owner. Standard forms of subcontract stipulate specific periods of time for payments to 

subcontractors arrived at by negotiation, but they are rarely used. As things currently stand, 

main contractors and sub-contractors would be victim, being squeezed in the middle when 

there are late payments. Usually, contractors seek ways out in courts or arbitration process. 
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This will not only take a long period to resolve but will affect the contractors reputation as 

well. He can claim for interest of sometimes if the breach be serious  enough to „shatter the 

confidence‟, he may rescind the contract and attempt to recover  the necessary damages. 

2.4 Payment and payment delay clauses in FIDIC (2006) 

FIDIC means the Fédération Internationale des Ingénieurs Conseils; the international 

federation of consulting engineers. 

2.4.1 Clause 14.7 payments 

The employer shall pay to the contractor: 

a. The first installment of the advance payment within 42 days after issuing the letter of 

acceptance or within 21 days after receiving the documents in accordance with sub-

clause 4.2 [Performance security] and sub-clause 14.2 [Advance payment], whichever is 

later. 

b. The amount certified in each interim payment certificate within 56 days after the engineer 

receives the statement and supporting documents; or, at a time when the bank‟s loan or 

credit (from which part of the payments to the contractor is being made) is suspended, 

the amount shown on any statement submitted by the contractor within 14 days after 

such statement is submitted, any discrepancy being rectified in the next payment to the 

contractor. 

c. The amount certified in the final payment certificate within 56 days after the employer 

receives this payment certificate; or, at a time when the bank‟s loan or credit (from 

which part of the payments to the contractor is being made) is suspended, the 

undisputed amount shown in the final statement within 56 days after the date of 

notification of the suspension in accordance with sub- clause 16.2 [Termination by 

contractor].  

Payment of the amount due in each currency shall be made into the bank account, 

nominated by the contractor, in the payment country (for this currency) specified in the 

contract.  
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2.4.2 Clause 14.8 delayed payment 

If the contractor does not receive payment in accordance with sub-clause 14.7 [Payment], 

the contractor shall be entitled to receive financing charges compounded monthly on the 

amount unpaid during the period of delay. This period shall be deemed to commence on 

the date for payment specified in sub-clause 14.7 [Payment] irrespective (in the case of its 

sub-paragraph (b)) of the date on which any interim payment certificate is issued. Unless 

otherwise stated in the particular conditions, these financing charges shall be calculated at 

the annual rate of three percentage points above the discount rate of the central bank in the 

country of the currency of payment, or if not available, the interbank offered rate, and 

shall be paid in such currency. The contractor shall be entitled to this payment without 

formal notice or certification, and without prejudice to any other right or remedy. 

 

2.5  Types of payment 

 According to Chen, et al., (2005), a regular disbursement of interim payment is a critical 

point for a contractor to keep them alive. Whether it‟s payment delay or not being paid in 

the amounts certified, it all literally means big problems to the contractors as cash flow 

will be effected. Some small construction companies would close business due to payment 

delay. The schemes for reimbursing the contractor for works done under a typical 

construction contract as varied as the types of such contract encountered in practice. In 

Malaysia however, the schemes have  been reduced into the following principal 

categories. 

 

2.5.1 Periodic schedule during contract period 

During contract period, the most common method used is interim payments or the so 

called progress payments. In Standard Forms, the interim or progress payments are 

affected by the issuance of „interim certificates‟. Interim certificate is actually the periodic 

certification for the payment due to contractor. The failure of the certifier to issue the 

relevant „interim‟ certificates in line with the stipulation of the contract can expose his 

employer to a possible claim of breach of contract by the contractor (Singh, 2003). The 
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frequency of periodic payment could be varied from fortnightly to monthly. The actual 

duration is normally the period as agreed in the contract conditions signed. 

 

2.5.2 Phase payment 

The term phase payment is used when the payments are made at specific phases of work. This 

mode of payment is often used in small lump sum contract without quantities where a 

proportion of the total sum is agreed to be paid over a number of phases. These proportions are 

fixed and do not depend upon any re-measurement of work. Nevertheless, the application, this 

mode of payments is also applied in Turnkey, Design & Build as well as contracts involving 

repetitive works (Amoako, 2011).  

 

2.5.3 Advance payment  

This is the sum of money paid to the contractor by the employer well before the work involved 

is executed. This practice is usually done in public work contracts. The main purpose of 

implementing this scheme is to help the contractor to start up and finance the contract without 

resorting to unnecessary external borrowings (Amoako, 2011).  

 

2.5.4 Payment after completion or final payment 

This is the method of payment to contractor triggered by the achievement of the contract 

milestone of practical or substantial completion and/or the so called handing over of the 

works to the employer. Hence, unless such stage is reached and certified by the contract 

administrator, the contractor is not entitled to any payment whatsoever. In using this 

method, the contractor is basically financing the works to a large degree, which costs 

would eventually build into the contract sum. The employer must also be prepared to  

shoulder this burden as well as be in a position to source and effect payment ultimately a 

sizeable lump sum amount upon the taking over of the works (Nazir, 2006). 
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2.5.5 Retention clause 

The contracts are made provision of retention clause; the purpose of this retention money 

is to set-off the defects in the event that the contractor refuses to make good to the defect. 

The retention sum is often (10%) of the certified work. Therefore, the contractor must 

make allowance to this retained money in their cash flow planning (Lay, 2010).  

 

2.6 The relationship between payment delay and delay of construction 

Oppong (2003) research on „„Causes of Construction Delays in Ghana” identify that payment 

delay to contractors for work done rank as number one cause of construction delay in Ghana, 

from the perspective of Clients, Contractors and Consultants. 

Construction works involve huge amounts of money and most of the contractors' found it very 

difficult to bear the construction expenses when the payments are delayed. Payment delay for 

completed work lead to disputes between all project parties, the disputes, if not resolved 

amicably, can lead to arbitration or litigation (Sambasivan and Soon, 2007). 

 The owner has related a group of delay factors; it is mainly due to financing issues and owner 

interference (Odeh and Battaineh, 2002). 

The speed of work depends largely to the efficiency and availability of workers. Most of 

contractors are using sub-contractors to do the construction work and when the payment delay 

to the sub-contractors, the sub-contractors have limited resource to work with and 

subsequently reduce the number of workers or stop work until they get payment from the 

contractors. Although there are abundant of workers in the construction sector, the reluctant 

of the contractors or sub-contractors to hire more workers contribute to shortage of site 

workers and then delay in the project period occurred (Abdullah et al., 2009).  

 

2.7 Payment delay and cash flow relationship  

Amoako (2011) defined the cash flow as  the movement of cash into or out of a business, a 

project, or a financial product. It is usually measured during a specified, finite period of time. 

For a business to be successful, good cash flow is crucial. Cash flow is the primary indicator 
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of a business‟ financial health. It‟s the measure of your ability to pay your overheads such as 

rent, insurance and wages. Ultimately, effective cash flow is a key business skill and will help 

to protect the financial security of your business. Good cash flow forecasting is a balancing 

act, juggling your cash inputs and outputs. One of the reasons why many businesses fail is 

poor cash flow management. 

As stated by Lip (2003) the construction payment blues have domino effects. A payment 

delay by one party may affect the whole supply chain of payment of a construction project. 

For instance, if an employer delays in making payment to the contractor, this in turn will 

result in contractor‟s delay in making payment to the sub-contractor. The further 

consequences of the negative chain effect will create cash flow problems. Lack of access to 

finance, both during pre-construction which disqualifies emerging contractors from meeting 

guarantee and performance bond requirements and during construction, which leads to cash-

flow problems, incomplete work and even liquidation are financial constraints facing 

emerging contractors. 

The payment predicament of the construction industry cannot be singly explained. All parties 

including the owners, consultants, contractors, subcontractors, suppliers and even public 

sector employers have an important role and must act in concert to take ownership of the 

problems and challenges. To this end, the industry as a whole must collaborate and focus on 

their synergies to eliminate as much as possible, poor, inefficient and outdated payment 

practices and smoothen cash flow supplies down the payment supply chain (Lip, 2006). 

The payment delay from owners will affect the cash flow of the contractor and retain age with 

held by the owner will also create cash flow problem to the payment delay problem is 

interrelated with the cash  flow problem. Cash flow in the construction industry is  critical 

because of the relatively long duration of projects. Any deviation due to either project delays 

or cash flow delays can have major impact on the project (Mei Ye and Abdul Rahman, 2010). 

Frimpongs et al.(2003) studied 26 factors that cause cost overruns in construction of ground 

water projects in Ghana. According to the contractors and consultants, monthly payments 

difficulties was the most important cost overruns factor. 
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2.8 Payment delay risk and claims 

 The owner should pay the contractor a risk premium for the risk of payment delays, since the 

money collected as part of the project mobilization fund is never returned to the government 

even if there is no payment delay (Adams, 2008).  

Khosrowshahi (2000)  identified other risk factors that impact on cash flow to include 

payment delay and difficulty in obtaining the right amount of funds at reasonable interest 

rates. 

The contractor‟s payments are withholding throw corrective action from the contractor, if the 

contractor is not served a suitable notice on time either in the certified copy of the running bill 

or through a separate letter, owner is not in a position to levy liquidated damages in spite of 

an express provision in the contract. The other reason for withholding payment is that the 

owner being of poor means for the time being and defaults in making payment. Contractor in 

this case becomes suitable for the claims of interest charges on the payment delay (Iyer et al., 

2008). 

Cross claim, not unexpectedly, has always been the main subject of dispute in relation 

payment in construction industry. Among the identified court cases, the most common 

employer‟s cross claim against the contractor‟s payment claim include: defective works, delay 

in completion i.e. liquidated and ascertained damages. The employer resisted the contractor‟s 

claim on the grounds that the work executed was defective and that other contractors had to 

be engaged for remedial works. Second, the contractor was late in completing the work 

despite the architect having granted to the contractor an extension of time in respect of this 

delay which was caused. The court allowed the employer‟s counterclaim for defective work 

which had been proved in evidence but rejected the employer‟s claim which the extension of 

time had been granted by the architect. The grant of an extension of time exonerated the 

contractor from liability for liquidated damages,  as a landmark court case in relation to 

employer‟s right to cross claim, the Federal Court held that the employer could not refuse to 

pay an interim certificate issued by an architect except for permissible contractual deductions 

expressly provided such as liquidated damages, retention sum and etc. In the absence of the 

exercise of these relieves, the employer is obliged to make payment on the said certificates as 

a manner of law not withstanding that the interim payment certificate issued may include 

defective works (Tony, 2006). 
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Once a payment dispute arises, it is in everyone‟s interest to settle it as quickly as possible. It 

has been suggested that adjudication has become the dispute resolution method of choice for 

which, in time past would have gone to arbitration. Statutory adjudication tries to deal with 

payment problems by rapid adjudication processes that will quickly deal with obvious 

unreasonable failure to pay, while reserving more detailed processes for complex disputes 

(Gow, 2006).  

 

2.9   Payment delay causes 

 National Construction Association of Sri Lanka (2008) classified the payment delay causes 

as: 

1. A lack of capacity from the owner and consultant to manage adequately the project in 

all its stages and this lead to additional work.  

2. Commencing works to suit the needs of politicians haphazardly and later finding it 

difficult to obtain the necessary funds. 

3.  Variation and extra works payment is paid only with the final payment of the 

contract. 

4. The check and balance system, which is at core of the governments to manage their 

departments by limiting the consequences of injustice and incompetence. 

5. Contractors for their part favor more balanced contracts which could help them to 

resist blackmails and to check the spreading of irresponsible incompetence. 

Ayudhya (2012) had classified four main categories which were administration, financial, 

technical and inspection and other common and identified twenty-four causes of payment delay 

factors. The result showed that main contractors faced moderately severe impact from four 

main categories of delaying in payment. All the three groups of respondents generally agreed 

that the top five causes of delay in payment factors arranged in descending order of severity 

were owner financial problems, delay in work approval, major accidents,  inaccurate bill of 

quantities and substandard workmanship.  
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The causes of payment delay according to (Abdul-Rahman et al., 2009)  are the client's poor 

financial and business management,  withhold of payment by client, contractor's invalid 

claim, delay in valuation and certification of interim payment by consultant, inaccuracy of 

valuation for work done, insufficient documentation and information for valuation, 

involvement of too many parties in the process of honoring certificates, heavy work load of 

consultant to do evaluation for work done, contractor's misinterpretation of client's 

requirement of variation order.  

The causes of payment delay for contractors are delay in certification, paymaster's poor 

financial management, local culture, paymaster's failure to implement good governance in 

business, underpayment of certified amounts by the paymaster, the use of "pay when paid"  

clauses in contracts, disagreement on the valuation of work done, paymaster's wrongful 

withholding of payment, short of current year project budget, poor communication among 

parties involved, delay in submitting contractor's payment claim, conflict among parties 

involved, poor understanding of the contract  (Munaaim, et al., 2006). 

There is payment delay for the completed work due to bureaucracy in governments 

departments. Regular monthly payment to contractors for work done removed constraints 

which otherwise may have impeded project progress to cause delay and cost overruns 

(Frimpongs, et al., 2003). 

The study of Mei Ye and Abdul Rahman, (2010) found that respondents have highest ranked 

five significant variables out of a total of forty-one variables which can caused the payment 

delay problems: a) cash flow problems due to deficiencies in client‟s management capacity; 

b) client‟s ineffective utilization of funds; c) scarcity of capital to finance the project; d) 

clients failure to generate income from bank when sales of houses do not hit the targeted 

amount; and e) poor cash flow because of lack of proper process implementation, delay in 

releasing of the retention monies to contractor and delay in the evaluation and certification of 

interim and final payment. 
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2.10   The necessity of the payment in time 

The objectives of atypical construction industry according to National Construction Association 

of Sri Lanka (2008) payment is necessary on time because:  

1. Cash in hand is fuel to run the project without stopping.  

2. The contractor's ability to tender and obtain new work. 

3. It is very important to contractors to acquire a  new technologies, machineries, 

management techniques and developments in the industry around the world. 

4. Foreign contractors are able to make such investments because they receive huge financial 

support from their government with very low interest rates.  

5. The contractor's perform their benevolent activities in their areas such as donating funds 

for charitable projects. 

6.  The development of contractor's enterprises is their aim as well as the country's aim 

which can be achieved if the contractors get their payments in time. 

7. The construction industry is one of the most significant sources of employment to 

engineers, technicians, skilled labor and managers. When the monthly salary not paid on 

the set date the employee as well as his family faces difficulties. 

Assaf and Hejji, (2006) recommended to pay progress payment to the contractor on time 

because it impairs the contractors ability to finance the work.  

Odeyinka  and Kaka  (2005)  showed that while contractors were satisfied with most of the 

contractual factors investigated under both procurement systems, they were dissatisfied with 

two of the factors, namely, time lag between entitlement to receive and actually receiving 

cash payment and percentage of contract sum retained. This dissatisfaction calls for action to 

consider devising alternative means of dealing with retention and payment delay. 
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2.11 The effect of payment delay on construction industry 

Lip (2003) concluded that during the years, with the diminished volume of construction work, 

contractors are reeling under relentless pressure to tender with little or non-existent margins 

or as most aptly called „suicide‟ bids just to sustain the flow of work orders. Payment to 

contactors or lack  of it is a common cause of disputes in the construction industry. 

Timeliness of payments affects many contractors, for whom receiving payment delay from 

their owners is a cause of friction between the two parties.  

Meng (2002) in his works stated that all problems in construction begin when payment is not 

received at the exact amount or date. Disagreements then leads to arguments as relationships 

sour, and the stage become a setting for conflict, blame, finger pointing and lawyers. Project 

exceed initial time and cost estimates and experienced extensive delays. But contractor are the 

one who suffers the most when things like this occur. This is the case especially when design 

and built construction contract are practiced more and more nowadays. 

 Payment delay never bring justice to contractors. Sub-contractors are very much the same, if 

not worse condition, because of payment delay (Artidi and Chotibongs, 2005). 

The effects of payment delay according  to contractors create cash flow problems, create 

stress on contractors creates financial hardship, creates negative chain effect on other parties, 

results in delay in completion of projects, creates negative social impacts, leads to 

abandonment of projects, results in formal dispute resolution (litigation / arbitration), leads to 

bankruptcy or liquidation (Munaaim, et al., 2006).  

Statistics  from  South Africa  (2005)  shows  that from 1995 to 2005, about (5,907) 

construction companies were formally liquidated. The Construction Industry Development 

Board (CIDB) states that much more than (90%) of the emerging black contractors survived 

the first five years. The CIDB further highlights that (1,400) construction companies were 

liquidated over the past three years. Emerging contractors feel that the banks are reluctant to 

deal with them unless exorbitant interest rates and through compulsory business management 

services. Complexity, risks involved in the construction industry have led to enormous 

failures especially in small contractors and those small emerging contractors  harboring  the 

wrong impression that there is quick money to be made are the mostly affected (Ngala, et al., 

2005). 
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Wiguna and Scott (2005) studied the risks affecting construction delays and cost overruns in 

building projects in Surabaya and Indonesia. They identified the most critical factors as: high 

inflation/increased material price; design change by client; defective design; weather 

conditions; payment delay on contracts and defective construction work.  

Amoako (2011) said that Sub-contractors are also affected by payment delay. Subcontractors 

are often paid late by main contractors because of pay-when-paid and pay-if-paid clauses 

included in most contract forms. The consequences of the subcontractors being paid late are 

grave. In such situations, some subcontractors tend to increase their quotations, which in turn 

increases total project cost, an undesirable condition for owners. It should be possible to 

improve subcontractor payment practice if developers pay main contractors on time, and in 

turn main contractors pay their sub-contractors right after completion of sub-contract work. 

Other than that, payment delay will also affect the contractor‟s performance. He can lose his 

workers. He wouldn‟t have sufficient funds for the construction.  

The drive to maximize positive cash flow will continue to lead to disputes about payment. 

The disputes predominantly about payment issues are becoming larger and more complex. 

There are various methods of dispute resolution, which range from the less structured form of 

mediation to the rigid procedures found in court litigation. The prolonged and complicated 

procedures in arbitration is said to be the cause for the need for introducing statutory 

adjudication (Cheng, 2006). 

 

2.12 Remedies for payment delay 

One possible remedy to the payment delay problem by the employer in not paying in time is 

to allow for the contractor to claim for interest. This affords some relief to the contractor but 

this can  be a double-edged sword for the contractor for it effectively allows the employer to 

suspend payment and not commit a breach of contract. Another remedy which contractors can 

resort to is to suspend further performance of his obligations under the contract.  According to 

the understanding of the FIDIC, the contractor may either suspend work or reduce the rate of 

work, and even has the authority to terminate his employment  under the contract after giving 

notice to the owner, with a copy to the engineer. This can be a safe position taken by the 

contractor and is in fact one routinely taken by the contractor when non-payment from the 
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employer ensues. But for late payment, this action might be too harsh and impose  another 

problem at site such as illegal suspension of work by the contractor. There are persuasive 

writings arguing for remains that this is currently not the established law (Nazir, 2006).  

It shall be established that in the event of the owner‟s or developer‟s failure to make a 

progress payment to the contractor within the time stated in the contract, by notifying the 

owner, the contractor may ask the client to effect a progress payment. If the client still fails to 

pay after receipt of the contractor‟s notice, the client may negotiate with the contractor for 

payment on deferred terms. If the client and the contractor come to an agreement, the client 

shall pay delayed interest. But if both of them do not come to an agreement and the contractor 

is unable to continue his work, the contractor may suspend work and the client shall bear the 

liability for breach of contract (Meng, 2002). 

The remedial actions mentioned previously are usually for payment delay during the 

construction process. But what will happen if payment delay occurs after construction period? 

It must be noted that payment delay also occurs at the end on the construction process. In 

practice, clients often take over completed projects before making completion payment to 

contractors (Artidi and Chotibhongs, 2005). 

The possible solutions according to contractors are  the right to regular periodic payment,  the 

right to a defined time frame for payment,  the right to a speedy dispute resolution mechanism 

eg: adjudication, the right to interest due to payment delay, the mandatory creation of a trust  

account  for retention sums, a right to suspend work, the restriction of the right to set-off or 

withhold sums due, the creation of a right to a lien, the prohibition of "pay when paid" clauses 

in contracts (Munaaim, et al., 2006). 

Tony (2006) says that,  perhaps the question which troubles a contractor most now is the 

question of non-payment or payment delay by the employer. The effecting of payment to the 

contractor in return for the performance of the works under the contract is one of the primary 

obligations of the employer. Default of which may result in breach of contract on part of the 

employer and with its attendant consequences. These may be either expressly stipulated in the 

contract itself or implied from the prevailing industry practice, although the tendency is, and 

has been, for express provisions to prevail. Should there be any default in disbursing the 

required sum; the contractor may then resort to his various remedies which include: under the 

express contractual provisions; repudiate the contract and attempt to recover the necessary 
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damages under common law principles. What does the contract provide? It is clear that the 

first place for an injured party to look for a description of his remedy in the event of breach 

must been the terms of his contract. Contractual remedies of payment default in Malaysian 

standard forms of building contract may include as follows: determination of employment; 

interest on the unpaid amount; suspension of the work. 

Contractors and subcontractors indicated that payment bonds, direct payments and the use of 

trust accounts were preferred solutions to the payment problems experienced by industry 

(Ramachandra and Rotimi, 2012). 

There is a necessity for such rights to be conferred statutorily. The right of suspension is an 

important remedy. The contractor has the right to stop work until the payment is made. It can 

be an effective means of securing overdue payment without the need to instigate other formal 

procedure such as arbitration and litigation. It is a „self-help‟ remedy and can sometimes be 

used in parallel with these procedures (Pettigrew, 2005). 

 

2.13 Payment delay in Gaza Strip construction industry 

Making progress payments to contractors on time is critical. Expediting the reviewing and 

approving of design documents, shop drawings, and payments to contractor can reduce any 

delay or cost overruns at the projects in Gaza Strip (Enshassi, et al., 2009). 

Most  consultants  and  contractors  stated  that  the  project was  sometimes  delay  by 

payment delay  from  the  owner.  In  the  Gaza  Strip,  contractors  usually  suffer  from  this 

problem.  Payment delay  from  owner  to  contractor  lead  to  delay  of  contractors' 

performance  and  cause  problem  in  time  performance.  This may  also  lead  to  disputes 

and claims between owner and contractor of project. All of that will affect the overall 

performance of project which has been implemented (Abu Shaban, 2008). 

The  financial  difficulties  are  an  effectual  cause  of   construction disputes,  because  

contractors  always  depend  on  the  payments  to  be  received on  time  in  order  to  pay  

their  obligations.  the  contractor  tries  to  avoid  failure  by  claiming  the  owner  for  

payments that are not due yet. Because  the  Gaza Strip  companies  are  of   small  size,  any  
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payment delay  or  any  design changes  can  affect  the  company's  ability  and  might  lead  

to  disputes  and claims (Abu Rass, 2006). 

Most of projects in Palestinian National Authority are funded by donors. During Al-aqsa 

Intifada, construction companies have traditionally complained delay in collecting debts from 

donors as a direct impact of local business political environment. This cause is also directly 

related to cash flow management. With lack of capital and lack of financial resources, delay 

of collecting debts from donors makes the negative effect much worse (Al-Hallaq, 2003). 

El Karriri (2008) study  recommended  the  clients  and  consultants  to  minimize  the  due  

time  of  the payment not to be more than (20 days) from the submission of the payments 

request by the  contractor.  In  addition,  to  simplify  the  payment  policy  at  the  contractors.  

This recommendation  is  expected  to  promote  and  enhance  the  bidders'  decisions  in  the 

bidding process. 

The respondents considered this item as one of the most factors that hamper constructability 

in terms of financial issues for their recognition that inadequate system of payment may lead 

to project interruption and disputes (El -Hourani, 2008). 

Abo Mostafa (2003) stated that payment delay has high effect on labor productivity and 

ranked in position 6 among all factors negatively affecting labor productivity. This result is 

justified as payment delay has very bad effect on labor mood and consequently decreases its 

productivity. 

 

2.14 Payment delay risks modeling  

Adams (2008) presented an application of an expert elicitation model and Bayesian methods 

to the analysis of the risk of payment delays in international contracts set in a developing 

economy, and a determination of how differing perceptions about risks affect estimates about 

the risk. Expert opinions about the risk of payment delays in an international contract set in 

Ghana are transformed into prior distributions about the risk using the relative likelihood 

method and combined with sample information about the risk for a Bayesian analysis of the 

risk. 
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(Kwon, et al., 2009) formulated a model enabled to examine how payment delay affects the 

supplier‟s optimal work rate, the manufacturer‟s optimal payment, the supplier‟s and the 

manufacturer‟s expected discounted profits, and the expected project completion time. 

2.15 Types of models  

According to Amer (2002) Models can be of  several  types, but common models are as 

under:  

Iconic model:  is a pictorial  or visual representation of certain aspects of a system.  In iconic 

models the relevant properties of the real thing are represented by the properties themselves, 

usually with a change of scale.  

Analogue model: use one set of properties to represent another set of properties. They  are 

more abstract than iconic models. Such models are easier to manipulate  and  can  represent 

situation. Graphs representing time series, flow charts, demand curves, frequency graphs are 

examples of analogue models.  

 Symbolic or Mathematical model: in this model, the  components  of   what is  represented  

and  their  inter-relationships  are  given  by  symbols. These  models use  letters,  numbers  

and  other  types  of   symbol s to represent  variables  and  the relationship between them. 

Such  models  assume  the  form of equations or inequalities  depicting the relationships 

amongst the variables of  the system.  

2.16 Chapter  summary  

Payment has been referred to as the lifeblood of the construction industry due to latter‟s 

inherent nature that takes relatively long durations and large amounts of money to complete. 

Payment delay will cause problems especially to contractors, payment delay issues are 

considered to affect many players in the local construction industry. 

After studying many researches in this chapter; the  factors that causing the payment delay 

problems in construction, the effects of payment delay on construction and the effective 

remedies of payment delay risks were identified. Payment delay issue in Gaza's  construction 

industry was also discussed. Payment delay modeling and types of models were explained. 

Reference has been made to few works on this issue worldwide that highlighted the payment 

delay problems. 
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3.1 Introduction  

This  research  presents  causes of the payment delay on construction projects; effects of  

payment delay and to determine the effective solutions to mitigate effects and risks of 

payment delay in Gaza Strip construction industry; to reduce their effects and to establish a 

model to measure the risk of payment delays. 

The successful execution of construction projects and keeping them within estimated cost and 

prescribed schedule depend on a  methodology that requires sound engineering judgment. 

Payment delay lead to delay in projects completion, nonconformance and safety problems as 

well as bankruptcy. 

The methodology explain how the objectives of this research can be achieved. The objectives 

are: identifying the factors that cause the payment delay in construction projects; identifying 

the effects of the payment delay on construction projects; investigating how to mitigate the 

payment delay effect and risk in construction projects; formulating a model to measure the 

risk of payment delay. 

This study was carried out based on literature review and questionnaire survey. Then data 

collection from the questionnaire survey was analyzed using the statistical methods, and their 

results were be presented. 

The methodology based on subjective data; the subjective data were qualitative and based on 

the knowledge and experience of the respondents.  

 A model to measure the risk of payment delay was formulated and tested.  Conclusion and 

recommendations were drawn up. 

Figure (3.1) shows summary of methodology used in this research. 
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Figure (3.1) Summary of methodology used in this research 

 

3.2 Research period 

The study started in March 2012 when the initial proposal was approved. The literature 

review was completed on the end of November 2012. Questionnaire design, validity testing,  

piloting, questionnaire distribution and data collection took two months and completed on 

February 2013. The results analysis were completed on May 2013. Model development, 

conclusion and recommendation were completed from June till November 2013, so the total 

duration of the this study was twenty months. 
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3.3 Research location  

The research was carried out in Gaza Strip, which consists of five governorates,  the North 

Gaza, the Middle, Khan Younus and Rafah. These five governorates are considered the 

southern governorates of Palestinian National Authority (PNA). 

 

3.4 Data collection 

Data collection is the most critical part of the study since the accuracy of the data is related to 

the success or failure of the research. Data was obtained through questionnaires. 

Questionnaires were analyzed accordingly using appropriate analysis techniques. Then 

responses from questionnaires were compiled and analyzed. Data collected from different 

questions was gathered to answer different objectives. Analysis was done based on various 

categories by using the statistical methods. 

 

3.5  Questionnaire design 

The questionnaire was designed based on factors that were identified to contribute to the 

causes of payment delay. The effect of payment delay on construction projects, and to identify 

the effective remedy to the payment delay effects. 

  The  questionnaire accompanied with a covering letter was delivered to  respondents. The 

letter indicates the objectives of the research. 

The questionnaire survey was developed to assess the views of contractors', clients' and 

consultants' engineers. The questionnaire was designed into four sections: section A, section 

B,  section C and section D. 

 

3.5.1 Section A: General information 

This section is to obtain the information about the respondents. The questionnaire includes the 

following : 

1. The type of respondent organization or company.  
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2. The respondent position in the organization/company. 

3. The number of years that the respondent has experience in the construction industry. 

4. The number of years that the respondent organization or company has experience in 

construction. 

5. The number of constant employees at the respondent organization or company. 

6. The type of project that the respondent has worked recently. 

7. The respondent recently project price. 

 

3.5.2 Section B: Factors that contribute to causes of payment delay 

  This section is focus to identify the major causes of  payment delay in construction project 

on Gaza construction projects. The respondents were asked to rank the individual causes of 

payment delay on Gaza  construction projects based on frequency of occurrence according to 

their own judgment and working experience.  

This section was grouped into four major groups which are: 

1. Owner related factors. 

2. Consultant related factors. 

3. Contractor related factors. 

The questionnaire is mainly based on Linkert‟s scale of five ordinal measures from one (1) to 

five (5) according to level of frequency.  

 

3.5.3 Section C: The  effect and risk of payment delay  

  This section is focused to identify the frequent effect and risk of payment delay on Gaza 

construction projects. The respondents were asked to rank the individual effects and risk of 

payment delay on Gaza  construction projects based on frequency of occurrence according to 

their own judgment and working experience.  
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This section was grouped into four major groups which are: 

1. Effects on project characteristics. 

2. Effects on owner. 

3. Effects on consultant. 

4. Effects on contractor. 

The questionnaire is mainly based on Linkert‟s scale of five ordinal measures from one (1) to 

five (5) according to level of frequency.  

 

3.5.4 Section D:  The effective remedy to the  payment delay  

This section is to identify the effective remedy to the payment delay. The questionnaire is 

mainly based on Linkert‟s scale of five ordinal measures from one (1) to five (5) according to 

level of effectively.  

 

3.6 Questionnaire distribution  

The  target  groups  in  this  study  are  owners,  contractors  and  consultants. 

According  to the  Palestinian  Contractors  Union (PCU) in Gaza Strip interview 

on December 2012, there are 60 contracting companies are classified as first class 

(A and B) at the building field.  According to Engineers'  Syndicate in Gaza  strip 

interview on December 2012, there are about 30 actual consultant offices. 

Number of owners is determined as 25 owners in Gaza Strip (Abu Shaban, 2008). 

The owners are governmental ministries, nongovernmental organizations and 

main municipalities.  

Kish (1965)  showed  that  the  sample  size  can  be  calculated  as  following  

equation  for  94% confidence level (Assaf et al., 2001). 

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

Where: 

 N = total number of population  

          n= sample size from finite population 
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  n'  =  sample  size  from  infinite  population  =  S²/V²; where  S is  the  variance  

of  the population  elements  and V  is  a  standard  error  of  sampling  population.  

(Usually S= 0.5 and V = 0.06) 

So, for 60 contractor building (First A and B classes) companies: 

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

 n'= S²/V² = (0.5)
2
/(0.06)

2 

= 69.44 

  N = 60 

  n= 69.44/ [1+(69.44 / 60)] = 32 

This means that the questionnaire should be distributed to 32 contractor 

companies in order to achieve 94% confidence level. 

So, for 30 consultant offices: 

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

 n'= S²/V² = (0.5)
2
/(0.06)

2 

= 69.44 

 N = 30 

 n= 69.44/ [1+(69.44 / 30)] = 21 

This  means  that  the  questionnaire  should  be  distributed  to  21  consultant  

offices in order to achieve 94% confidence level For owners. 

According  to  previous  results  of  sample  sizes, 140 questionnaires were  

distributed  as follow: 55 to owner engineers, 25  to consultant engineers and 60 

to contractor engineers. 113 questionnaires were received  (80.71%) as  follows: 

49 (89%)  from owners, 45 (75%) from consultants and 19 (76%) from 

contractors. 

 

3.7 Data analysis  

The procedure used in analysis of data was aimed at establishing the relative 

index. Average score obtained for each factor was used to determine the 

important factors. 
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 Since Linkert‟s scale of  (5) point was used which would result in the interval 

from (1) to (5) was distributed into (5) interval, each interval had a length of  ((5-

1)/5) = 0.8. Therefore for the average (mean) score the intervals were defined as : 

 

 

 

 

 

 

Factors scoring in average of 3.40 or more shall be considered as high importance (Ozen et 

al., 2012).  

To achieve the research goal, researcher used the Statistical Package for the Social Science  

(SPSS) for manipulating and analyzing the data. 

3.8 Data measurement 

In this research, ordinal scales were used. Ordinal scale is a ranking or a rating data that 

normally uses integers in ascending or descending order. The numbers assigned to the 

high or low effect (1,2,3,4,5) do not indicate that the interval between scales are equal, nor 

do they indicate absolute quantities. They are merely numerical labels. Based on Linkert‟s 

scale, Table (3.1) depict the used scale. 

    Table (3.1) Ordinal scale used for data measurement 

Item Very high High Medium Low Very low 

Scale 5 4 3 2 1 

 

 

 

Very low  1.00   to 1.79 

Low  1.80   to 2.59 

Medium  2.60  to 3.39 

High  3.40  to 4.19 

Very high 4.20  to 5.00 
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3.9  Pilot study 

These structured questionnaires should be based on a carefully prepared set of questions 

piloted and refined until the researcher is convinced of their validity. Therefore  the pretesting 

is an important  stage in the questionnaire design process, prior to finalizing the questionnaire. 

It involves administrating the questionnaire to a limited number of potential respondents and 

other knowledgeable individuals in order to identify and correct design flaws. The Arabic 

version of questionnaire was tested in order to make sure that the questions were easily 

understood. The test was made by distributing six drafts of the questionnaire, these  

questionnaires were  distributed to expert engineers such as project manager, site engineer, 

office engineer and firm manager. In general, they agreed that the questionnaire is suitable to 

achieve the goals of the study. The following items are summary of the main results obtained 

from pilot study: 

3.9.1 Section (B): The factors that contribute to causes of payment delay in 

construction projects 

3.9.1.1 Group (1) 

Item (1) 'Delay in certification' was modified to 'Taking over of the works certificate'. 

Item (4) 'Failure to follow the certain procedures in claims' was modified to 'Evaluation of 

the contractor claims'. 

Item (5) 'Bureaucracy in governments departments';  the Arabic translation to the item was 

modified to be represented with more clear meaning. 

Item (6) 'Frequency of exchange rate of currencies' added. 

3.9.1.2 Group (2) 

Item (1) ' Underpaid claims' ; the Arabic translation to the item was modified to be 

represented with more clear meaning. 

The items (5) 'Lack of technical and managerial skills of staff ' and (9) 'Less periodical 

meetings to address work problems' from section (C) were transferred  to section (B) group 

(2) and became items (6) and (7) to this group. 
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3.9.1.3 Group (3) 

The items (5) 'Willing to accept onerous payment term from clients due to difficulties in 

obtaining project' and (7) 'Failure to agree with the valuation of work'; the Arabic 

translation to the items were modified to be represented with more clear meaning. 

3.9.2 Section (C): The  effect and risk of payment delay on construction 

projects 

 

3.9.2.1 Group (1) 

Items (2) 'Delay in project completion' and (10) 'Abandonment of the project from contract 

parties' were deleted from this group because it was unclear. 

3.9.2.2 Group (2) 

Item (9) 'Compensations due to risk of payment delay'  was modified to 'Cost overrun due 

to risk of payment delay'. 

3.9.2.3 Group (3) 

The items (5) 'Lack of technical and managerial skills of staff ' and (9) 'Less periodical 

meetings to address work problems' from section (C) were transferred to section (B) group 

(2) and became items (6) and (7) to this group. 

Item (8) ' Waiting time for approval of tests' was modified to 'Waiting time for approval of 

samples '. 

3.9.2.4 Group (4) 

Item (6) 'Contractor‟s financial difficulties' was deleted from this group because it was 

repeated. 

Item (7) 'High interest rate' was modified to 'High interest rate due to loans' and the item 

number became (6) after deleted item (6).  

3.10 Validity of the research 

This section presents test of validity of questionnaire according to the pilot study. The validity 

of an instrument is a determination of the extent to which the instrument actually reflects the 

abstract construct being examined. "Validity refers to the degree to which an instrument 
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measures what it is supposed to be measuring" (Pilot and  Hungler, 1985). High validity is the 

absence of systematic errors in the measuring instrument. When an instrument is valid; it truly 

reflects the concept it is supposed to measure (Wood and Haber, 1998). Achieving good 

validity required  the care  in the research design and sample selection. The amended 

questionnaire was  by the supervisor and six expertise to evaluate the procedure of questions. 

The expertise agreed that the questionnaire was valid and suitable enough to measure  the 

purpose that the questionnaire designed for. Validity  has  a  number  of  different  aspects  

and assessment  approaches.  

3.10.1 Statistical validity of the questionnaire  

                         

To insure the validity of the questionnaire through the SPSS software, two statistical tests 

should be applied. The first test is Criterion-related validity test (Pearson test) which measure 

the correlation coefficient between each item  in the field and the whole field. The second test 

is structure validity test (Pearson 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 similar scale. 

3.10.1.1   Criterion related validity test 

Internal consistency of the questionnaire is measured by a scouting sample, through 

measuring the correlation coefficients between each paragraph in one field and the whole 

filed. Tables (3.2) to (3.4) at appendix (A) shows the correlation coefficient and P-value for 

each field items. As shown in the Table, P-values are less than 0.01, so the correlation 

coefficients of this field are significant at α = 0.01. It can be said that the paragraphs of this 

field are consistent and valid to be measure what it was set for. The  results  of    criterion-

related  validity  test can  be obtained with more details at appendix (A). 

3.10.1.2 Structure validity test    

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 Linkert‟s scale.  
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As shown in Table (3.5), the P-values (significance) are less than (0.01), so the correlation 

coefficients of all the fields are significant at α = 0.01,  so it can be said that the fields are 

valid to be measured what it was set for to achieve the main aim of the study. 

     Table (3.5) Structure validity of the questionnaire 

Section Title of section 

Pearson 

correlation 

coefficient 

P-value 

Section B 
The factors that contribute to causes of 

payment delay in construction projects 
0.751 0.000 

Section C 
The effect and risk of payment delay on 

construction projects 
0.958 0.000 

Section D  
The effective remedy to the  payment 

delay 
0.786 0.000 

  
 

3.11 Reliability of the questionnaire                             

Reliability of an instrument is the degree of consistency with which it measures the attribute it 

is supposed to be measuring. The test is repeated to the same sample of people on two 

occasions and then compares the scores obtained by computing a reliability coefficient (Polit 

and Hunger, 1985). For the most purposes reliability coefficient above (0.7) are considered 

satisfactory. Period of two weeks to a month is recommended between two tests. Due to 

complicated conditions that the sample is facing at the time being, it was too difficult to ask 

them to responds to our questionnaire twice within short period. The statistician's  explained 

that, overcoming the distribution of the questionnaire twice  to measure the reliability can be 

achieved by using half split method and Cronbach‟s coefficient alpha through the SPSS 

software. 

3.11.1 Half split method                           

This method depends on finding Pearson correlation coefficient between the means of odd 

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

the Pearson 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 Pearson correlation coefficient (Burns and 

Grove, 1987).  
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The normal range of corrected correlation coefficient 2r/(r+1) is between (0.0 and + 1.0) as 

shown in Table (3.6), the general reliability for all items equal (0.8936), and the significant α  

is less than (0.05) so all the corrected correlation coefficients are significance at α = (0.05). 

The results obtained from Table (3.6) that illustrate half split method showed that the value is 

ranged from (0.7 to 0.9) which reflect very good results. 

Table (3.6) Split-Half coefficient method   

Section Title of section 
Person- 

correlation 

Spearman-

Brown 

coefficient 

P-value 

Section B 

The   factors that contribute to causes 

of payment delay in construction 

projects 

0.8317 0.9081 0.0000 

Section C 
The  effect and risk of payment delay 

on construction projects 
0.7928 0.8844 0.0000 

Section D  
The effective remedy to the  payment 

delay 
0.7829 0.8782 0.0000 

 Average 0.8076 0.8936 0.0000 

 

3.11.2 Cronbach’s coefficient alpha                            

This method is used to measure the reliability of the questionnaire between each field and the 

mean of the whole fields of the questionnaire. The normal range of  Cronbach‟s coefficient 

alpha value between (0.0) and (+1.0), and the higher values reflects a higher degree of internal 

consistency. As shown in Table (3.7) the Cronbach‟s coefficient alpha was calculated and the  

general reliability for all items equal (0.9076). This range is considered high; the result 

ensures the reliability of the questionnaire.   

Table (3.7)  Cronbach's coefficient alpha 

Section Title of section 
Cronbach's 

Alpha 

Section B 
The   factors that contribute to causes of payment delay in 

construction projects 
0.9267 

Section C 
The  effect and risk of payment delay on construction 

projects 
0.8991 

Section D  The effective remedy to the  payment delay 0.8978 

 Average 0.9076 
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3.12 Statistical manipulation 

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

for manipulating and analyzing the data. 

One Sample K-S Test 

One Sample K-S (The Kolmogorov-Smirnov ) test was used to identify if the data follow 

normal distribution or not, this test is considered necessary in case testing hypotheses as 

most parametric test stipulate data to be normality distributed and this test used when the 

size of the sample are greater than (50). 

Results test as shown in Table (3.8), clarifies that the calculated P-value is greater than the 

significant level which is equal (0.05),  P-value > (0.05), this in turn denotes that data 

follows normal distribution and so parametric tests  must be used. 

Table (3.8) One sample K-S 

Section Title of section Statistic P-value 

Section B 
The   factors that contribute to causes of payment delay in 

construction projects 
0.659 0.778 

Section C 
The  effect and risk of payment delay on construction 

projects 
0.951 0.326 

Section D  The effective remedy to the  payment delay 0.895 0.400 

 Average 0.681 0.742 

 

 

3.13 Data processing and analysis 

The collected raw data was first sorted, edited, coded and then entered into computer 

software using SPSS software. Appropriate graphical representations and tables were 

obtained to understand and analyze the questions. The ordinal scale was used in the 

analysis process. The ordinal scale is a ranking or rating data which normally uses 

integers in a seconding or descending order. The  Relative Index (RI) was used in the 

analysis in addition to other approaches such as the T-test and frequencies and percentiles.  

Linkert‟s scale was used for ranking questions that have an agreement levels. The 

respondents were asked to give  their perceptions in group of questions on five-point scale 

1 for the strongly disagree to 5 for the strongly agree, which reflects their assessment 
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regarding the factors affecting bidding process. The relative index was computed using 

the following equation: 

Formula Relative Index  =  
∑ 

  
 = 
                   

  
 

Where W is the weighting given to each factor by the respondent, ranging from 1 to 5, (n1 

= number of respondents for  strongly  disagree, n2 = number of respondents for disagree, 

n3 = number of respondents for neutral, n4 = number of respondents for agree,  n5 = 

number of respondents for strongly  agree). A is the highest weight (i.e.  5) and  N  is the 

total number of samples. The relative index ranges from 0 to 1 (Cheung  et  al.,  2004). 

 

3.14 Development of the research model 

In order to develop a  models to measure the risk of  payment delay on construction 

projects, the identified (9) significant risk factors were used as the independent variables; 

late payment of salaries, time overrun of project, cash flow problems, slow down the 

progress until payment is received, difficult to procure material and services, difficult to 

tender for new projects, sub-contractor refuse to continue works on the project, bad 

reputation of the contractor, high interest rate due to loans.  

The  developed  model   was  formulated and evaluated to  realize  the  effectiveness  and 

practicality  to  use  for  measuring  the risk of payment delay  on   construction    projects  

in  Gaza Strip. 

 

3.15 Chapter summary 

The whole chapter explain the methodology used in this study step by step. The 

methodology used was considered to achieve the earlier mentioned objective.  For better 

understanding, the methodology in this research has been simplified into a flow chart 

diagram as shown in Figure (3.1). The figure explains briefly the steps from the initial 

stage of identifying problem to discussing the method of analyzing data. 
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4.1 Introduction  

This chapter contains the results of the research questionnaire. It discusses  the  results that 

have been deduced from a field survey of (113) questionnaires.  Section one present general 

information about the respondents. Section two was designed to achieve the objectives of this 

research. These objectives intend to study the effect of payment delay on construction projects 

in Gaza Strip. 

4.2 Part one: Section (A) general information 

This part mainly is designed to provide general information about the respondents in terms of 

the type of respondent organization or company, respondent position in the organization 

/company, number of years that the respondent has experience in the construction industry, 

number of years that the respondent organization or company has experience in construction, 

number of fixed employees at the respondent organization or company, the type of project 

that the respondent has worked recently and respondent recently project price.  

4.2.1 Type of respondents organization or company 

Table (4.1) shows that the frequency and percent of each type of organization or company, 

where the response rate for owners was (43.4%) from the sample size, the response rate for 

contractors  was (39.8%) from the sample size and the response rate for consultants was 

(16.8%) from the sample size. This means that the majority of respondents were from owners, 

who represented governmental ministries, United Nations Relief and Works Agency 

(UNRWA), United Nations Development Program (UNDP), municipalities and a another 

associations spread in Gaza Strip. 

         Table (4.1) Type of respondent organization / company 

Type of your 

organization / company 
Frequency  Percentages (%)   

Owner 
49 43.4 

Contractor 
45 39.8 

Consultant 
19 16.8 

Total 
113 11101 

 

http://www.google.ps/url?sa=t&rct=j&q=&esrc=s&source=web&cd=4&cad=rja&ved=0CD8QFjAD&url=http%3A%2F%2Fen.wikipedia.org%2Fwiki%2FUnited_Nations_Relief_and_Works_Agency_for_Palestine_Refugees_in_the_Near_East&ei=ZHx8UqWhJKjE7AbO6oHgDQ&usg=AFQjCNHewxdmAApJfQiooIuVpjDapcLUWA&bvm=bv.56146854,d.ZGU
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4.2.2 Respondent position in the organization/company 

Table (4.2) shows  that  the frequency and percent of each position in the organization or 

company. Where the response rate for  project manager was (36.3%) from the sample size, 

response rate for  site engineer was (31.9%) from the sample size, response rate for  office 

engineer was (15.9%) from the sample size and response rate for  others was (15.9%) from 

the sample size. As seen more than 35 % of the respondents have key positions that insure 

quality information. 

                      Table (4.2) Respondent position in the organization/company 

Position in the 

organization/company 
Frequency Percentages (%) 

Project Manager 41 36.3 

Site Engineer 36 31.9 

Office Engineer 18 15.9 

Others 18 15.9 

Total 113 11101 

 

4.2.3 Number of years that respondent has experience in the construction industry 

Table (4.3) shows  that  the frequency and percent of each respondent's experience in the 

construction industry, where the response rate for "1 - 5 years" was (26.5%) from the sample 

size, response rate for "6 – 10 years " was (31.0%) from the sample size, response rate for "10 

– 15 years " was (13.3%) from the sample size and response rate for " More than 15 years " 

was (29.2 %) from the sample size. It is clear that about a third of the respondents have 

experience more than 10 years, this gives strength to the data collected. 

                  Table (4.3) Respondent's years of experience 

Experience in the 

construction industry 
Frequency  Percentages (%) 

1 - 5 years 30 26.5 

6 - 10 years 35 31.0 

15 - 10 years         15 13.3 

More than 15 years 33 29.2 

Total 113 11101 
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4.2.4 Respondent organization years of experience 

Table (4.4) shows that the frequency and percent of each respondent's organization or 

company experience years in the construction industry, where the response rate for "1 – 5 

years" was (15.0%) from the sample size, response rate for "6 - 10 years " was (12.4%) from 

the sample size, response rate for "10 - 15 years " was (10.6%) from the sample size and 

response rate for " More than 15 years " was (61.9 %) from the sample size. The fact that 

more than  (61.0%) of the respondent's organization or company have more than 15 years 

experience was reflected in the level of consistency and precision of the information provided, 

and provides further validity for the survey results. 

              Table (4.4) Respondent organization or company experience years 

Organization or company have 

experience in construction 
Frequency  Percentages (%)  

1 - 5 years 17 15.0 

6 - 10 years 14 12.4 

15 - 10 years         12 10.6 

More than 15 years 70 61.9 

Total 113 11101 

 

 

4.2.5 Number of fixed employees at the respondent organization or company 

Table (4.5) shows that the frequency and percent of each respondent organization or company 

fixed number of employees, where the response rate for less than 5 employees was (8.0%) 

from the sample size, response rate for 5 - 10 employees was (22.1%) from the sample size, 

response rate for 11 - 15 employees was (7.1%) from the sample size and response rate for 

more than 15 employees was (62.8%) from the sample size. (30.10%) of the them have an 

average (1-10) employees while (69.9%) have more than 10 employees. The result indicate 

that most of sample size organizations were governmental, or municipalities and large 

companies compared with those in the Gaza Strip. 
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      Table (4.5) Number of fixed employees at the respondent organization or company 

Number of fixed employees at 

your organization / company 
Frequency  Percentages (%)   

Less than 5 employees 9 8.0 

5 - 10 employees 25 22.1 

11 - 15 employees 8 7.1 

More than 15 employees 71 62.8 

Total 113 11101 

 

4.2.6 Type of project that the respondent has executed recently 

Table (4.6) shows that the frequency and percent of each  project type that the respondent has 

executed recently, where the response rate for school buildings was (22.1%) from the sample 

size, response rate for medical buildings (hospitals) was (3.5%) from the sample size, 

response rate for infrastructure was (25.7%) from the sample size, response rate for residential 

buildings was (31.0%) from the sample size and response rate for other type of projects was 

(17.7%) from the sample size. 

It's clear that more than  (50%) of the respondent's organization or company were working in 

building fields and this was provided further quality for the results. 

The infrastructure type refers to the type that respondent executed recently not to the type of 

contracting company, where the field of contracting companies was a building field.   

              Table (4.6) Type of project that respondent has executed recently 

Type of project that respondent 

has executed recently 
Frequency  

Percentages 

(%)  

School buildings 25 22.1 

Medical buildings (Hospitals) 4 3.5 

Infrastructure 29 25.7 

Residential buildings 35 31.0 

Others 20 17.7 

Total 113 11101 
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4.2.7 Respondent recently project price 

Table (4.7) shows that the frequency and percent cost of each  project that the respondent 

has executed recently, where the response rate for (US$) "Below 1 million"  was (63.7%) 

from the sample size, response rate for (US$) "1 - 2 million" was (10.6%) from the sample 

size, response rate for (US$) "2 - 3 million" was (8.0%) from the sample size and response 

rate for (US$) "More than 3 million" was (17.7%) from the sample size. It's concluded that 

most organizational construction are considered as large organization in regard to the project 

sizes in Gaza Strip. It illustrate that (60%) of organizations have completed projects of value 

less than 1 million dollars during that period. This may be another example of small size 

organizations and economic weakness. 

                         Table (4.7) Recently project price (US$) 

Recently project price (US$) Frequency  Percentages (%)  

Below 1 million 72 63.7 

1 – 2 million 12 10.6 

2 – 3 million 9 8.0 

More than 3 million 20 17.7 

Total 113 11101 

 

4.3 Part two: The effect of payment delay on construction projects in Gaza Strip 

This part consist of results and discussion of the effect of payment delay on construction 

projects in Gaza Strip. This part was divided into three sections. These sections are; the 

factors that contribute to causes of payment delay in construction projects, the  effect and 

risk of payment delay on construction projects and the effective remedy to the  payment 

delay. 

4.3.1 Section (B): The factors that contribute to causes of payment delay in 

construction projects 

 Table (4.8)  shows the  relative index  and ranks  of  factors that contribute to causes of 

payment delay in construction projects. This section contains  three  groups; group (1) 

contains six factors, group (2) contains seven factors and group (3) contains ten factors.  In 

this section, only the most important factors and the least important factors will be 

discussed. 
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Table (4.8) The factors that contribute to causes of payment delay in construction  

  Owner Contractor Consultant 

No. Factors 
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Group (1)  owner related factors 

5 Bureaucracy in governments 

departments 
66.53 1 43.33 1 71.58 1 

4 Evaluation of the contractor 

claims 
59.18 2 38.61 2 63.16 2 

2 Taking over of the works 

certificate 
53.88 4 38.33 3 61.05 3 

1 Poor financial management 56.33 3 36.11 4 57.89 4 

3 Failure to agree to the valuation of 

work 
51.84 5 33.89 5 57.89 5 

6 Frequency of exchange rate of 

currencies 
44.08 6 28.06 6 47.37 6 

Average 55.31  36.39  59.82  

Group (2)  consultant related factors 

4 Slow processing of final accounts 61.63 2 44.72 1 71.58 1 

3 Slow processing  of variation 

orders 
62.45 1 42.78 2 66.32 2 

7 Less periodical meetings to 

address work problems 
58.78 4 40.28 3 64.21 3 

5 Inaccurate bill of quantities 56.33 5 38.33 4 60.00 4 

2 The quality of quantity surveyor  

management system 
59.59 3 32.78 6 57.89 5 

1 Underpaid claims 48.16 7 25.28 7 50.53 6 

6 Lack of technical and managerial 

skills of staff 
56.33 6 34.17 5 45.26 7 

Average 57.61  36.90  59.40  
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Complement of Table (4.8) 

  Owner Contractor Consultant 

No. Factors 
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Group (3)  contractor related factors 

8 Failure to do work based on bill of 

quantity  
66.12 3 37.50 4 78.95 1 

4 Failure to follow the certain 

procedures in claims 
68.98 1 42.22 1 72.22 2 

10 Labor productivity  58.37 9 38.61 2 71.58 3 

6 Poor quality of work  62.04 7 37.22 4 71.58 3 

5 
Willing to accept onerous 

payment term from clients due to 

difficulties in obtaining project 

59.18 8 35.56 6 70.53 4 

1 Capital lock up 67.76 2 35.00 7 70.53 4 

9 Failure to understand the contract 

agreement 
63.27 5 37.78 3 69.47 5 

3 Delay in submitting claims 65.71 4 38.61 2 68.42 6 

7 Failure to agree with the valuation 

of work 
62.86 6 37.22 5 68.42 6 

2 Submit claims with mistakes  68.98 1 35.83 5 68.42 6 

Average 64.33  37.56  71.02  

 

Table (4.9)  shows the  relative index  and ranks  of  factors that contribute to causes of 

payment delay in construction projects. The groups are factors related to owners, contractors 

and consultants. In this table the factors related to contractor has the high relative index (R.I = 

64.33%, 37.56% and 71.02%) respectively, these results reflect the same agreement between 

the respondents, which indicates that the contractor is the main player in the payment delay 

causes.  

Table (4.9) The   factors that contribute to causes of payment delay in  

construction projects  

  Owner Contractor Consultant 

G. Factors related  
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3 Contractor  64.33 1 37.56 1 71.02 1 

1 Owner  55.31 3 36.39 3 59.82 2 

2 Consultant  57.61 2 36.90 2 59.40 3 

Average 59.93  37.05  64.56  
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4.3.1.1 Group (1) owner related factors  

Table (4.10) shows the  relative index  and ranks  of  owner related factors that contribute to 

causes of payment delay in construction projects. This table contains six factors.  In this table, 

only the most important factors and the least important factors will be discussed. 

Table (4.10) Group (1) owner related factors  

  Owner Contractor Consultant 

No. Factors 
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5 Bureaucracy in governments 

departments 
66.53 1 43.33 1 71.58 1 

4 Evaluation of the contractor 

claims 
59.18 2 38.61 2 63.16 2 

2 Taking over of the works 

certificate 
53.88 4 38.33 3 61.05 3 

1 Poor financial management 56.33 3 36.11 4 57.89 4 

3 Failure to agree to the valuation of 

work 
51.84 5 33.89 5 57.89 5 

6 Frequency of exchange rate of 

currencies 
44.08 6 28.06 6 47.37 6 

Average 55.31  36.39  59.82  

 

All views (Owners, contractors and consultants) 

Table (4.10) shows that the respondents owners, contractors and consultants  ranked 

"Bureaucracy in governments departments" in the first position with relative index (R.I = 

66.53%, 43.33% and 71.58%) respectively. These results reflect the same agreement between 

the respondents, which indicates there is payment delay due to bureaucracy in governments 

departments. Regular monthly payment to contractors for work done removed constraints 

which otherwise may have impeded project progress to cause delay and cost overruns 

(Frimpongs, et al., 2003). 

The second factor cause payment delay in this group was "Evaluation of the contractor 

claims" with relative index (R.I = 59.18% , 38.61% and 63.16 %) respectively. These results 

reflect the same agreement between the respondents, which indicates that some reactions to 

payment delay taken by the contractors may have adverse effects on their own businesses. For 

instance, contractors may not be able to justify their claims (Danuri  et al., 2006). 
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The respondents ranked the "Frequency of exchange rate of currencies" with relative index 

(R.I = 44.08 %, 28.06% and 47.37) respectively as the last factor because there are no 

Palestinian special currency, so there is a poor culture in the field of currency changes. 

Table (4.11) shows the opinion of the  respondents about the owner related factors and ranked 

according to the relative index from high to down, the two higher R.I items  as follows: 

1. "Bureaucracy in governments departments" with relative index (68.50%), and P-value 

equal (0.0), and ranked the 1
st
 on the  overall ranking. 

2. "Evaluation of the contractor claims" with relative index (60.88%), and P-value equal 

(0.634), and ranked the 2
nd

 on the  overall ranking. 

and the two lowest  R.I items  as follows:  

1. "Failure to agree to the valuation of work" with relative index (53.81%), and P-value 

equal (0.006), and ranked the 5
th

 on the  overall ranking. 

2. "Frequency of exchange rate of currencies" with relative index (44.96%), and P-value 

equal (0.0), and ranked the 6
th

 on the  overall ranking. 

For general the relative index for  the opinion of the respondents about owner related factors 

is (57.23%) which is less than (60%), and the P-value equal (0.020) which is less than the 

level of significance (0.05), and the  absolute value of T test equal (2.352) which is greater 

than the critical value which is equal (1.98) that mean the respondents views are (Negative) to 

the factors of this groups; where the respondents were not agree with this group factors, it 

may be not a suitable factors. 
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   Table (4.11)  Group (1) owner related factors 

No. Factors 
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5 Bureaucracy in governments 

departments 
3.42 1.108 68.50 4.074 0.000 1 

4 Evaluation of the contractor 

claims 
3.04 0.986 60.88 0.477 0.634 2 

2 Taking over of the works 

certificate 
2.90 1.077 58.05 -0.961 0.339 3 

1 Poor financial management  2.86 1.093 57.17 -1.377 0.171 4 

3 Failure to agree to the 

valuation of work 
2.69 1.181 53.81 -2.788 0.006 5 

6 Frequency of exchange rate of 

currencies 
2.25 1.114 44.96 -7.176 0.000 6 

Average 2.86 0.627 57.23 -2.352 0.020  

     Critical value of t at df (112) and significance level (0.05) equal (1.98) 

 

4.3.1.2 Group (2)  Consultant related factors 

Table (4.12)  shows the  relative index  and ranks  of  consultant related factors that contribute 

to causes of payment delay in construction projects. This table contains seven factors.  In this 

table, only the most important factors and the least important factors will be discussed. 

Table (4.12) Group (2) consultant related factors  

  Owner Contractor Consultant 

No. Factors 
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4 Slow processing of final accounts 61.63 2 44.72 1 71.58 1 

3 Slow processing  of variation 

orders 
62.45 1 42.78 2 66.32 2 

7 Less periodical meetings to 

address work problems 
58.78 4 40.28 3 64.21 3 

5 Inaccurate bill of quantities 56.33 5 38.33 4 60.00 4 

2 The quality of quantity surveyor  

management system 
59.59 3 32.78 6 57.89 5 

1 Underpaid claims 48.16 7 25.28 7 50.53 6 

6 Lack of technical and managerial 

skills of staff 
56.33 6 34.17 5 45.26 7 

Average 57.61  36.90  59.40  
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Owners view 

Table (4.12) shows that the respondents owners ranked "Slow processing  of variation orders" 

in the first position with relative index (R.I = 62.45%). The delay in making payment to the 

contractor is further escalated if there is a dispute or disagreement about the value of work 

done or variation order (Amoako, 2011).  

The respondents owners ranked the "Underpaid claims" with relative index (R.I = 48.16 %) as 

the last factor because the project contracts and agreements in Gaza Strip include items which 

give the consultant this right when the delay occurred from another parties. 

 

Contractors  and consultants view 

Table (4.12) shows that the respondents contractors and consultants  ranked "Slow processing 

of final accounts" in the first position with relative index (R.I = 44.72% and 71.58%) 

respectively, these results reflect the same agreement between the respondents, which 

indicates there is payment delay due to slow processing of final accounts by the consultants 

(Mei Ye and Abdul Rahman, 2010) and contractors. 

The second factor cause payment delay in this group was "Slow processing  of variation 

orders" with relative index (R.I = 42.78 % and 66.32 %) respectively. The delay in making 

payment to the contractor is further escalated if there is a dispute or disagreement about the 

value of work done or variation order (Amoako, 2011).  

Table (4.13) shows the opinion of the  respondents about the consultant related factors and 

ranked according to the relative index from high to down, the two higher R.I items  as 

follows: 

1. "Slow processing of final accounts" with relative index (67.26%), and P-value equal 

(0.0), and ranked the 1
st
 on the  overall ranking. 

2. "Slow processing  of variation orders" with relative index (65.49%), and P-value equal 

(0.005), and ranked the 2
nd

 on the  overall ranking. 

and the two lowest  R.I items  as follows: 
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1. "Lack of technical and managerial skills of staff" with relative index (53.81%), and P-

value equal " 0.007", and ranked the 6
th

 on the  overall ranking. 

2. "Underpaid claims" with relative index (45.49%) , and P-value equal (0.0), and ranked 

the 7
th

 on the  overall ranking. 

Its noted that, the relative index for clearly view of the received responses about consultant 

related factors is R.I = (58.48%) which is less than (60%), the P-value equal (0.207) which 

is greater than (0.05), the value of T test equal (1.269) which is less than the critical value 

which is equal (1.98). That means the respondents views are (Neutral) to consultant related 

factors and the consultant not a key party in payment delay causes.  

         Table (4.13) Group (2)  consultant related factors 

No. Factors 
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4 Slow processing of final 

accounts 
3.36 1.044 67.26 3.694 0.000 1 

3 Slow processing  of variation 

orders 
3.27 1.029 65.49 2.835 0.005 2 

7 Less periodical meetings to 

address work problems 
3.10 1.026 61.95 1.008 0.315 3 

5 
Inaccurate bill of quantities 

2.95 1.133 58.94 -0.498 0.619 4 

2 The quality of quantity 

surveyor  management system 
2.82 1.011 56.46 -1.861 0.065 5 

6 Lack of technical and 

managerial skills of staff 
2.69 1.196 53.81 -2.753 0.007 6 

1 Underpaid claims 2.27 1.037 45.49 -7.437 0.000 7 

Average 2.92 0.635 58.48 -1.269 0.207  

     Critical value of t at df (112) and significance level (0.05) equal (1.98) 

4.3.1.3 Group (3)  contractor related factors 

Table (4.14) shows the  relative index  and ranks  of  contractor related factors that contribute 

to causes of payment delay in construction projects. This table contains ten factors. In this 

table, only the most important factors and the least important factors were discussed. 
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Table (4.14) Group (3) contractor related factors 

  Owner Contractor Consultant 

No. Factors 
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8 Failure to do work based on bill of 

quantity  
66.12 3 37.50 4 78.95 1 

4 Failure to follow the certain 

procedures in claims 
68.98 1 42.22 1 72.22 2 

10 Labor productivity  58.37 9 38.61 2 71.58 3 

6 Poor quality of work  62.04 7 37.22 4 71.58 3 

5 
Willing to accept onerous 

payment term from clients due to 

difficulties in obtaining project 

59.18 8 35.56 6 70.53 4 

1 Capital lock up 67.76 2 35.00 7 70.53 4 

9 Failure to understand the contract 

agreement 
63.27 5 37.78 3 69.47 5 

3 Delay in submitting claims 65.71 4 38.61 2 68.42 6 

7 Failure to agree with the valuation 

of work 
62.86 6 37.22 5 68.42 6 

2 Submit claims with mistakes  68.98 1 35.83 5 68.42 6 

Average 64.33  37.56  71.02  

 

Owners view 

Table (4.14) shows that the respondents owners  ranked "Failure to follow the certain 

procedures in claims" in the first position with relative index (R.I = 68.98 %). That indicates 

the clear and systematic procedure in preparing claims by the contractor lead to fast the 

payments. Also "Submit claims with mistakes" ranked in the first position with relative index 

(R.I = 68.98%). That indicates that right, soundness and accurate claims which has done 

according compliance of parties views lead to fast the payment. 

The second factor cause payment delay in this group was "Capital lock up" with relative index 

(R.I = 67.76 %). According to Mei Ye and Abdul Rahman (2010) contractor‟s capital lockup 

consider as a one of the payment delay causes. 

The respondents owners ranked the "Labor productivity" with relative index (R.I = 58.37 %) 

as the last factor, that may be according to owners views because the contractors in Gaza Strip 

projects depend on the subcontractors where they implement the most of building works. 
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Contractors view 

Table (4.14) shows that the respondents contractors  ranked "Failure to follow the certain 

procedures in claims" in the first position with relative index (R.I = 42.22 %). That indicates 

the clear and systematic procedure in preparing claims by the contractor lead to fast the 

payments. 

The second factor cause payment delay in this group was "Labor productivity" with relative 

index (R.I = 38.61 %). According to Abo Mostafa  (2003) there is a high relationship between 

the payment delay and the labor productivity. Also "Delay in submitting claims" ranked in the 

second position with relative index (R.I = 38.61 %). That indicates that accurate claims on 

time lead to fast the payment. 

 The respondents contractors ranked the "Capital lock up" with relative index (R.I = 35.00 %) 

as the last factor because the contractors in Gaza Strip projects depend on the series of 

payments from the owner according to this view. 

Consultants view 

Table (4.14) shows that the respondents consultants  ranked "Failure to do work based on bill 

of quantity" in the first position with relative index (R.I = 78.95 %). According to Mei Ye and 

Abdul Rahman (2010) this item consider as a cause of payment delay. 

The second factor cause payment delay in this group was "Failure to follow the certain 

procedures in claims" with relative index (R.I = 72.22%). That indicates the clear and 

systematic procedure in preparing claims by the contractor lead to fast the payments. 

Table (4.15) shows the opinion of the  respondents about the contractor related factors and 

ranked according to the relative index from high to down, and the two higher R.I items  as 

follows: 

1. "Failure to follow the certain procedures in claims" with relative index (68.93%) , and 

P-value equal (0.0), and ranked 1
st
 on the  overall ranking. 

2. "Failure to do work based on bill of quantity" with relative index (65.84%) , and P-

value equal (0.017), and ranked 2
nd

 on the  overall ranking. 

and the two lowest  R.I items  as follows: 
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1. "Labor productivity" with relative index (61.95%), and P-value equal (0.357), and 

ranked 9
th

 on the  overall ranking. 

2. "Willing to accept onerous payment term from clients due to difficulties in obtaining 

project" with relative index (60.18%), and P-value equal (0.929), and ranked 10
th

 on 

the  overall ranking. 

We can say that, relative index for  the point views of the  participants about contractor 

related factors is (63.76%) which is greater than (60%), the P-value equal (0.022) which is 

less than (0.05), the value of T test equal (2.330) which is greater than the critical value 

which is equal (1.98). That indicates the participants opinions are (Positive) to the factors 

of this group and the contractor plays the main role in these causes.  

Table (4.15) Group (3) contractor related factors 

No. Factors 
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4 Failure to follow the certain 

procedures in claims 
3.45 1.030 68.93 4.589 0.000 1 

8 Failure to do work based on bill of 

quantity  
3.29 1.280 65.84 2.426 0.017 2 

3 Delay in submitting claims 3.23 1.157 64.60 2.113 0.037 3 

2 Submit claims with mistakes  3.21 1.137 64.25 1.985 0.050 4 

1 Capital lock up 3.18 1.189 63.54 1.582 0.117 5 

9 Failure to understand the contract 

agreement 
3.16 1.229 63.19 1.378 0.171 6 

6 Poor quality of work  3.13 1.199 62.65 1.177 0.242 7 

7 Failure to agree with the valuation 

of work 
3.12 1.240 62.48 1.062 0.291 8 

10 Labor productivity  3.10 1.118 61.95 0.926 0.357 9 

5 Willing to accept onerous payment 

term from clients due to difficulties 

in obtaining project 

3.01 1.056 60.18 0.089 0.929 10 

Average 3.19 0.859 63.76 2.330 0.022  

Critical value of t at df (112) and significance level (0.05) equal (1.98) 
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4.3.2 Section (C):  The  effect and risk of payment delay on construction projects 

Table (4.16)  shows the  relative index  and ranks  of  the  effect and risk of payment delay 

on construction projects. This section contains  four  groups; group (1) contains thirteen 

effects, group (2) contains ten effects, group (3) contains eight effects and group (4) contains 

eighteen effects.  In this section, only the most important factors and the least important 

factors will be discussed. 

 

Table (4.16) The effect and risk of payment delay on construction projects  

  Owner Contractor Consultant 

No. Factors 
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Group (1)  effects on project characteristics 

1 Delay in project  progress 73.06 2 50.83 1 76.84 1 

3 Extension of project time  76.73 1 50.00 2 74.74 2 

7 Suspension of work by owner or 

contractor 
71.02 4 39.17 8 74.74 2 

4 Rise of project cost 68.98 6 43.33 5 73.68 3 

9 Creates negative chain effect on 

other parties 
71.84 3 45.56 3 71.58 3 

2 Scheduling of works or program 66.53 9 43.33 5 71.58 3 

10 Creates negative chain effect on 

other parties 
68.16 8 44.72 4 67.37 4 

11 May result in disputes e.g. 

litigation/ arbitration        
70.20 5 41.11 6 67.37 4 

5 Low quality works 68.16 7 39.44 7 63.16 5 

6 Poor site safety 60.82 12 35.00 12 60.00 6 

13 Problems with neighbors 56.33 13 36.11 10 57.89 7 

8 Termination of contract by owner 

or contractor 
65.31 10 35.83 11 57.89 7 

12 Creates negative social impacts 61.63 11 38.33 9 55.79 8 

Average 67.60  41.75  67.13  
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Complement of Table (4.16) 

  Owner Contractor Consultant 

No. Factors 
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Group (2) effects on owner  

3 Delay in completion of project by 

the contractor        
74.29 1 48.33 1 81.05 1 

10 Bad reputation of the owner 61.63 7 42.78 3 70.53 2 

4 Delay in having the expected 

benefit of property        
68.57 3 41.94 4 70.53 2 

9 Cost overrun due to risk of 

payment delay  
71.02 2 41.11 5 70.53 2 

2 Payment of interest on delayed 

payment        
60.00 9 39.44 7 70.53 2 

5 Leads to suspension of works        66.12 4 38.61 8 70.53 2 

8 Contract modifications 

(replacement and addition of – 

new work to the project and 

change in specifications) 

65.71 5 39.72 6 67.37 6 

1 Most projects were unplanned        65.31 6 46.39 2 66.32 4 

7 Leads to poor quality  61.22 8 37.78 9 66.32 4 

6 Leads  to contract termination   54.29 10 32.22 10 57.89 5 

Average 64.86  40.83  69.16  

Group (3)  effects on consultant 

3 Consultants spend longer time 

than planned        
65.71 3 43.06 3 73.68 1 

4 Absence of consultant's site staff  66.94 1 40.83 4 71.58 2 

5 Slowness in giving instruction  64.08 4 38.06 6 71.58 3 

2 Slow down of the works        62.86 5 46.39 1 65.26 4 

8 Bad reputation of the consultant  57.96 8 37.50 7 65.26 4 

1 Cost of consultancy services 

increased 
66.53 2 43.33 2 63.16 5 

7 Waiting time for approval of  

sample sizes  
59.59 7 36.94 8 63.16 5 

6 Lack of quality control  62.04 6 39.44 5 61.05 6 

Average 63.21  40.69  66.84  
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Complement of Table (4.16) 

  Owner Contractor Consultant 

No. Factors 
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Group (4) effects on contractor  

10 Late payment of salaries        75.10 1 53.89 1 83.16 1 

5 Difficult to procure material and 

services        
74.69 2 47.78 10 83.16 1 

3 Time overrun of project 73.06 4 53.06 2 80.00 2 

13 Slow down the progress until 

payment is received 
73.06 4 50.00 7 80.00 2 

2 Forced to borrow from financial 

institutions        
66.12 11 46.11 11 80.00 2 

1 Cash flow problems        74.29 3 51.39 3 78.95 3 

6 High interest rate due to loans        67.76 9 48.06 9 78.95 3 

12 Difficult to tender for new 

projects  
68.57 8 51.11 4 77.89 4 

11 Bad reputation of the contractor 66.94 10 50.83 5 77.89 4 

18 Sub-contractor refuse to continue 

works on the project 
71.02 6 50.28 6 72.63 5 

4 Cost overrun of project        71.43 5 49.44 8 71.58 6 

17 Continue to submit a claim 69.80 7 45.56 12 71.58 6 

9 Low productivity of labor  66.12 11 39.72 14 71.58 6 

7 Difficult to maintain equipment        60.41 15 39.17 15 67.37 7 

14 Suspend the work until payment is 

received 
65.31 12 37.50 16 66.32 8 

8 Shortage of equipment  62.86 13 40.83 13 65.26 9 

16 Interpret the contract document on 

payment issue and seek legal 

advice 

61.63 14 36.11 17 63.16 10 

15 Contract termination 57.14 16 32.22 18 57.89 11 

Average 68.07  45.73  73.74  

 

Table (4.17)  shows the  relative index  and ranks  of the effect and risk of payment delay on 

construction projects. The groups are effects on project characteristics, owners, consultants 

and contractors. In this table the effect on contractor has the high relative index (R.I = 68.07 

%, 45.73 % and 73.74 %) respectively, these results reflect the same agreement between the 

respondents, which indicates that the contractor is the most affected part by the payment 

delay.  
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     Table (4.17) The  effect and risk of payment delay on construction projects 

  Owner Contractor Consultant 

Group Effects 
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4 Effects on contractor 68.07 1 45.73 1 73.74 1 

2 Effects on owner 64.86 3 40.83 3 69.16 2 

1 Effects on project characteristics 67.60 2 41.75 2 67.13 3 

3 Effects on consultant 63.21 4 40.69 4 66.84 4 

Average 66.50  42.85  69.92  

 

4.3.2.1 Group (1) Effects on project characteristics 

Table (4.18) shows the relative index  and ranks of effects on project characteristics that 

results from payment delay in construction projects. This table contains thirteen effects.  In 

this table, only the most important factors and the least important factors will be discussed. 

   Table (4.18) Group (1) effects on project characteristics 

  Owner Contractor Consultant 

No. Factors 
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1 Delay in project  progress 73.06 2 50.83 1 76.84 1 

3 Extension of project time  76.73 1 50.00 2 74.74 2 

7 Suspension of work by owner or 

contractor 
71.02 4 39.17 8 74.74 2 

4 Rise of project cost 68.98 6 43.33 5 73.68 3 

9 Creates negative chain effect on 

other parties 
71.84 3 45.56 3 71.58 3 

2 Scheduling of works or program 66.53 9 43.33 5 71.58 3 

10 Creates negative chain effect on 

other parties 
68.16 8 44.72 4 67.37 4 

11 May result in disputes e.g. 

litigation/ arbitration        
70.20 5 41.11 6 67.37 4 

5 Low quality works 68.16 7 39.44 7 63.16 5 

6 Poor site safety 60.82 12 35.00 12 60.00 6 

13 Problems with neighbors 56.33 13 36.11 10 57.89 7 

8 Termination of contract by owner 

or contractor 
65.31 10 35.83 11 57.89 7 

12 Creates negative social impacts 61.63 11 38.33 9 55.79 8 

Average 67.60  41.75  67.13  
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Owners view 

Table (4.18) shows that the respondents owners  ranked "Extension of project time" in the 

first position with relative index (R.I = 76.73 %). Meng (2002) stated that all problems in 

construction begin when payment is not received at the exact amount or date. Disagreements 

then leads to arguments as relationships sour, and the stage become a setting for conflict, 

blame, finger pointing and lawyers. Project exceed initial time and cost estimates and 

experienced extensive delays.  

The second effect was "Delay in project  progress" with relative index (R.I = 73.06 %). It has 

the same meaning of "Extension of project time" in the first position. This indicates  that the 

respondents views were neutral and close to some extent. Payment delay on the part of the 

employer would cause cash flow problems for the contractor which could affect the overall 

progress of works (Amoako, 2011). 

The respondents owners ranked the "Problems with neighbors" with relative index (R.I = 

56.33 %) as the last effect, that may be according to owners views because the good social 

relationship between neighbors in Gaza Strip, that‟s lead to the patience of neighbors on each 

other. So there was a weak relationship between the payment delay and the problems with 

neighbors. 

Contractors view 

Table (4.18) shows that the respondents contractors  ranked "Delay in project  progress" in the 

first position with relative index (R.I = 50.83%). That indicates the contractors see that delay 

in project progress is one of payment delay effects. 

The second factor cause payment delay in this group was "Extension of project time" with 

relative index (R.I = 50.00 %). That indicates the contractors see that extension of project 

time is one of payment delay effects. 

 The respondents contractors ranked the "Poor site safety" with relative index (R.I = 35.00%) 

as the last factor because the contractors in Gaza Strip till now didn't realize the great 

importance of maintaining the safety in site. 
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Consultants view 

Table (4.18) shows that the respondents consultants  ranked "Delay in project  progress" in 

the first position with relative index (R.I = 76.84 %). Also according to the previous reasons 

consultants see that the delay in project progress is a result of payment delay in construction 

projects and occupies a high position.  

The respondents consultants ranked the "Creates negative social impacts" with relative index 

(R.I = 55.79 %) as the last factor. The consultants may see that social relationships aren't 

considered as payment delay effect. 

Table (4.19) shows the opinion of the respondents about the and effects on project 

characteristics ranked according to the relative index from high to down, and the two higher 

R.I items  as follows: 

1. "Extension of project time" with relative index (77.70%), and P-value equal (0.0), 

and ranked 1
st
 on the  overall ranking. 

2. "Delay in project  progress" with relative index (76.99%), and P-value equal (0.0), 

and ranked 2
nd

 on the  overall ranking. 

and the two lowest  R.I items  as follows: 

1. "Poor site safety" with relative index (58.76%), and P-value equal (0.543), and 

ranked 12
th

 on the  overall ranking. 

2. "Problems with neighbors" with relative index (57.17%), and P-value equal 

(0.190), and ranked 13
th

 on the  overall ranking. 

For general the relative index for  the opinion of the  respondents about effects on 

project characteristics is (67.20%) which is less than (60%), and the P-value equal   

(0.0) which is less than (0.05), and the value of T test equal (6.225)  which is greater 

than the critical value which is equal (1.98) that mean the respondents views are 

(Positive) to the effects of this group. This indicates that the effects on project 

characteristics which result from payment delay in construction projects are important 

effects and the project parties should cooperate to mitigate or avoid these effects of 

payment delay.  
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               Table (4.19) Group (1) effects on project characteristics 

No. Factors 
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3 Extension of project 

time  
3.88 0.943 77.70 9.980 0.000 1 

1 Delay in project  

progress 
3.85 0.984 76.99 9.178 0.000 2 

9 Creates negative chain 

effect on other parties 
3.61 1.089 72.21 5.960 0.000 3 

4 Rise of project cost 3.50 1.103 69.91 4.776 0.000 4 

10 Creates negative chain 

effect on other parties 
3.47 1.001 69.38 4.983 0.000 5 

2 Scheduling of works or 

program 
3.42 0.884 68.50 5.105 0.000 6 

7 Suspension of work by 

owner or contractor 
3.42 1.155 68.32 3.828 0.000 7 

11 May result in disputes 

e.g. litigation/ arbitration        
3.40 1.154 67.96 3.669 0.000 8 

5 Low quality works 3.27 1.118 65.31 2.524 0.013 9 

8 Termination of contract 

by owner or contractor 
3.04 1.256 60.88 0.374 0.709 10 

12 Creates negative social 

impacts 
3.03 1.056 60.53 0.267 0.790 11 

6 Poor site safety 2.94 1.080 58.76 -0.610 0.543 12 

13 Problems with neighbors 2.86 1.141 57.17 -1.319 0.190 13 

Average 3.36 0.615 67.20 6.225 0.000  

          Critical value of t at df (112) and significance level (0.05) equal (1.98) 

 
 
 

4.3.2.2 Group (2) effects on owner  

Table (4.20) shows the  relative index  and ranks  of  effects on owner that results from 

payment delay in construction projects. This table contains ten effects.  In this table, only the 

most important factors and the least important factors will be discussed. 
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Table (4.20) Group (2) effects on owner 

  Owner Contractor Consultant 
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3 Delay in completion of project by 

the contractor        
74.29 1 48.33 1 81.05 1 

10 Bad reputation of the owner 61.63 7 42.78 3 70.53 2 

4 Delay in having the expected 

benefit of property        
68.57 3 41.94 4 70.53 2 

9 Cost overrun due to risk of 

payment delay  
71.02 2 41.11 5 70.53 2 

2 Payment of interest on delayed 

payment        
60.00 9 39.44 7 70.53 2 

5 Leads to suspension of works        66.12 4 38.61 8 70.53 2 

8 Contract modifications 

(replacement and addition of – 

new work to the project and 

change in specifications) 

65.71 5 39.72 6 67.37 6 

1 Most projects were unplanned        65.31 6 46.39 2 66.32 4 

7 Leads to poor quality  61.22 8 37.78 9 66.32 4 

6 Leads  to contract termination   54.29 10 32.22 10 57.89 5 

Average 64.86  40.83  69.16  

 

Owners view 

Table (4.20) shows that the respondents owners  ranked "Delay in completion of project by 

the contractor " in the first position with relative index (R.I = 74.29 %). Payment delay  from  

owner  to  contractor  lead  to  delay  of  contractors' performance  and  cause  problem  in  

time  performance.  This may  also  lead  to  disputes and claims between owner and 

contractor of project (Abu Shaban, 2008). 

The second effect was "Cost overrun due to risk of payment delay" with relative index (R.I = 

71.02%). Making progress payments to contractors on time is critical. Expediting the 

reviewing and approving of design documents, shop drawings, and payments to contractor 

can reduce any delay or cost overruns at the projects in Gaza Strip (Enshassi, et al., 2009). 

The respondents owners ranked the "Leads  to contract termination" with relative index (R.I = 

54.29 %) as the last effect, that may be according to their views considered away the contract 

termination as an effect of payment delay. 
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Contractors view 

Table (4.20) shows that the respondents contractors  ranked "Delay in completion of project 

by the contractor" in the first position with relative index (R.I = 48.33%). That indicates the 

contractors see that delay in completion of project by the contractor is one of payment delay 

effects. 

 The second factor cause payment delay in this group was "Most projects were unplanned" 

with relative index (R.I = 46.39 %). The  contractor  see that a confusion may be happen as a 

result of payment delay, which leads to a mess in his budget and planning.  

The respondents contractors ranked the "Leads  to contract termination" with relative index 

(R.I = 32.22%) as the last factor because the contractors in Gaza Strip considered away the 

contract termination as an effect of payment delay. 

Consultants view 

Table (4.20) shows that the respondents consultants  ranked "Delay in completion of project 

by the contractor " in the first position with relative index (R.I = 81.05 %). That indicates the 

consultants see that delay in completion of project by the contractor is one of payment delay 

effects. The respondents consultants ranked the "Contract modifications (replacement and 

addition of new work to the project and change in specifications)" with relative index (R.I = 

67.37%) as the last factor. The consultants may see that contract modifications aren't 

considered as payment delay effect. 

Table (4.21) shows the opinion of the  respondents about the effects on owner ranked 

according to the relative index from high to down, and the two higher R.I items  as follows: 

1. "Delay in completion of project by the contractor" with relative index (76.64%), and P-

value equal (0.0), and ranked 1
st
 on the  overall ranking. 

2.  "Most projects were unplanned" with relative index (69.03%), and P-value equal (0.0), 

and ranked 2
nd

 on the  overall ranking. 

and the two lowest  R.I items  as follows: 

1. "Leads to poor quality" with relative index (61.77%), and P-value equal (0.426), and 

ranked 8
th

 on the  overall ranking. 
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2. "Leads  to contract termination" with relative index (53.81%), and P-value equal 

(0.002), and ranked 9
th

 on the  overall ranking.  

At last, the relative index of effects on owner group is R.I = (65.77%) which is greater than 

(60%), the P-value equal (0.0) which is less than (0.05), the value of T test equal (4.591)  

which is greater than the critical value which is equal (1.98). That indicates the participants  

opinions are (Positive) to effects on owner, where the owner is affected by the payment delay 

risks and he considered as a key party in construction projects. 

             Table (4.21) Group (2) effects on owner 
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3 Delay in completion of 

project by the contractor        
3.83 0.990 76.64 8.931 0.000 1 

1 Most projects were 

unplanned        
3.45 1.069 69.03 4.488 0.000 2 

9 Cost overrun due to risk 

of payment delay  
3.44 1.069 68.85 4.402 0.000 3 

4 Delay in having the 

expected benefit of 

property        

3.42 1.075 68.32 4.113 0.000 4 

10 Bad reputation of the 

owner 
3.29 1.237 65.84 2.510 0.014 5 

5 Leads to suspension of 

works        
3.26 1.016 65.13 2.686 0.008 6 

8 Contract modifications 

(replacement and 

addition of – new work 

to the project and change 

in specifications) 

3.26 0.989 65.13 2.758 0.007 6 

2 Payment of interest on 

delayed payment        
3.15 1.117 63.04 1.438 0.153 7 

7 Leads to poor quality  3.09 1.177 61.77 0.799 0.426 8 

6 Leads  to contract 

termination   
2.69 1.061 53.81 -3.102 0.002 9 

Average 3.29 0.668 65.77 4.591 0.000  

           Critical value of t at df (112) and significance level (0.05) equal (1.98) 
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4.3.2.3 Group (3)  effects on consultant  

Table (4.22)  shows the  relative index  and ranks  of  effects on consultant that results from 

payment delay in construction projects. This table contains eight effects. In this table, only the 

most important factors and the least important factors will be discussed. 

Table (4.22) Group (3) effects on consultant 

  Owner Contractor Consultant 

No. Factors 
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3 Consultants spend longer time 

than planned        
65.71 3 43.06 3 73.68 1 

4 Absence of consultant's site staff  66.94 1 40.83 4 71.58 2 

5 Slowness in giving instruction  64.08 4 38.06 6 71.58 3 

2 Slow down of the works        62.86 5 46.39 1 65.26 4 

8 Bad reputation of the consultant  57.96 8 37.50 7 65.26 4 

1 Cost of consultancy services 

increased 
66.53 2 43.33 2 63.16 5 

7 Waiting time for approval of  

sample sizes  
59.59 7 36.94 8 63.16 5 

6 Lack of quality control  62.04 6 39.44 5 61.05 6 

Average 63.21  40.69  66.84  

 

Owners view 

Table (4.22) shows that the respondents owners  ranked "Absence of consultant's site staff " in 

the first position with relative index (R.I = 66.94%). Consultant sharing in the responsibility 

of time and cost overruns specially when the consultant delay the payments of contractor. 

Also the absence of consultant staff affect on the progress of work. Consultant should find a 

method to put replacement staff at site (Al-Najjar, 2008).   

The second effect was "Cost of consultancy services increased" with relative index (R.I = 

66.53%). The implications of payment default on the consultants from the contractors 

identified were slow pace of the works, reduction of consultants activities, increased cost of 

consultancy services, morals requirement of consultants weaken and also consultants 

spending longer time than planned (Amoako, 2011). 
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The respondents owners ranked the "Bad reputation of the consultant" with relative index (R.I 

= 57.96 %) as the last effect, that may be according to their views it considered away the bad 

reputation of the consultant as an effect of  payment delay. 

 

Contractors view 

Table (4.22) shows that the respondents contractors  ranked " Slow down of the works " in the 

first position with relative index (R.I = 46.39 %). Slow down the execution of the work is one 

of the payment delay effects; where the contractors can't pay to material suppliers and their 

team salaries. 

The second factor cause payment delay in this group was "Cost of consultancy services 

increased " with relative index (R.I = 43.33 %). The  contractor  see that the cost overrun of 

consultancy services consider as an effect of payment delay. 

The respondents contractors ranked the "Waiting time for approval of  sample sizes" with 

relative index (R.I = 36.94 %) as the last factor; where the contractors in Gaza Strip 

considered this effect as a weak one. 

Consultants view 

Table (4.22) shows that the respondents consultants  ranked "Consultants spend longer time 

than planned" in the first position with relative index (R.I = 73.68 %). Amoako (2011) states 

that the implications of payment default on the consultants from the contractors identified 

were: slow pace of the works, reduction of consultants‟ activities, increased cost of 

consultancy services, morals requirement of consultants weaken and also consultants 

spending longer time than planned. The respondents consultants ranked the "Lack of quality 

control" with relative index (R.I = 61.05 %) as the last factor. The consultants may see that 

lack of quality control isn't considered as payment delay effect. 

Table (4.23) shows the opinion of the  respondents about the effects on consultant ranked 

according to the relative index from high to down, and the two higher R.I items  as follows: 

1. "Consultants spend longer time than planned" with relative index (68.32%), and P-

value equal (0.0), and ranked 1
st
 on the  overall ranking. 
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2. "Slow down of the works" with relative index (67.79%), and P-value equal (0.0), and 

ranked 2
nd

 on the  overall ranking. 

and the two lowest  R.I items  as follows: 

1. "Waiting time for approval of  sample sizes" with relative index (60.00%), and P-value 

equal (1.00), and ranked 6
th

 on the  overall ranking. 

2. "Bad reputation of the consultant" with relative index (60.00%) , and P-value equal 

(1.00),  and ranked 6
th

 on the  overall ranking. 

 The results illustrated that the relative index of effects on consultant is (64.58%) which is 

greater than (60%), the P-value equal (0.001) which is less than (0.05), the value of T test 

equal (3.475) which is greater than the critical value which is equal (1.98). So the respondents 

views are (Positive) to the effects on consultant. This indicates that the consultant affected by 

the payment delay risks and he should do hardly to avoid payment delay. 

              Table (4.23) Group (3) effects on consultant  
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3 Consultants spend 

longer time than planned        
3.42 0.989 68.32 4.473 0.000 1 

2 Slow down of the works        3.39 0.986 67.79 4.198 0.000 2 

1 Cost of consultancy 

services increased 
3.35 1.017 67.08 3.700 0.000 3 

4 Absence of consultant's 

site staff  
3.35 0.954 67.08 3.946 0.000 3 

5 Slowness in giving 

instruction  
3.20 1.036 64.07 2.088 0.039 4 

6 Lack of quality control  3.12 1.067 62.30 1.146 0.254 5 

7 Waiting time for 

approval of  sample 

sizes  

3.00 1.134 60.00 0.000 1.000 6 

8 Bad reputation of the 

consultant  
3.00 1.150 60.00 0.000 1.000 6 

Average 3.23 0.701 64.58 3.475 0.001  

           Critical value of t at df (112) and significance level (0.05) equal (1.98) 
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4.3.2.4 Group (4) effects on contractor  

Table (4.24)  shows the  relative index  and ranks  of  effects on contractor that results from 

payment delay in construction projects. This table contains eighteen effects.  In this table, only 

the most important factors and the least important factors will be discussed. 

Table (4.24) Group (4) effects on contractor 

  Owner Contractor Consultant 

No. Factors 
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10 Late payment of salaries        75.10 1 53.89 1 83.16 1 

5 Difficult to procure material and 

services        
74.69 2 47.78 10 83.16 1 

3 Time overrun of project 73.06 4 53.06 2 80.00 2 

13 Slow down the progress until 

payment is received 
73.06 4 50.00 7 80.00 2 

2 Forced to borrow from financial 

institutions        
66.12 11 46.11 11 80.00 2 

1 Cash flow problems        74.29 3 51.39 3 78.95 3 

6 High interest rate due to loans        67.76 9 48.06 9 78.95 3 

12 Difficult to tender for new 

projects  
68.57 8 51.11 4 77.89 4 

11 Bad reputation of the contractor 66.94 10 50.83 5 77.89 4 

18 Sub-contractor refuse to continue 

works on the project 
71.02 6 50.28 6 72.63 5 

4 Cost overrun of project        71.43 5 49.44 8 71.58 6 

17 Continue to submit a claim 69.80 7 45.56 12 71.58 6 

9 Low productivity of labor  66.12 11 39.72 14 71.58 6 

7 Difficult to maintain equipment        60.41 15 39.17 15 67.37 7 

14 Suspend the work until payment is 

received 
65.31 12 37.50 16 66.32 8 

8 Shortage of equipment  62.86 13 40.83 13 65.26 9 

16 Interpret the contract document on 

payment issue and seek legal 

advice 

61.63 14 36.11 17 63.16 10 

15 Contract termination 57.14 16 32.22 18 57.89 11 

Average 68.07  45.73  73.74  
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Owners view 

Table (4.24) shows that the respondents owners  ranked "Late payment of salaries" in the first 

position with relative index (R.I = 75.10 %). According to National Construction Association 

of Sri Lanka (2008) payment is necessary on time because the construction industry is one of 

the most significant sources of employment to engineers, technicians, skilled labor and 

managers. When the monthly salary not paid on the set date the employee as well as his 

family faces difficulties. 

The second effect was "Difficult to procure material and services" with relative index (R.I = 

74.69 %). Construction firms often look out for suppliers and manufacturers who provide 

discount facilities to trade with. This serves as an incentive for firms as they could purchase 

large volume of materials. Sometimes, suppliers give discount to contractors who make 

purchase above a certain quantities of materials whilst long term relationship with suppliers 

can help give discount facilities to contracts (Amoako, 2011). 

The respondents owners ranked the "Contract termination" with relative index (R.I = 57.14 

%) as the last effect, that may be according to their views it considered away the Contract 

termination as an effect of  payment delay. 

Contractors view 

Table (4.24) shows that the respondents contractors  ranked "Late payment of salaries" in the 

first position with relative index (R.I = 53.89 %). Also its important effect as explained 

previously in the owner view.  

The second factor cause payment delay in this group was "Time overrun of project" with 

relative index (R.I = 53.06 %). The major implications of payment default from the 

contractors perspective identified were: contractors cash flow forecast affected, increase in 

construction cost, extension of intended completion date, payment of interest on delayed 

payment does not off-set contractors liabilities, scheduling of works or program distracted and 

leads to bankruptcy or liquidation (Nazir, 2006).  

The respondents contractors ranked the "Contract termination" with relative index (R.I = 

32.22 %) as the last factor ; where the contractors in Gaza Strip considered this effect as a 

weak one. 
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Consultants view 

Table (4.24) shows that the respondents consultants  ranked "Late payment of salaries"  and 

"Difficult to procure material and services" in the first position with relative index (R.I = 

83.16 %). Also these were important effects as explained previously in the owner view.  

The respondents consultants ranked the "Contract termination" with relative index (R.I = 

57.89 %) as the last factor. The consultants may see that contract termination isn't considered 

as payment delay effect. 

Table (4.25) shows the opinion of the  respondents about the and effects on contractor ranked 

according to the relative index from high to down, and the two higher R.I items  as follows: 

1. "Late payment of salaries" with relative index (80.88%), and P-value equal (0.0), and 

ranked 1
st
 on the  overall ranking. 

2. "Time overrun of project" with relative index (78.94%), and P-value equal (0.0), and 

ranked 2
nd

 on the  overall ranking. 

and the two lowest  R.I items  as follows: 

1. "Interpret the contract document on payment issue and seek legal advice" with relative 

index (60.35%), and P-value equal (0.872), and ranked 16
th

 on the  overall ranking. 

2. "Contract termination" with relative index (55.04%), and P-value equal (0.056), and 

ranked 17
th

 on the  overall ranking. 

Its noted that, relative index about effects on contractor is R.I = (71.05%) which is greater 

than (60%), the P-value equal (0.0) which is less than (0.05), and the value of T test equal 

(8.919) which is greater than the critical value which is equal (1.98). That indicates the 

participants opinions are (Positive) to the effects of this group and the contractor should use 

all of his effort to mitigate the payment delay effects. 
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           Table (4.25) Group (4) effects on contractor 
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10 Late payment of salaries        4.04 0.976 80.88 11.369 0.000 1 

3 Time overrun of project 3.95 0.943 78.94 10.670 0.000 2 

1 Cash flow problems        3.91 1.090 78.23 8.888 0.000 3 

13 Slow down the progress 

until payment is received 
3.85 0.984 76.99 9.178 0.000 4 

5 Difficult to procure material 

and services        
3.84 0.996 76.81 8.972 0.000 5 

12 Difficult to tender for new 

projects  
3.77 1.126 75.40 7.268 0.000 6 

18 Sub-contractor refuse to 

continue works on the 

project 

3.75 1.005 75.04 7.958 0.000 7 

4 Cost overrun of project        3.73 1.063 74.51 7.258 0.000 8 

11 Bad reputation of the 

contractor 
3.73 1.219 74.51 6.327 0.000 8 

6 High interest rate due to 

loans        
3.66 1.107 73.27 6.374 0.000 9 

2 Forced to borrow from 

financial institutions        
3.58 1.171 71.50 5.221 0.000 10 

17 Continue to submit a claim 3.57 0.925 71.33 6.511 0.000 11 

9 Low productivity of labor  3.30 1.133 66.02 2.823 0.006 12 

8 Shortage of equipment  3.21 1.004 64.25 2.249 0.026 13 

14 Suspend the work until 

payment is received 
3.17 1.217 63.36 1.469 0.145 14 

7 Difficult to maintain 

equipment        
3.12 1.028 62.48 1.282 0.203 15 

16 Interpret the contract 

document on payment issue 

and seek legal advice 

3.02 1.165 60.35 0.162 0.872 16 

15 Contract termination 2.75 1.366 55.04 -1.928 (0.05)6 17 

Average 3.55 0.659 71.05 8.919 0.000  

       Critical value of t at df (112) and significance level (0.05) equal (1.98) 

 
 

4.3.2.5 Analysis of the  effect and risk of payment delay on construction projects  

Table (4.26) show the opinion of the  respondents about the effect and risk of payment 

delay on construction projects, the relative index of the effects on contractor group equal 
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R.I = (67.90%), and it ranked in the 1
st
 position. That indicates the contractor is the most 

affected party by payment delay risks. 

                 Table (4.26) Analysis of the  effect and risk of payment delay on construction 

projects 

Group Factors 
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4 Effects on contractor 3.55 0.659 71.05 8.919 0.000 1 

1 Effects on project 

characteristics 
3.36 0.615 67.20 6.225 0.000 2 

2 Effects on owner 3.29 0.668 65.77 4.591 0.000 3 

3 Effects on consultant 3.23 0.701 64.58 3.475 0.001 4 

Average 3.39 0.570 67.90 7.361 0.000  

            Critical value of t at df (112) and significance level (0.05) equal (1.98) 

 
 

4.3.3 Section (D):  The effective remedy to the  payment delay 

Table (4.27)  shows the  relative index  and ranks  of  factors that identify the effective 

remedy to the payment delay effects. This section contains fifteen factors. In this section, 

only the most important factors and the least important factors will be discussed. 
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     Table (4.27) The effective remedy to the  payment delay 

  Owner Contractor Consultant 

No. Factors 
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2 Defined time frame for payment 73.88 3 49.72 3 78.95 1 

6 Employer work within stipulated budget 71.84 4 48.06 5 77.89 2 

3 Contractors should submit timely accurate 

invoices  with complete documents 
77.14 1 53.89 1 76.84 3 

4 Contractors should chase payment due 

relentlessly 
75.10 2 50.28 2 75.79 4 

5 Requires the owner to provide the owner‟s 

payment guarantee or bond 
63.67 7 43.33 8 75.79 5 

7 Charging interest on late payment amount 60.00 8 41.19 9 71.58 6 

1 Negotiate payment terms with the owner  

to facilitate a healthy cash flow 
71.84 4 46.94 6 70.53 7 

8 Understand and study the payment 

requirement of each individual project 
68.57 5 48.33 4 69.47 8 

15 Absence of bureaucracy 65.31 6 44.44 7 63.16 9 

12 Sending notice letter trough contractor's 

lawyer   

 

58.78 9 34.72 11 56.84 10 

14 Just ignore and continue with next month‟s 

claim 
51.02 12 35.83 10 49.47 11 

9 Apply term loan from bank to cover the 

consequences of late payment 
51.43 11 31.67 13 49.47 11 

13 Initiate arbitration or litigation 52.24 10 32.22 12 48.42 12 

10 Allow the contractor to slow down the 

work until payment is received 
51.43 11 29.72 14 47.37 13 

11 Allow the contractor to suspend the work 

until payment is received 
46.94 13 26.67 15 42.11 14 

Average 62.61  41.13  63.58  

 

 

Owners and contractors views 

Table (4.27) shows that the respondents owners and contractors  ranked "Contractors should 

submit timely accurate invoices  with complete documents" in the first position with relative 

index (R.I = 77.14 % and 53.89 %) respectively. According to Mei Ye and Abdul Rahman, 

(2010) the contractors should submit timely accurate invoices  with complete documents to 

mitigate the payment delay effects.  
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Also in Gaza Strip construction projects,  contractors should submit all necessary documents 

such as: shopdrawing details, quantity calculation sheet, tax invoice, and sometimes full 

report about the project progress to reduce the effect of payment delay.   

The second effect was "Contractors should chase payment due relentlessly" with relative 

index (R.I = 75.10 % and 50.28 %) respectively. According to Mei Ye and Abdul Rahman, 

(2010) contractors should follow up their payments seriously with contractors to avoid 

payment delay effects. 

 In Gaza Strip, most of projects are funding from international associations; so the payment 

process take time at many projects, that‟s force the contractor to follow up his payment 

seriously. 

The respondents owners and contractors ranked the "Allow the contractor to suspend the work 

until payment is received" with relative index (R.I = 46.94 % and 29.72 %) respectively as the 

last effect. 

In Gaza Strip  projects, owners don't prefer the choice of work suspension, where suspension 

lead to more difficult and complexity. 

  

Consultants view 

Table (4.27) shows that the respondents consultants  ranked "Defined time frame for 

payment"  and "Difficult to procure material and services" in the first position with relative 

index (R.I = 78.95%). Amoako, (2011) considered the remedy factor "Defined time frame for 

payment"  as a one of strategic methods to eliminate payment delay effects.  

 

The second effect was "Employer work within stipulated budget" with relative index (R.I = 

77.89 %) respectively. So it's necessary that employers work within budget and don‟t make 

extra works or variation orders. 

The respondents consultants ranked the "Allow the contractor to suspend the work until 

payment is received" with relative index (R.I = 42.11%) as the last factor. As owners and 
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contractors, also the consultants saw that work suspension isn't considered as payment delay 

remedy. 

Table (4.28) shows the opinion of the  respondents about the effective remedy to the  payment 

delay and ranked according to the relative index from high to down, and the two higher R.I 

items  as follows: 

1. "Contractors should submit timely accurate invoices  with complete documents" with 

relative index (80.71%), and P-value equal (0.0), and ranked 1
st
 on the  overall ranking. 

2. "Contractors should chase payment due relentlessly" with relative index (77.35%), and 

P-value equal (0.0), and ranked 2
nd

 on the  overall ranking. 

and the two lowest  R.I items  as follows: 

1. "Allow the contractor to slow down the work until payment is received" with relative 

index (49.20%), and P-value equal (0.0), and ranked 14
th

 on the  overall ranking. 

2. "Allow the contractor to suspend the work until payment is received" with relative 

index (44.42%), and P-value equal (0.0), and ranked 15
th

 on the  overall ranking. 

The results show that, the relative index for  the participants view points about the effective 

remedy to the  payment delay is R.I = (64.05%) which is greater than (60%), the P-value 

equal (0.0) which is less than (0.05), the value of T test equal (4.106)  which is greater than 

the critical value which is equal (1.98). That indicates the respondents views are (Positive) 

to factors of effective remedy to the payment delay effects and the project parties should 

take in care these factors to mitigate the payment delay effects. 
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           Table (4.28) The effective remedy to the  payment delay 

No. Factors 
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3 Contractors should submit 

timely accurate invoices  with 

complete documents 

4.04 0.954 80.71 11.541 0.000 1 

4 Contractors should chase 

payment due relentlessly 
3.87 0.901 77.35 10.227 0.000 2 

2 Defined time frame for payment 3.85 0.984 76.99 9.178 0.000 3 

6 Employer work within 

stipulated budget 
3.74 0.971 74.87 8.140 0.000 4 

1 Negotiate payment terms with 

the owner  to facilitate a healthy 

cash flow 

3.65 0.981 72.92 6.998 0.000 5 

8 Understand and study the 

payment requirement of each 

individual project 

3.61 1.013 72.21 6.409 0.000 6 

5 Requires the owner to provide 

the owner‟s payment guarantee 

or bond 

3.40 1.065 67.96 3.974 0.000 7 

15 Absence of bureaucracy 3.36 1.181 67.26 3.267 0.001 8 

7 Charging interest on late 

payment amount 
3.21 1.166 64.29 1.945 (0.05)4 9 

12 Sending notice letter trough 

contractor's lawyer   

 

2.86 1.133 57.17 -1.329 0.187 10 

14 Just ignore and continue with 

next month‟s claim 
2.66 1.099 53.27 -3.253 0.002 11 

13 Initiate arbitration or litigation 2.57 1.164 51.33 -3.960 0.000 12 

9 Apply term loan from bank to 

cover the consequences of late 

payment 

2.54 1.061 50.80 -4.611 0.000 13 

10 Allow the contractor to slow 

down the work until payment is 

received 

2.46 1.086 49.20 -5.284 0.000 14 

11 Allow the contractor to suspend 

the work until payment is 

received 

2.22 1.108 44.42 -7.472 0.000 15 

 Average 3.20 0.524 64.05 4.106 0.000  

   Critical value of t at df (112) and significance level (0.05) equal (1.98) 
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4.3.4 Analysis of part two: The effect of payment delay on construction projects in 

Gaza Strip 

 Table (4.29) shows the opinion of the respondents about the all sections (The effect of 

payment delay on construction projects in Gaza Strip) and ranked according to the relative 

index from high to down, and for general the relative index for  the opinion of the  sample 

size equal (65.26%) which is greater than (60%), and the P-value equal (0.0) which is less 

than (0.05), and the value of T test equal (5.763)  which is greater than the critical value 

which is equal (1.98).  That mean the respondents views are (Positive) to all sections, and this 

indicates that there is a general satisfaction of the parties toward the factors that contribute to 

causes of payment delay in construction projects, the  effect and risk of payment delay on 

construction projects and the effective remedy to the payment delay, that suggested in this 

research.   

             

                  Table (4.29) All sections 

Section Factors 
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C The  effect and risk 

of payment delay on 

construction projects 

3.39 0.570 67.90 7.361 0.000 1 

D The effective remedy 

to the  payment delay 
3.20 0.524 64.05 4.106 0.000 2 

B The factors that 

contribute to causes 

of payment delay in 

construction projects 

3.02 0.598 60.45 0.401 0.690 3 

Average 3.26 0.486 65.26 5.763 0.000  

            Critical value of t at df (112) and significance level (0.05) equal (1.98) 

 

4.4 One way analysis of variance (ANOVA) 

 

4.4.1 The factors that contribute to causes of payment delay in construction projects 

1. There is a significant differences about owner related factors due  to type of 

organization (Owner, contractor and consultant) levels at significant level α = (0.05). 

To test the hypothesis we use the one way ANOVA and the result illustrated in Table 

http://www.google.ps/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&cad=rja&ved=0CDwQFjAC&url=http%3A%2F%2Fen.wikipedia.org%2Fwiki%2FOne-way_analysis_of_variance&ei=cFR9UpqvFsmC4ASVjYGgBQ&usg=AFQjCNEx51HT8KgPVy_lpYYNjnha0fCQjQ&bvm=bv.56146854,d.bGE
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(4.30) which show that the P-value equal  (0.327)  which is greater than (0.05)  and the 

value of F test  equal (1.128) which is less than the value of critical value which is 

equal (3.08), that‟s  means there are no statistical differences about the owner related 

factors due  to type of organization (Owner, contractor and consultant) at significant 

level α = (0.05).   

         Table (4.30) One way ANOVA test for difference in point of view up to the owner 

related factors due  to type of organization  

Field Source 
Sum of 

Squares 
df 

Mean 

Square 
F value P-Value 

Owner related factors 

Between groups 0.884 2 0.442 

1.128 

 

0.327 

 

Within groups 
43.111 110 0.392 

Total  
43.995 112  

        Critical value of F at df (2,110) and significance level (0.05) equal (3.08) 

 

2. There is a significant differences about consultant related factors due to type of 

organization (Owner, contractor and consultant) levels at significant level α = (0.05). 

To test the hypothesis we use the one way ANOVA and the result illustrated in Table 

(4.31) which show that the P-value  equal  (0.814) which is greater than (0.05)  and the 

value of F test  equal  (0.207) which is less than the value of critical value which is 

equal (3.08), that‟s  means there are no statistical differences about the consultant 

related factors due to type of organization (Owner, contractor and consultant) at 

significant level α = (0.05). 

Table (4.31) One way ANOVA test for difference in point of view up to the 

consultant related factors due  to type of organization  

Field Source 
Sum of 

Squares 
df 

Mean 

Square 
F value P-Value 

Consultant related 

factors 

Between groups 0.169 2 0.085 

0.207 0.814 Within groups 
45.058 110 0.410 

Total  
45.227 112  

        Critical value of F at df (2,110) and significance level (0.05) equal (3.08) 
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3. There is a significant differences about contractor related factors due to type of 

organization (Owner, contractor and consultant) levels at significant level α = (0.05). 

To test the hypothesis we use the one way ANOVA and the result illustrated in Table 

(4.32) which show that the P-value  equal  (0.063) which is greater than (0.05)  and the 

value of F test  equal  (2.841) which is less than the value of critical value which is 

equal (3.08), that‟s  means there are no statistical differences about the contractor 

related factors due to type of organization (Owner, contractor and consultant) at 

significant level α = (0.05). 

Table (4.32) One way ANOVA test for difference in point of view up to the 

contractor related factors due  to type of organization  

Field Source 
Sum of 

Squares 
df 

Mean 

Square 
F value P-Value 

Contractor related 

factors 

Between groups 4.057 2 2.029 

2.841 

 

0.063 

 

Within groups 
78.545 110 0.714 

Total  
82.602 112  

        Critical value of F at df (2,110) and significance level (0.05) equal (3.08) 

 

4.4.2 The effect and risk of payment delay on construction projects 

1. There is a significant differences about effects on project characteristics due to type of 

organization (Owner, contractor and consultant) levels at significant level α = (0.05). 

To test the hypothesis we use the one way ANOVA and the result illustrated in Table 

(4.33) which show that the P-value  equal  (0.953) which is greater than (0.05)  and the 

value of F test  equal  (0.049) which is less than the value of critical value which is 

equal (3.08), that‟s  means there are no statistical differences about the effects on 

project characteristics due to type of organization (Owner, contractor and consultant) 

at significant level α = (0.05). 
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Table (4.33) One way ANOVA test for difference in point of view up to the effects on 

project characteristics due  to type of organization  

Field Source 
Sum of 

Squares 
df 

Mean 

Square 
F value P-Value 

Effects on project 

characteristics 

Between groups 0.037 2 0.019 

0.049 0.953 Within groups 
42.321 110 0.385 

Total  
42.358 112  

        Critical value of F at df (2,110) and significance level (0.05) equal (3.08) 

 

2. There is a significant differences about the effects on owner due to type of 

organization (Owner, contractor and consultant) levels at significant level α = (0.05). 

To test the hypothesis we use the one way ANOVA and the result illustrated in Table 

(4.34) which show that the P-value  equal  (0.477) which is greater than (0.05)  and the 

value of F test  equal  (0.746) which is less than the value of critical value which is 

equal (3.08), that‟s  means there are no statistical differences about the effects on 

owner due to type of organization (Owner, contractor and consultant) at significant 

level α = (0.05). 

Table (4.34) One way ANOVA test for difference in point of view up to the effects on 

owner due  to type of organization  

Field Source 
Sum of 

Squares 
df 

Mean 

Square 
F value P-Value 

Effects on owner 

Between groups 0.669 2 0.334 

0.746 0.477 Within groups 
49.306 110 0.448 

Total  
49.975 112  

        Critical value of F at df (2,110) and significance level (0.05) equal (3.08) 

 

3. There is a significant differences about the effects on consultant due to type of 

organization (Owner, contractor and consultant) levels at significant level α = (0.05). 

To test the hypothesis we use the one way ANOVA and the result illustrated in Table 

(4.35) which show that the P-value  equal  (0.603) which is greater than (0.05)  and the 

value of F test  equal  (0.508) which is less than the value of critical value which is 

equal (3.08), that‟s  means there are no statistical differences about the effects on 
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consultant due to type of organization (Owner, contractor and consultant) at 

significant level α = (0.05). 

Table (4.35) One way ANOVA test for difference in point of view up to the effects on 

consultant due  to type of organization  

Field Source 
Sum of 

Squares 
df 

Mean 

Square 
F value P-Value 

Effects on consultant 

Between groups 0.503 2 0.252 

0.508 0.603 Within groups 
54.462 110 0.495 

Total  
54.966 112  

        Critical value of F at df (2,110) and significance level (0.05) equal (3.08) 

 

4. There is a significant differences about the effects on contractor due to type of 

organization (Owner, contractor and consultant) levels at significant level α = (0.05). 

To test the hypothesis we use the one way ANOVA and the result illustrated in Table 

(4.36) which show that the P-value  equal  (0.107) which is greater than (0.05)  and the 

value of F test  equal  (2.277) which is less than the value of critical value which is 

equal (3.08), that‟s  means there are no statistical differences about the effects on 

contractor due to type of organization (Owner, contractor and consultant) at significant 

level α = (0.05). 

Table (4.36) One way ANOVA test for difference in point of view up to the effects on 

contractor due  to type of organization  

Field Source 
Sum of 

Squares 
df 

Mean 

Square 
F value P-Value 

Effects on contractor 

Between groups 1.931 2 0.966 

2.277 0.107 Within groups 
46.648 110 0.424 

Total  
48.579 112  

        Critical value of F at df (2,110) and significance level (0.05) equal (3.08) 
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4.4.3 The effective remedy to the  payment delay 

There is a significant differences about the effective remedy to the  payment delay due to 

type of organization (Owner, contractor and consultant) levels at significant level α = 

(0.05). To test the hypothesis we use the one way ANOVA and the result illustrated in 

Table (4.37) which show that the P-value  equal  (0.331) which is greater than (0.05)  and 

the value of F test  equal  (1.116) which is less than the value of critical value which is 

equal (3.08), that‟s  means there are no statistical differences about the effective remedy to 

the  payment delay due to type of organization (Owner, contractor and consultant) at 

significant level α = (0.05). 

Table (4.37) One way ANOVA test for difference in point of view up to the effective 

remedy to the  payment delay due  to type of organization  

Field Source 
Sum of 

Squares 
df 

Mean 

Square 
F value P-Value 

The effective remedy 

to the  payment delay 

Between groups 0.611 2 0.306 

1.116 0.331 Within groups 
30.135 110 0.274 

Total 
30.746 112  

        Critical value of F at df (2,110) and significance level (0.05) equal (3.08) 

 

4.5 Chapter summary  

In this chapter, the results of this study were generated from all the responses received. The 

structured data are summarized by calculating frequencies, percentage, relative index, 

standard deviation, mean, and ranks. It was based on questionnaire sections in the results 

analysis and discussion. 

1. Section (A) general information 

This part mainly is designed to provide general information about the respondents in terms of 

the type of respondent organization or company, respondent position in the 

organization/company, number of years that the respondent has experience in the construction 

industry, number of years that the respondent organization or company has experience in 

construction, number of fixed employees at the respondent organization or company, the type 

of project that the respondent has worked recently and respondent recently project price. 
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2. Section (B): The factors that contribute to causes of payment delay in construction 

projects 

Table (4.8)  shows the  relative index  and ranks  of  factors that contribute to causes of 

payment delay in construction projects. This section contains  three  groups; group (1) 

contains six factors, group (2) contains seven factors and group (3) contains ten factors.  In 

this section, the factors related to contractor has the high relative index. 

3. Section (C):  The  effect and risk of payment delay on construction projects 

Table (4.16)  shows the  relative index  and ranks  of  the  effect and risk of payment delay on 

construction projects. This section contains  four  groups; group (1) contains thirteen effects, 

group (2) contains ten effects, group (3) contains eight effects and group (4) contains eighteen 

effects.  In this section, the contractor is the most affected party by payment delay. 

4. Section (D):  The effective remedy to the  payment delay 

The results derived from the data analysis indicated that the highest three ranking actions that 

have been taken by respondents to mitigate payment delay risks were; contractors should 

submit timely accurate invoices  with complete documents, contractors should chase payment 

due relentlessly and defined time frame for payment. 
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CHAPTER (5) 

SUPPORT VECTOR MACHINES MODEL 
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5.1 Introduction  

There is a consensus among researchers and industry experts that one of the principal barriers 

to promote improvement in construction projects is the payment delay risks. Through this 

research, a model formulated to measure the risk of payment delay of  construction projects in 

Gaza Strip. 

A Neural Network training program, NeuroSolution, was used as a standalone environment 

for support-vector machines (SVM) development and training. Moreover, for verifying this 

work the plentiful trial and error process was performed to obtain the best model architecture.  

The following sections present the steps performed to design the support-vector machines 

(SVM) model and finally the analysis and discussion of results. 

5.2 Support vector machines (SVM) 

The support-vector network is a new learning machine for two-group classification problems. 

The machine conceptually implements the following idea: input vectors  are non-linearly 

mapped to a very high dimension feature space. In this feature  space a linear decision surface 

is constructed. Special properties of the decision surface ensures high generalization ability of 

the learning machine. The idea behind the support-vector network was previously 

implemented for the restricted case  where  the training data can be separated without errors 

(Cortes and Vapnik, 1995). 

The theory that underlies support vector machines (SVM) represents a new statistical 

technique that has drawn much attention in recent years. This learning theory may be seen as 

an alternative training technique for polynomial, radial basis function and multi-layer percept 

classifiers. SVM are based on the structural risk minimization (SRM) induction principle 

(Lin, 2004). 

The SVM deals with classification and regression problems by mapping the input data into 

high-dimensional feature spaces. Its central feature is that the regression surface can be 

determined by a subset of points or support-vectors (SV); all other points are not important in 

determining the surface of the regression (Chen and Shih, 2006).  
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5.3 Support vector machines (SVM) and artificial neural network (ANN)  

According to Chen and Shih (2006) the SVM, which originated as an implementation of 

Vapnik‟s Structural Risk Minimization (SRM) principle, is now being used to solve a variety 

of learning, classification and prediction problems. In many ways, a SVM performs the same 

function as  artificial neural network (ANN). For example, when both the input and output 

data are available (supervised learning in ANN), the SVM can perform classification and 

regression; but when only the input data are available, it can perform clustering, density 

estimation and principle component analysis. The SVM is more than just another algorithm. It 

has the following advantages over an ANN: 

1. It can obtain the global optimum. 

2. The over fitting problem can be easily controlled. 

3. Empirical testing has shown that the performance of SVMs is better than ANNs in 

classification (Cai and Lin, 2002; Morris and Autret, 2001) and in regression (Tay and 

Cao, 2011). 

 

5.4 The using of support vector machines in construction 

There are plenty of learning approaches for applications in the engineering fields. Scholars 

have utilized approaches such as neural networks, case based reasoning, and self-organizing 

feature map based optimization to deal with practical construction problems. SVM is one 

popular type of learning approach which has been utilized in the engineering fields, especially 

for pattern classification. Recently this approach has also been adapted for the construction 

industry, for example, for the solving of cost estimates, contract risk, and construction safety 

problems. Construction material suppliers are usually exposed to financial risks as a 

consequence of a high debt capital structure and the nature of the material import business. 

There is demand for a tool that is able to predict whether such a material supplier, based on its 

financial status, should use derivatives to hedge financial risks. a prediction model using the 

Support Vector Machine (SVM) was developed to determine whether employing risk hedging 

based on derivatives usage would be beneficial. The SVM prediction model, based on the 

kernel radial basis function and normalized data, yields a prediction accuracy rate of 80.65%. 

The evaluation, using logistics and small sets of data. A ten financial determinates are proven 

candidates for financial risk hedging. SVM prediction model appeared feasible for 

construction material suppliers to apply the model (Chen and Lin, 2010). 
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5.5 SVM prediction model 

The data sample sizes are taken from interview reports of expert engineers who working in 

contracting companies which conduct business related to construction in Gaza Strip. 

Considering accessibility of data, this research includes interview with (31) construction 

companies. 

5.6 The data collection to build the SVM model 

The data collection techniques employed may be various and are likely to be used in 

combination. They may include, for example, interviews, observation, documentary analysis, 

if you are using a case study strategy you are likely need to use and triangulate multiple 

sources of data (Saunders, et al., 2009). 

 Triangulation refers to the use of different data collection techniques within one study in 

order to ensure that the data are telling you what you think they are telling you. For 

example, qualitative data collected using semi-structured group interviews may be a 

valuable way of triangulating quantitative data collected by other means such as a 

questionnaire (Saunders, et al., 2009). 

A structured interview is sometimes called a standardized interview. The same questions 

are asked of all respondents. Corbetta (2003) states that structured interviews are 

interviews in which all respondents are asked the same questions with the same wording 

and in the same sequence. According to David and Sutton (2004) strength of structured 

interviews is prompting can be included with the questions and if a question is 

inappropriate, data on why no response was made can be recorded.  Furthermore, non-

verbal cues, such as facial expressions, gestures can be recorded. 

 The Case Study is an empirical inquiry that investigates a contemporary phenomenon in 

depth and within a real life context, especially when the boundaries between phenomenon 

and context are not clearly evident or when there is a lack of relevant information. They 

should aim to focus on relationships, structure and processes in a natural setting and 

discover interconnections and interrelationships between the various parts. Thus case 

studies tend to be holistic rather than dealing with isolated factors. A case study can 

provide the opportunity to find out more than just the outcomes, i.e. it can explain why 

certain outcomes might occur. They should illustrate, explain and provide more detail or 

expand on qualitative findings whilst facilitating conceptualization and the development of 

theory (Yin, 2003). 
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Robson (2002) defines case study as a strategy for doing research which involves an 

empirical investigation of a particular contemporary phenomenon within its real life 

context using multiple sources of evidence. Strengths of case studies is to give 

psychological researchers the possibility to investigate cases, which could not possibly be 

engineered in research laboratories. For example, the money case study (McLeod, 2008).  

 A structured interview in addition to a  hypothetical case study  

To build the SVM model,  thirty one (31) interviews were done with contractors, the 

contractors were chosen because they were the most hurters due to the effects of payment 

delay, which were discussed previously in chapter (4), where through results and analysis 

eighteen (18) effects were ranked according to their mean and relative index (R.I.), the 

highest nine (9) effects were chosen to estimate the financial loss percentages or weights of 

each effect as a result of payment delay. Table  (5.1) shows the highest ranked effects of 

payment delay on contractor according to mean above (3.66) and relative index (R.I.) 

above (73.27% ) from the 1st to the 9th,  that resulted previously and illustrated in Table 

(4.25). 

 

                     Table (5.1) Effects of payment delay on contractor  

Relative 

index 
Mean Effects of payment delay on contractor No. 

80.88 4.04 Late payment of salaries       1.  

78.94 3.95 Time overrun of project 2.  

78.23 3.91 Cash flow problems       3.  

76.99 3.85 Slow down the progress until payment is 

received 

4.  

76.81 3.84 Difficult to procure material and services       5.  

75.40 3.77 Difficult to tender for new projects 6.  

75.04 3.75 Sub-contractor refuse to continue works on 

the project 
7.  

74.51 3.73 Bad reputation of the contractor 8.  

73.27 3.66 High interest rate due to loans        9.  

 

 

Note: the ranked 8
th

 item (cost overrun of project) as an effect of payment delay on contractor  

in Table (4.5) was excluded, where the contractors consider this item as a total  loss and 
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include all mentioned nine items in Table (5.1), if cost overrun item remains it will taken the 

weight (100 %) of total loss; so it was excluded to prevent dispersion of the final results. 

These nine effects of payment delay were included in a suggested hypothetical case study, to 

be polled by the contractors opinions, this hypothetical case study was designed by counseling 

and sharing the experts engineers. 

Whereas hypothetical case study was used because there is no actual case study concerns 

payment delay disputes in Gaza Strip construction documented till now by the competent 

forces. 

Where a hypothetical case study suggested was as follow: 

1. The company executed a building construction project with total grand cost 

(US$1million), twelve months period, number of invoice payments were twelve, i.e. 

one payment every month, and the value of each payment was ($75 thousands) except 

final payment its value was ($175 thousands)  because it included the retention 

amounts.   

2. A payment delay occurred  in the last five payments, the payment delay was extend to 

two months for each invoice payment. 

The aim of the contractors iterviews was to collect data of financial loss, that resulted  due to 

the payment delay effects on contractors, as a percentage or a weight of financial loss for the 

nine items based on experts contractors accounting information, also to estimate the total 

financial loss in ($US) of this hypothetical case study according to contractors points of view.  

Finally the collected data used in building the model which was designed to measure the 

effect of payment delay on construction in Gaza Strip, where the total financial loss in ($US) 

used as output data in the model formation process and the wights of nine factors affecteing 

the financial loss were used as input data. 

The formulated SVM model only valid for cases that simulate the mentioned hypothetical 

case study in; project grand total value and project period, payment ivoice value and payment 

schedule time, payment delay value and payment delay period. If any change is happen, a new 

model will be modified to befit the new case. 

 



www.manaraa.com

91 

 

5.7 Data encoding 

Support vector machines as artificial neural network only deal with numeric input data. 

Therefore, the raw data should be converted from the external environment (Kshirsagar, 

2012). This may be challenging because there are many ways to do it. In this research data 

were converted to numeric form as shown in Table (5.2), where the data collected through the 

triangulation technique (hypothetical case study and structured interview); which were the 

weights of the contractors payment delay effects of nine (9) items, based on experts 

contractors accounting information , also to estimate the total financial loss in ($US) of this 

hypothetical case study according to contractors points of view, where the total financial loss 

in ($US) used as output data in the model formation process and the wights of the nine items 

used as input data. 
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Table (5.2) Encoding the effects of payment delay on contractors  estimation cost (US$) 

 

co
m

p
a

n
y
 

Factor 

T
o

ta
l 

 l
o

ss
 (

$
U

S
) 

1 2 3 4 5 6 7 8 9 

Late 

payment 

of 

salaries 

(weight)      

Time 

overrun 

of 

project 

(weight)      

Cash 

flow 

problem

s 

(weight)          

Slow 

down 

the 

progress 

until 

payment 

is 

received 

(weight)      

Difficult 

to 

procure 

material 

and 

services 

(weight)      

Difficult 

to 

tender 

for new 

projects 

(weight)      

Sub-

contract

or 

refuse 

to 

continue 

works 

on the 

project 

(weight)      

Bad 

reputati

on of 

the 

contract

or 

(weight)      

High 

interest 

rate due 

to loans 

(weight)      

1
st
 0.07 0.07 0.1 0.07 0.3 0.15 0.1 0.07 0.07 27500 

2
nd

 0.04 0.08 0.03 0.06 0.08 0.04 0.06 0.04 0.57 25000 

3
rd

 0.1 0.05 0.05 0.05 0.3 0.3 0.05 0.05 0.05 26000 

4
th

 0.01 0.25 0.2 0.15 0.25 0.05 0.02 0.05 0.02 30000 

5
th

 0.05 0.05 0.1 0.1 0.2 0.3 0.05 0.05 0.1 30400 

6
th

 0.05 0.1 0.1 0.15 0.15 0.25 0.1 0.05 0.05 30300 

7
th

 0.1 0.1 0.15 0.05 0.25 0.05 0.15 0.1 0.05 27000 

8
th

 0.1 0.15 0.17 0.07 0.08 0.11 0.09 0.2 0.03 30500 

9
th

 0.09 0.18 0.05 0.16 0.14 0.12 0.09 0.1 0.07 26500 

10
th

 0.1 0.15 0.05 0.1 0.25 0.1 0.15 0.05 0.05 34500 

11
th

 0.1 0.05 0.1 0.15 0.25 0.1 0.05 0.05 0.15 31000 

12
th

 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.12 26300 

13
th

 0.17 0.15 0.19 0.09 0.18 0.02 0.07 0.02 0.11 25500 

14
th

 0.05 0.15 0.2 0.2 0.2 0.05 0.05 0.05 0.05 30700 

15
th

 0.1 0.05 0.05 0.1 0.2 0.1 0.1 0.1 0.2 28500 

16
th

 0.1 0.1 0.15 0.15 0.1 0.2 0.1 0.05 0.05 28000 

17
th

 0.05 0.05 0.15 0.15 0.2 0.15 0.1 0.05 0.1 25700 

18
th

 0.05 0.09 0.13 0.1 0.12 0.2 0.05 0.06 0.2 29500 

19
th

 0.03 0.07 0.1 0.11 0.15 0.21 0.07 0.07 0.19 27200 

20
th

 0.1 0.01 0.01 0.05 0.6 0.01 0.2 0.01 0.01 28300 

21
st
 0.07 0.12 0.06 0.11 0.06 0.32 0.12 0.07 0.07 34700 

22
nd

 0.1 0.1 0.05 0.07 0.11 0.12 0.23 0.12 0.1 27700 

23
rd

 0.06 0.09 0.09 0.15 0.15 0.11 0.11 0.11 0.13 30100 

24
th

 0.05 0.2 0.1 0.05 0.3 0.05 0.1 0.02 0.13 27500 

25
th

 0.1 0.05 0.15 0.15 0.2 0.05 0.05 0.1 0.15 29400 

26
th

 0.1 0.14 0.09 0.14 0.14 0.18 0.06 0.05 0.1 33500 

27
th

 0.05 0.15 0.15 0.15 0.15 0.05 0.15 0.1 0.05 30600 

28
th

 0.05 0.1 0.1 0.2 0.1 0.1 0.2 0.05 0.1 25800 

29
th

 0.09 0.02 0.04 0.13 0.13 0.19 0.13 0.08 0.19 33000 

30
th

 0.3 0.1 0.1 0.15 0.05 0.02 0.08 0.1 0.1 28900 

31
st
 0.1 0.1 0.25 0.15 0.05 0.05 0.1 0.1 0.1 26700 
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5.8 Model formulation  

There are several types of (SVM) software that used to predict the future values based on the 

past data like SPSS, MATLAB, NeuroSolution …etc.   

The developed model in this research is based on NeuroSolution for Excel program. 

NeuroSolutions has been used for its ease of use, speed of training, flexibility of building and 

executing the SVM model. The research depended on the flexibility to specify SVM type, 

learning rate, momentum, activation functions and graphical interpretation of the results. It 

also has multiple criteria for training and testing the model. 

In NeuroSolutions, Support Vector Machines (SVMs) are implemented using the kernel 

Adatron algorithm. The kernel Adatron maps inputs to a high-dimensional feature space, and 

then optimally separates data into their respective classes by isolating those inputs that fall 

close to the data boundaries. Therefore, the kernel Adatron is especially effective in 

separating sets of data that share complex boundaries. 

NeuroSolutions constructs adaptive systems in a Lego style, that is component by component. 

The components are chosen from palettes. This object-oriented methodology allows for the 

simple creation of adaptive systems by simply dragging and dropping components, 

connecting them, and then adjusting their parameters. 

As shown in Figure (5.1) neural builder is opened and contains several types of neural 

networks. 
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5.9 Data organization 

The first step in implementing the support vector machines model in NeuroSolution 

application is to organize the Neurosolution Excel spreadsheet by specifying the input factors 

that have been already encoded, which consist of (9) factors; late payment of salaries, time 

overrun of project, cash flow problems, slow down the progress until payment is received, 

difficult to procure material and services, difficult to tender for new projects, sub-contractor 

refuse to continue works on the project, bad reputation of the contractor, high interest rate due 

to loans. Figures (5.2) and (5.3) show the procedure of selecting the input and output factors 

in the application program. 

 

 

 

 

 

 

 

 

 

Figure  (5.1) Neural network types in neurosolution program 

Figure  (5.2)  Tag column of data as input  parameter 
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5.10 Data set 

The available data were divided into three sets namely; training set, cross-validation set and 

test set. Training and cross validation sets are used in learning the model through utilizing 

training set in modifying the network weights to minimize the network error, and monitoring 

this error by cross validation set during the training process. However, test set does not enter 

the training process and it hasn‟t any effect on the training process, where it is used for 

measuring the generalization ability of the network, and evaluated network performance 

(Arafa and AL-Qedra, 2011).   

In the present study, the total available data is (31) exemplars (Interviews results) that are 

divided logical randomly into three sets with the following ratio: 

- Training set (includes 15 exemplars ≈ 48%). 

- Cross validation set (includes 8 exemplars ≈ 26%). 

- Test set (includes 8 exemplar ≈ 26%). 

As shown in Figure (5.4), assigning the three sets of model building using tag option in 

Neurosolution program. 

Figure (5.3) Tag column of data as desired parameter 
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5.11 Building network 

The building steps for SVM as an example are explained in the following Figures. Figure 

(5.5) describes the first pace in creating network type from add-ins tool in Excel. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (5.5) Building initial network 

Figure (5.4) Sets of model building 
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The support vector machine was built by selecting the type of network, number of epochs. 

Figure (5.6) presents the initial network of support vector machine (SVM) network. 

 

 

 

 

 

 

Before starting the training phase, the normalization of training data is recognized to improve 

the performance of trained networks by Neurosolution program as shown in Figure (5.7) 

which ranging from (0 to 1). 

 

 

 

 

 

 

 

 

5.12 Model training 

The objective of training support vector machine (SVM) networks is the same objective of 

training the neural network.  

Figure (5.7)  Selecting the normalization limits of data 

Figure (5.6) Support vector machine (SVM) network 
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Where  the objective of training a neural network is to adjust the neural network weights to 

bring its output closer to the desired output, where the weights after training contain 

meaningful information, whereas before training, they are random and have no meaning.  

This process of changing or adapting the connection weights in some orderly fashion using a 

suitable learning method is referred to as the learning rule of the network  (Dogan, 2005).  

The first step in training process is to initialize the weight of parameters that randomly 

assigned to the links between nodes. The output of the neural network is compared with 

desired values, and an error is calculated by learning algorithm then the weights associated 

with each link are adjusted in an attempt to minimize the network‟s mean square error. The 

input values are run through the network with the adjusted weights and the process restarts 

from the beginning. The process is repeated for the predetermined number of epochs. An 

epoch represents one cycle of the training process (Dowler, 2008). When the training reaches 

a satisfactory level, the network holds the weights constant and uses the trained network to 

make decisions, or define associations in new input data sets not used to train it (Dogan, 

2005). 

The model training starts with selecting the (SVM) network type also a thousand epochs and  

ten runs were limited. Figure (5.8)  clarifies training variables for one trial.  

 

 

 

 

 

 

 

 

 
Figure (5.8) Training options in Neurosolution  
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Ten runs in each one 3000 epochs were applied, where a run is a complete presentation of 

3000 epochs, each epoch is a one complete presentation of all of the data (Principe et al., 

2010). However, in each run, new weights were applied in the first epoch and then the 

weights were adjusted to minimize the percentage of error in other epochs.  

To avoid overtraining for the network during the training process, an option of using cross-

validation was selected, which computes the error in a cross validation set at the same time 

that the network is being trained with the training set. 

5.13 Model cross-validation  

The cross-validation data is used during the training but for monitoring not to train the 

network, instead to check the learning of the network during the training; and the testing data 

is used to validate the training network after finishing training process (Edara, 2003). 

Cross validation uses its own data set to monitor the neural network‟s ability to produce 

generalized cost estimates; this is done by training many networks on a training set and 

comparing the errors of the networks on the validation set. The networks that performed best 

on the validation data set are then selected (Dindar, 2004). 

 

5.14 Model testing 

The testing data is totally a different set of data that the network is unaware of; after finishing 

the training process testing data is used for validation and generalization of the trained 

network. If the network is able to generalize rather precisely the output for this testing data, 

then it means that the neural network is able to predict the output correctly for new data and 

hence the network is validated. Moreover, the amount of data that is to be used for training 

and testing purposes is depending on the availability of the data, but in general the training 

data is 2/3rd of the full data and the remaining is used for testing purposes. The cross-

validation data can be 1/10th of the training data (Edara, 2003). 

   

5.15 Results and analysis 

As mentioned above, the purpose of testing phase of SVM model is to ensure that the 

developed model was successfully trained and generalization is adequately achieved. The best 

model that provided more accurate payment delay risk  estimation without being overly 

complex was structured of  (SVM) includes nine input factors; late payment of salaries, time 
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overrun of project, cash flow problems, slow down the progress until payment is received, 

difficult to procure material and services, difficult to tender for new projects, sub-contractor 

refuse to continue works on the project, bad reputation of the contractor, high interest rate due 

to loans. And one output (Total payment delay risk in $US).  

The training data set was used to get network weights to bring its output closer to the desired 

output, where the weights after training contain meaningful information, whereas before 

training, they are random and have no meaning. Data from (15) contracting companies 

interviews were used for training purposes. A Neurosolution train tool was used for training 

the adopted model accordingly to the weights adopted.  

The cross validation data set was used to monitor the network, instead to check the learning of 

the network during the training. Data from eight (8)  contracting companies interviews were 

used for cross validation purposes.  

The testing data set was used for generalization that is to produce better output for unseen 

examples. Data from eight (8)  contracting companies interviews were used for testing 

purposes. A Neurosolution test tool was used for testing the adopted model accordingly to the 

weights adopted. Table (5.3) presents the results of these (8)  contracting companies 

interviews with comparing the actual risk in ($US) of tested interviews with estimated risk in 

($US)  from support vector machine (SVM) model, and an absolute error with both price and 

percentage are also presented. 

         Table (5.3) Results of SVM network model for testing sample sizes 

Interview 

No. 
Actual Risk ($) 

Estimated Risk 

($) 

Absolute 

Error (AE) 

($) 

Absolute 

Percentage 

Error (APE) % 

24
th

 27,500 28,974.56 1,474.56 5.36 

25
th

 29,400 29,679.26 279.26 0.95 

26
th

 33,500 30,091.04 3,408.96 10.18 

27
th

 30,600 29,353.83 1,246.17 4.07 

28
th

 25,800 28,264.77 2,464.77 9.55 

29
th

 33,000 29,300.5 3,699.50 11.21 

30
th

 28,900 27,507.37 1,392.63 4.82 

31
st
 26,700 28,337.89 1,637.89 6.13 

 Average 1,950.47 6.53 
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Figure (5.9) describes the actual payment delay risk comparing with estimated payment delay 

risk for test set. It is noted that there is a convergence between two lines. 

 

5.16 Model evaluation 

The most common evaluation approaches have been utilized to determine the 

estimation accuracy in testing phase are: 

- Mean Absolute Error (MAE). 

- Mean Absolute Percentage Error (MAPE). 

- Correlation Coefficient (r). 

 

5.16.1 Mean Absolute Error (MAE) 

It is one of many ways to quantify the difference between an estimated and the actual 

value of the projects being estimated. According to Willmott and Matsuura (2005) the 

MAE is relatively simple; It involves summing the magnitudes (absolute values) of the 

errors to obtain the „total error‟ and then dividing the total error by n, it can be defined by 

the following formula: 
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Figure (5.9) Comparison between actual and estimated payment delay risk 

for test set 
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                     Eq. (5.1) 

Where:  P= number of output PEs. 

  N= number of exemplars in the data set. 

  dyij= denormalized network output for exemplar i at PE j. 

  ddij= denormalized desired output for exemplar i at PE j. 

 

Table (5.3) shows the MAE for the selected model, and to calculate the (MAE) for testing set, 

the following procedure (Eq. 5.1) is followed. 

MAE = 
                                                              

 
 = 1950.47 

The mean absolute error (MAE) equals (US$ 1,950.47), it is acceptable for projects worth one 

million dollars. However, it is not a significant indicator for the model performance because it 

proceeds in one direction for the hypothetical case study that supposed for this model, where 

the mentioned error may be small if the total cost of the project is over one million.  

 

5.16.2 Mean Absolute Percentage Error (MAPE) 

The mean absolute Percentage error is a quantity used to measure how close forecasts or 

predictions are to the eventual outcomes, according to Principe et al., (2010) The MAPE is 

defined by the following formula: 

     
   

   
∑ ∑

|         |

    

 
   

 
                       Eq. (5.2) 

Where:   

                      P= number of output PEs. 

  N= number of exemplars in the data set. 

  dyij= denormalized network output for exemplar i at PE j. 

  ddij= denormalized desired output for exemplar i at PE j. 
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Note that this value can easily be misleading. For example, say that your output data is in the 

range of 0 to 100. For one exemplar your desired output is 0.1 and your actual output is 0.2. 

Even though the two values are quite close, the percent error for this exemplar is 100 

(Principe et al., 2010). 

Table (5.3) shows the (MAPE) for the selected model, and to calculate the (MAPE) for testing 

set, the following procedure (Eq. 5.2) is followed. 

MAPE = 
                                         

 
 = 6.53 

The mean absolute Percentage error (MAPE) for the test results which equals (6.53%), this 

result can be expressed in another way by accuracy performance (AP) according to Wilmot 

and Mei (2005) which is defined as (100−MAPE) %.  

AP= 100% - 6.53% = 93.47% 

That means the accuracy of adopted model for payment delay risk in building projects is 

(93.47%). The result is acceptable for projects worth one million dollars. 

5.16.3 Correlation coefficient (r) 

 

According to Principe et al. (2010) the size of the mean square error (MSE) can be used to 

determine how well the network output fits the desired output, but it doesn't necessarily 

reflect whether the two sets of data move in the same direction. For instance, by simply 

scaling the network output, we can change the MSE without changing the directionality of the 

data. The correlation coefficient (r) solves this problem. By definition, the correlation 

coefficient between a network output x and a desired output d is: 

   
∑ (    ̅)(    ̅) 

 

√∑ (    ̅)
 

 
 

√∑ (    ̅)
 

 
 

     Eq. (5.3) 

The correlation coefficient is confined to the range [-1,1].  

Regression analysis was used to ascertain the relationship between the estimated payment 

delay risk  and the actual payment delay risk. The results of linear regression are illustrated 

graphically in Figure (5.10). The correlation coefficient R is (0.672) for testing set, indicating 
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that; there is a good linear correlation between the actual and the estimated risk of payment 

delay.  

 

 

  

The results of performance measures are presented in Table (5.4), where the accuracy 

performance of adopted model is (93.47 %). In which the average error is (6.53%). 

               Table (5.4) Results of performance measurements  
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Figure (5.11) describes the actual payment delay risk comparing with estimated payment 

delay risk for all (31) contracting companies interviews. It is noted that there is a convergence 

between two lines. 

 

 

5.17 Chapter summary 

SVM model formulating passed through several steps started with choosing the nine input 

factors; late payment of salaries, time overrun of project, cash flow problems, slow down 

the progress until payment is received, difficult to procure material and services, difficult 

to tender for new projects, sub-contractor refuse to continue works on the project, bad 

reputation of the contractor, high interest rate due to loans. And one output factor; total 

payment delay risk in $US.  

The technique of data collection (hypothetical case study and structured interview) with 

(31) Gaza contracting companies was used in building the model. The Neurosolution 5.07 

program was selected to formulate the model.  

In order to ensure the validity of the model in measuring the effect of payment delay, 

many statistical performance measures were conducted i.e.; Mean Absolute Error (MAE) 

= (US$ 1,950.47), Mean Absolute Percentage Error (MAPE) = (6.53%), Accuracy 

Performance (AP) = (93.47%) and Correlation Coefficient (r) = (0.672). 
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CHAPTER (6) 

CONCLUSIONS AND RECOMMENDATIONS 

 

 

 

 

 

 

 

 

 

 

 

 

 



www.manaraa.com

117 

 

6.1 Introduction  

Payment to contractors on time must be a main priority the owners do must set, since payment 

delay leads to cost overrun to the project in terms of interest and delays the entire project 

completion. 

This chapter summarizes the findings from the previous chapters and draws conclusion for 

this research. It illustrates the conformance to the objectives and aim of the study.  

The first objective of this study was to identify factors that cause payment delay. The second 

objective was to identify the effect of payment delay on construction projects. Identify the 

effective remedy to the payment delay effects was the third objective, and the last one was to 

formulate a model to measure the risk of payment delays. 

 

6.2 Conclusion 

This part of the thesis concludes the main findings as following: 

The factors that contribute to causes of payment delay in construction projects were divided 

to  three  groups; group (1) contains six factors, group (2) contains seven factors and group 

(3) contains ten factors. Results have shown that "contractor related factors" is the most 

important group.  This indicates that the contractor relationship in payment delay causes is 

important and that he plays the main role in these causes. Results of contractor related 

factors have indicated that "Failure to follow the certain procedures in claims" is the most 

important factor. This result indicates the clear and systematic procedure in preparing claims 

by the contractor lead to fast the payments. 

The  effect and risk of payment delay on construction projects were divided to  four  groups; 

group (1) contains thirteen effects, group (2) contains ten effects, group (3) contains eight 

effects and group (4) contains eighteen effects. Results have shown that "Effects on 

contractor" group has been ranked in the first position.  This indicated that the contractor is 

the most affected party by payment delay. Results indicated that the effect "Late payment of 

salaries" in the first position at effects on contractor group. This indicated that salaries as a 

result due to payment delay will lead to productivity reduction and thus increase project 

duration and cost.  The top nine effects that resulted in this group have been used in the 

technique of data collection (hypothetical case study and structured interview) with (31) 
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Gaza contracting companies, in order to build the SVM model, through the estimation of the 

financial loss percentage of each effect as a result of payment delay.  

The top three effective solutions to mitigate effects and risks of payment delay in Gaza Strip 

according to this study were; contractors should submit timely accurate invoices  with 

complete documents, contractors should chase payment due relentlessly and defined time 

frame for payment. 

The SVM model was structured nine input factors; late payment of salaries, time overrun of 

project, cash flow problems, slow down the progress until payment is received, difficult to 

procure material and services, difficult to tender for new projects, sub-contractor refuse to 

continue works on the project, bad reputation of the contractor, high interest rate due to 

loans. One output factor was used; total payment delay risk in $US.  

The accuracy performance of the adopted SVM model recorded (93.47%) where the model 

performed well and no significant difference was discerned between the estimated output 

and the actual payment delay value. The average percentage error of this model is (6.53%). 

In order to ensure the validity of the model in measuring the effect of payment delay, many 

statistical performance measures were conducted i.e.; Mean Absolute Error (MAE), Mean 

Absolute Percentage Error (MAPE), Accuracy Performance (AP) and Correlation 

Coefficient (r).  
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6.3 Recommendations 

Some recommendations should be presented for decision makers in the construction sector to 

support the results of this study: 

1. The owners or donors should work within stipulated budget putting in bank account 

before starting the project execution. 

2. The owners should introduce payment bonds to enable contractors to obtain bonds and 

guarantees. Also owners should pay progress payment to the contractor on time 

because it impairs the contractors ability to finance the work. 

3. Owners are recommended to revise the  bid documents such as technical 

specifications, drawings, bill of quantities and the design of the project in a good way. 

This is to avoid  disputes and so payment delay may occur.  

4. Government, adjudication, Contractors Union and arbitration center at Engineering 

Syndicate are recommended to establish a database and documentation system for 

executed projects and disputes between project parties due to payment delay risks  for  

researchers to develop a mitigation methods for payment delay effects and risks. 

5. Contractors are recommended to have enough cash before beginning in any project to 

avoid the financial problems.  

6. Contractors should submit timely accurate invoices  with complete documents and 

chase payment due relentlessly. 

7. Contractors are recommended to use the developed SVM model to evaluate their 

competitiveness strength and intern their chances to win the contracts. 

8. Consultants should review and approve design documents,  shop drawings, and the 

payments schedule of contractor  to avoid any delay or cost overruns at the project.  

9. The stakeholders should establish a unified legislative constriction act, to regulate the 

relationship between all project parties in the construction industry in Palestine, and 

get rid of the different systems that used now in Gaza, where every party or 

association  has its special system. This lead to confuse contractors, especially when 

they  implement  several projects in the same time. 

10. It  is necessary to give the contractor the right to stop or suspend the work until the 

payment is made. It can be an effective means to mitigate payment delay without the 

need to instigate other formal procedure such arbitration and litigation. 
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11. The recovery of interest on payment delay can often be vital for those in business, the 

depend on bank financing, lead to a bad effect on the profitability of construction 

companies. 

 

6.4 Further recommended studies 

1. Its suggested that the boundaries of the study widened to include West Bank. 

2. Studies for legal issues associated with recovery of payment in construction industry 

through arbitration and adjudication are suggested. 

3. Its recommended to increase the sample size and use real case studies to build up a 

new model. 
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Appendix (A) 

The correlation coefficient 

Table (3.2) 

The correlation coefficient between each paragraph in the field and the whole field 

SECTION (B)  The   factors that contribute to causes of payment delay in construction 

projects 

No. Question 
Pearson 

coefficient 
P-value 

Sig. level 

Group (1)  Owner related factors 

1 Poor financial management  0.442 0.014 * 

2 Taking over of the works certificate 0.639 0.000 ** 

3 Failure to agree to the valuation of work 0.584 0.001 ** 

4 Evaluation of the contractor claims 0.515 0.004 ** 

5  Bureaucracy in governments departments 0.666 0.000 ** 

6  Frequency of exchange rate of currencies 0.524 0.003 ** 

 Group (2)  Consultant related factors    

1 Underpaid claims 0.464 0.010 ** 

2 The quality of quantity surveyor  management 

system 

0.719 0.000 ** 

3 Slow processing  of variation orders 0.667 0.000 ** 

4 Slow processing of final accounts 0.725 0.000 ** 

5  Inaccurate bill of quantities 0.667 0.000 ** 

6  Lack of technical and managerial skills of staff 0.674 0.000 ** 

7 Less periodical meetings to address work 

problems 

0.623 0.000 ** 

 Group (3)  Contractor related factors    

1 Capital lock up 0.634 0.000 ** 

2 Submit claims with mistakes  0.668 0.000 ** 

3 Delay in submitting claims 0.659 0.000 ** 

4 Failure to follow the certain procedures in claims 0.585 0.001 ** 

5  Willing to accept onerous payment term from 

clients due to difficulties in obtaining project 

0.508 0.004 ** 

6  Poor quality of work  0.642 0.000 ** 

7 Failure to agree with the valuation of work 0.862 0.000 ** 

8 Failure to do work based on bill of quantity  0.698 0.000 ** 

9 Failure to understand the contract agreement 0.650 0.000 ** 

10 Labor productivity  0.473 0.008 ** 

* *   Correlation coefficient  is significant  at the α = 0.01 

*   Correlation coefficient  is significant  at the α = (0.05) 
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Table (3.3) 

The correlation coefficient between each paragraph in the field and the whole field 

SECTION (C)  The  effect and risk of payment delay on construction projects 

No. Question 
Pearson 

coefficient 
P-value 

Sig. level 

 Group (1) Effects on project characteristics    

1 Delay in project  progress 0.689 0.000 ** 

2 Scheduling of works or program 0.566 0.001 ** 

3 Extension of project time  0.539 0.002 ** 

4 Rise of project cost 0.431 0.017 * 

5  Low quality works 0.571 0.001 ** 

6  Poor site safety 0.679 0.000 ** 

7 Suspension of work by owner or contractor 0.407 0.026 * 

8 Termination of contract by owner or contractor 0.575 0.001 ** 

9 Creates negative chain effect on other parties 0.711 0.000 ** 

10 Creates negative chain effect on other parties 0.695 0.000 ** 

11 May result in disputes e.g. litigation/ arbitration        0.802 0.000 ** 

12 Creates negative social impacts 0.432 0.017 * 

13 Problems with neighbors 0.616 0.000 ** 

 Group (2)   Effects on owner    

1 Most projects were unplanned        0.706 0.000 ** 

2 Payment of interest on delayed payment        0.718 0.000 ** 

3 Delay in completion of project by the contractor        0.610 0.000 ** 

4 Delay in having the expected benefit of property        0.702 0.000 ** 

5  Leads to suspension of works        0.755 0.000 ** 

6  Leads  to contract termination   0.657 0.000 ** 

7 Leads to poor quality  0.740 0.000 ** 

8 Contract modifications (replacement and addition 

of – new work to the project and change in 

specifications) 

0.552 0.002 ** 

9 Cost overrun due to risk of payment delay  0.542 0.002 ** 

10 Bad reputation of the owner 0.600 0.000 ** 

 Group (3)  Effects on consultant    

1 Cost of consultancy services increased 0.398 0.030 * 

2 Slow down of the works        0.660 0.000 ** 

3 Consultants spend longer time than planned        0.447 0.013 ** 

4 Absence of consultant's site staff  0.505 0.004 ** 

5  Slowness in giving instruction  0.462 0.010 ** 

6  Lack of quality control  0.577 0.001 ** 

7 Waiting time for approval of  sample sizes  0.676 0.000 ** 

8 Bad reputation of the consultant  0.500 0.005 ** 
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 Group (4) Effects on contractor    

1 Cash flow problems        0.755 0.000 ** 

2 Forced to borrow from financial institutions        0.571 0.001 ** 

3 Time overrun of project 0.601 0.000 ** 

4 Cost overrun of project        0.580 0.001 ** 

5  Difficult to procure material and services        0.542 0.002 ** 

6  High interest rate due to loans        0.501 0.005 ** 

7 Difficult to maintain equipment        0.578 0.001 ** 

8 Shortage of equipment  0.522 0.003 ** 

9 Low productivity of labor  0.638 0.000 ** 

10 Late payment of salaries        0.735 0.000 ** 

11 Bad reputation of the contractor 0.683 0.000 ** 

12 Difficult to tender for new projects  0.766 0.000 ** 

13 Slow down the progress until payment is 

received 
0.634 0.000 ** 

14 Suspend the work until payment is received 0.551 0.002 ** 

15 Contract termination 0.589 0.001 ** 

16 Interpret the contract document on payment issue 

and seek legal advice 
0.625 0.000 ** 

17 Continue to submit a claim 0.612 0.000 ** 

18 Sub-contractor refuse to continue works on the 

project 
0.687 0.000 ** 

* *   Correlation coefficient  is significant  at the α = 0.01 
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Table (3.4)  

The correlation coefficient between each paragraph in the field and the whole field 

SECTION (D)  The effective remedy to the  payment delay 

No. Question 
Pearson 

coefficient 
P-value Sig. level 

1 Negotiate payment terms with the owner  to 

facilitate a healthy cash flow 

0.559 0.001 ** 

2 Defined time frame for payment 0.750 0.000 ** 

3 Contractors should submit timely accurate 

invoices  with complete documents 

0.641 0.000 ** 

4 Contractors should chase payment due 

relentlessly 

0.705 0.000 ** 

5 Requires the owner to provide the owner‟s 

payment guarantee or bond 

0.697 0.000 ** 

6 Employer work within stipulated budget 0.619 0.000 ** 

7 Charging interest on late payment amount 0.582 0.001 ** 

8 Understand and study the payment requirement 

of each individual project 

0.662 0.000 ** 

9 Apply term loan from bank to cover the 

consequences of late payment 

0.521 0.003 ** 

10 Allow the contractor to slow down the work 

until payment is received 

0.621 0.000 ** 

11 Allow the contractor to suspend the work until 

payment is received 

0.681 0.000 ** 

12 Sending notice letter trough contractor's lawyer   

 

0.719 0.000 ** 

13 Initiate arbitration or litigation 0.624 0.000 ** 

14 Just ignore and continue with next month‟s 

claim 

0.556 0.001 ** 

15 Absence of bureaucracy 0.734 0.000 ** 

* *   Correlation coefficient  is significant  at the α = 0.01 
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Appendix (B) 

Interview with contracting companies to build a model to measure the effect of payment 

delay on construction in Gaza Strip. 

Company Name:    _____________________________  

Interviewee Name:  ____________________________ 

First : the fixed hypothesis to achieve different viewpoints: 

1. The company executed a building construction project with total grand cost ($ 1 

million) , twelve months period , number of invoice payments were twelve, i.e. one 

payment every month, and the value of each payment was ($75 thousands) except 

final payment its value was ($175 thousands)  because it included the retention 

amounts.   

2. A payment delay occurred  in the last five payments , the delay was two months for 

each invoice payment due to special reasons. 

Second: Please calculate the total cost estimation  to the loss in the mentioned project as a 

result of payment delay :  _)$( _________________   

Third: If we assume that the effect of payment delay, as mentioned in the table, what is the 

weight percentage of each effect of payment delay: 

Relative 

index (%) 

Effects of payment delay on 

contractor 
No. 

 Late payment of salaries       1.  

 Time overrun of project 2.  

 Cash flow problems       3.  

 Slow down the progress until payment is 

received 

4.  

 Difficult to procure material and services       5.  

 Difficult to tender for new projects 6.  

 Sub-contractor refuse to continue works on 

the project 

7.  

 Bad reputation of the contractor 8.  

 High interest rate due to loans        9.  

 

THANK YOU !! 

Researcher: Abedelsalam Nasser 
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انذفعاخ انًرأخزج عهى انًشارٌع الإَشائٍح فً قطاع  ذأثٍزنقٍاص  Modelيقاتهح يع شزكاخ يقاولاخ تخصىص عًم 

 غشج:

 اسم الشركة:___________________________________

 اسم وصفة صاحب المقابلة:___________________________

 أولا: فرضٌات ثابتة للحصول على أراء مختلفة:

شهر , وعدد مستخلصات الدفعات =  12ملٌون دولار , ومدته  1الشركة نفذت مشروع إنشاء مبنى , وقٌمته  .1

 175ألف دولار عدا آخر مستخلص )الختامً( فقٌمته  75بواقع واحد لكل شهر , وقٌمة كل مستخلص  12

 دولار لأنه ٌشمل المبالغ المحجوزة .

 حدث تأخٌر فً آخر الدفعات الخمس الأخٌرة بواقع شهرٌن لكل دفعة لأسباب معٌنة. .2

تقرٌبً وتقدٌري للخسارة بالدولار فً المشروع المذكور نتٌجة تأخٌر الدفعات ثانٌا: نرجو منكم عمل حساب 

)$(__________________: 

النسبة المئوٌة لكل أثر ب النحو المذكور فً الجدول , فما هو الوزنكان على  أثر تأخٌر الدفعاتلو فرضنا أن ثالثا:  

 :نتٌجة تأخٌر الدفعات المالٌة الآثار التالٌةمن 

 انزقى
ذأثٍز وخطز انذفعاخ انًرأخزج عهى انًقاونٍٍ فً  

 انًشارٌع الإَشائٍح

 انىسٌ

 )%( 

      رأخ١ش صشف سٚارت اٌؼب١ٍِٓ  .1

  ص٠بدح فٟ ِذح اٌّششٚع  .2

  (cash flow)خًٍ فٟ اٌزذفك اٌّبٌٟ   .3

  إثطبء ع١ش اٌؼًّ ؽزٝ ٠زُ رٍمٟ دفؼخ ِب١ٌخ  .4

       صؼٛثخ فٟ ششاء اٌّٛاد ٚرٛف١ش اٌخذِبد  .5

  صؼٛثخ اٌّشبسوخ فٟ ِٕبلصبد ِشبس٠غ عذ٠ذح  .6

  سفط ِمبٌٟٚ اٌجبغٓ الاعزّشاس فٟ اٌؼًّ  .7

  رش٠ٛٗ عّؼخ اٌّمبٚي  .8

       اسرفبع ِؼذي اٌفبئذح ٔز١غخ اٌمشٚض اٌّب١ٌخ  .9

 

 ولكم جزيل الشكر

 

 الباحث                                                                                                      

هاني نصر م. عبد السلام                                                                                                                             
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Appendix (C) 

 

 

 

 

THE ISLAMIC UNIVERSITY – GAZA 

DEANERY OF HIGHER EDUCATION 

ENGINEERING PROJECTS MANAGEMENT 

Master Program in Engineering Projects Management 

 

(Questionnaire) 

 

In fulfillment of Msc thesis requirement 

 

The Effect of Payment Delay on Construction Projects in Gaza Strip 

 

Researcher 

Abedelsalam H. Nasser 

 

Supervisor 

Dr. Nabil I. El Sawalhi  

   

2012  
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Introduction 

This questionnaire is a part of MSc thesis requirement in engineering projects management 

program in The Islamic University of Gaza. 

It is required to be filled with exact relevant facts as much as possible. All data included in 

this questionnaire will be used  only  for  academic  research  and  will  be  strictly  

confidential.  After the collection and analysis of  all questionnaires,  interested  participants 

of  this  study will be given feedback on the overall research results.   

Research Topic  

" The effect of payment delay on construction projects in Gaza Strip" 

The Aim  and Objectives 

This research aims to identify the causes of payment delay, and to identify the effect of 

payment delay and to determine the effective solutions to mitigate risks of payment delay in 

Gaza Strip construction industry, to reduce their effects and to establish a model to measure 

the risk of payment delays. 

Considering  your  practical  experience in  the  engineering projects management sector,  I  

have  the honor  to  collaborate  with  me  as  one  of  the  experts to fill this questionnaire. 

Your data and information is vital to make this research successful. Your kind cooperation is 

most appreciated. 

 

 

 

Yours faithfully, 

Eng. Abedelsalam H. Nasser 
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Questionnaire For MSc Thesis 

Please add (√) as appropriate 

SECTION  (A)   General Information 

1. Name  of your organization / company (optional) ………………………… 

2. Type of your organization / company. 

         □  Owner                                   □ Contractor  

         □  Consultant                            □ others, please specify ………  

3. Position in the organization/company.  

         □  Project Manager                    □    Site Engineer                               

□ Office Engineer                   □ others, please specify……… 

4. Experience in the construction industry.  

         □ 1 - 5 years                               □ 6 – 10 years  

         □ 15 -10 years                            □ More than 15 years  

5. Organization / company have experience in construction.  

        □ 1 - 5 years                               □ 6 – 10 years  

         □ 15 -10 years                            □ More than 15 years  

6. No. of fixed employees at your organization / company. 

       □ Less than 5            □ 5 - 10             □ 11 - 15             □ More than 15 

7. Type of project that you have executed recently. 

         □ School buildings                      □ Medical buildings (Hospitals)  

         □  Infrastructure                          □ Residential buildings  

         □ Others, please specify ………  

8. Recent project  cost (US$) 

         □ Below 1 million     □ 1 – 2 million   □ 2 – 3 million     □ More than 3 million 
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SECTION (B)  The   factors that contribute to causes of payment delay in construction 

projects. 

Each scale represents the following rating 

(5) = Very high.    (4) = High.   ( 3) = Moderate.      (2) = Low.      (1) = Very low. 

 Please indicate the  factors that contribute to causes of payment delay. 

No  1 2 3 4 5 

 Group (1)  Owner related factors 

1.  Poor financial management       

2.  Taking over of the works certificate      

3.  Failure to agree to the valuation of work      

4.  Evaluation of the contractor claims 

 

     

5.  Bureaucracy in governments departments      

6.  Frequency of exchange rate of currencies      

 Group (2)  Consultant related factors 

1.  Underpaid claims      

2.  The quality of quantity surveyor  management system      

3.  Slow processing  of variation orders      

4.  Slow processing of final accounts      

5.  Inaccurate bill of quantities      

6.  Lack of technical and managerial skills of staff      

7.  Less periodical meetings to address work problems      

 Group (3)  Contractor related factors 

1.  Capital lock up      

2.  Submit claims with mistakes       

3.  Delay in submitting claims      

4.  Failure to follow the certain procedures in claims      

5.  Willing to accept onerous payment term from clients due to 

difficulties in obtaining project 
     

6.  Poor quality of work       

7.  Failure to agree with the valuation of work      

8.  Failure to do work based on bill of quantity       

9.  Failure to understand the contract agreement      

10.  Labor productivity       
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SECTION (C)  The  effect and risk of payment delay on construction projects.  

Each scale represents the following rating 

(5) = Very high.    (4) = High.   ( 3) = Moderate.      (2) = Low.      (1) = Very low. 

Please indicate the payment delay effect and risk on the Gaza Strip projects. 

No  1 2 3 4 5 

 Group (1) Effects on project characteristics  

1.  Delay in project  progress      

2.  Scheduling of works or program      

3.  Extension of project time       

4.  Rise of project cost      

5.  Low quality works      

6.  Poor site safety      

7.  Suspension of work by owner or contractor      

8.  Termination of contract by owner or contractor      

9.  Creates negative chain effect on other parties      

10.  Creates negative chain effect on other parties      

11.  May result in disputes e.g. litigation/ arbitration             

12.  Creates negative social impacts      

13.  Problems with neighbors      

 Group (2)   Effects on owner  

1.  Most projects were unplanned             

2.  Payment of interest on delayed payment             

3.  Delay in completion of project by the contractor             

4.  Delay in having the expected benefit of property             

5.  Leads to suspension of works             

6.  Leads  to contract termination        

7.  Leads to poor quality       

8.  Contract modifications (replacement and addition of – new work to 

the project and change in specifications) 
     

9.  Cost overrun due to risk of payment delay       

10.  Bad reputation of the owner      
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The  effect and risk of payment delay on construction projects.  

No  1 2 3 4 5 

 Group (3)  Effects on consultant      

1.  Cost of consultancy services increased      

2.  Slow down of the works             

3.  Consultants spend longer time than planned             

4.  Absence of consultant's site staff       

5.  Slowness in giving instruction       

6.  Lack of quality control       

7.  Waiting time for approval of  sample sizes       

8.  Bad reputation of the consultant       

 Group (4) Effects on contractor  

1.  Cash flow problems             

2.  Forced to borrow from financial institutions             

3.  Time overrun of project      

4.  Cost overrun of project             

5.  Difficult to procure material and services             

6.  High interest rate due to loans             

7.  Difficult to maintain equipment             

8.  Shortage of equipment       

9.  Low productivity of labor       

10.  Late payment of salaries             

11.  Bad reputation of the contractor      

12.  Difficult to tender for new projects       

13.  Slow down the progress until payment is received      

14.  Suspend the work until payment is received      

15.  Contract termination      

16.  Interpret the contract document on payment issue and seek legal 

advice 

     

17.  Continue to submit a claim      

18.  Sub-contractor refuse to continue works on the project      
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SECTION (D)  The effective remedy to the  payment delay 

Each scale represents the following rating 

(5) = Very high effective.        (4) = High effective.           (3) = Moderate effective.  

(2) = Low effective.                 (1) = Very low effective. 

Please indicate the possible solutions to mitigate the payment delay effect and risk on the 

Gaza Strip projects. 

No  1 2 3 4 5 

1.  Negotiate payment terms with the owner  to facilitate a healthy 

cash flow 
     

2.  Defined time frame for payment      

3.  Contractors should submit timely accurate invoices  with complete 

documents 
     

4.  Contractors should chase payment due relentlessly      

5.  Requires the owner to provide the owner‟s payment guarantee or 

bond 
     

6.  Employer work within stipulated budget      

7.  Charging interest on late payment amount      

8.  Understand and study the payment requirement of each individual 

project 
     

9.  Apply term loan from bank to cover the consequences of late 

payment 
     

10.  Allow the contractor to slow down the work until payment is 

received 
     

11.  Allow the contractor to suspend the work until payment is received      

12.  Sending notice letter trough contractor's lawyer   

 

     

13.  Initiate arbitration or litigation      

14.  Just ignore and continue with next month‟s claim      

15.  Absence of bureaucracy      

 

THANK YOU !! 
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 زةـــغ –ة ــة الإسلاميــالجامع

 اــــات العليـــــــة الدراســـــكلي

 ةـروعات الهندسيــإدارة المش

 

 استبيان حول

" فً قطاع غشجذأثٍز انذفعاخ انًرأخزج عهى انًشارٌع الإَشائٍح "   

 وذلك جزء من البحث التكميلي لنيل درجة الماجستير في إدارة المشروعات الهندسية

 

 

 الباحث / م. عبد السلام هاني نصر

 يــــل الصوالحــــالمشرف / د. نبي

 

 

 

 هـ 0311م /   2102
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,,,,,,,,,ٌ فً قطاع انًشزوعاخ الإَشائٍح تقطاع غشج  ىٌ انعايهىانًهُذس / الأخىج  

اٌغلاَ ػ١ٍىُ ٚسؽّخ الله ٚثشوبرٗ ,,,,,,,,,                    

 انًىضىع / اسرثاَح حىل دراسح تعُىاٌ  " ذأثٍز انذفعاخ انًرأخزج عهى انًشارٌع الإَشائٍح فً قطاع غشج "

رؼزجش صٕبػخ الإٔشبءاد إؽذٜ أُ٘ اٌّغبلاد اٌزٟ عبّ٘ذ فٟ إٌّٛ الالزصبدٞ ثمطبع غضح ِؤخشا , ٚػٍٝ اٌشغُ ِٓ 

صغش ِغبؽخ لطبع غضح إلا أٔٗ ٚثؼذ رٛل١غ ِؼب٘ذح أٚعٍٛ شٙذ رطٛسا ٚأزؼبشب وج١شا فٟ ِغبي صٕبػخ الإٔشبءاد , ٔظشا 

عغبد اٌذ١ٌٚخ اٌّخزٍفخ ػٍٝ ر٠ٍّٛٙب , ٚرٕف١ز٘ب ثبٌزؼبْٚ ِغ اٌمطبع ٌٍّشبس٠غ اٌّزؼذدح اٌزٟ ػىفذ اٌذٚي اٌّبٔؾخ ٚاٌّؤ

 ٌٙزٖ اٌّشبس٠غ. خاٌّبٌىاٌغٙبد اٌؾىِٟٛ ِٚخزٍف 

أٚ اٌؼذ٠ذ ِٓ اٌّشبوً , ٌٚؼً ِٓ أُ٘ ٘زٖ اٌّشبوً  رأخش ثؼط اٌّلان  رجؼٌٗٚىٓ ٘زا اٌزطٛس فٟ صٕبػخ الإٔشبءاد 

١ٓ , ٚاٌزٟ ٠ٛعذ ػٛاًِ ِزؼذدح رغجت رأخ١ش٘ب , وّب ٚٔغُ  رأص١شاد ٚ رشرت اٌّب١ٌخ ٌٍّمبٌٚ اٌّبٔؾ١ٓ فٟ رغذ٠ذ اٌّغزؾمبد

 ٚاٌّخبغشٌذساعخ اٌؼٛاًِ اٌّغججخ ٌزأخ١ش اٌذفؼبد , ٚاٌزأص١شاد  جؾشاٌ ا, ٌزٌه رُ اخز١بس ٘ز٘ب ػذ٠ذح  ػٍٝ رأخش ِخبغش

 .اٌّزشرجخ ػ١ٍٙب , ٚٚظغ  أفعً اٌؾٍٛي ٚاٌزٛص١بد اٌزٟ رمٍص ٘زٖ اٌّشىٍخ 

سعبٌخ اٌّبعغز١ش اٌزٟ أعؼٝ ١ٌٍٕٙب فٟ إداسح اٌّششٚػبد إٌٙذع١خ ثبٌغبِؼخ  ِٓ ءعض٠ؼزجش  جبٔخالاعز ٖٖٛ أْ ٘زوّب ٚأٔ

 ٠ٕٚمغُ إٌٝ أسثؼخ ألغبَ ٟٚ٘ : , غضح –الإعلا١ِخ 

 ِؼٍِٛبد ػبِخ. .1

 اٌؼٛاًِ اٌزٟ رغبُ٘ فٟ أعجبة رأخ١ش اٌذفؼبد اٌّب١ٌخ فٟ اٌّشبس٠غ الإٔشبئ١خ. .2

 اٌذفؼبد اٌّب١ٌخ ػٍٝ اٌّشبس٠غ الإٔشبئ١خ.رأص١ش ِٚخبغش رأخ١ش  .3

 غشق اٌّؼبٌغخ اٌفؼبٌخ ٌزم١ٍص رأص١شاد ِٚخبغش اٌذفؼبد اٌّزأخشح ػٍٝ اٌّشبس٠غ الإٔشبئ١خ. .4

ثشفبف١خ ٚأِبٔخ , ػٍّبً ثأْ ٘زٖ  بٔخالاعزج ٖثّشبسوزىُ فٟ رؼجئخ ٘ز اٌجؾش ارزؼبٚٔٛا ِؼٕب لإٔغبػ ٘ز أٌْزٌه ٔشعٛ ِٕىُ 

 اٌّؼٍِٛبد ع١زُ اٌّؾبفظخ ػ١ٍٙب ٚعزىْٛ فمػ ٌغشض اٌجؾش اٌؼٍّٟ.

 و0 عثذ انسلاو هاًَ َصز

 

 

 

 

 

Flash
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 اَحاسرث

 عُذ الإجاتح انًُاسثح  (√)ٌزجى وضع علايح 

 انقسى الأول / يعهىياخ عايح0    

 .......................  )اخرٍاري( انرً ذعًم تها انًؤسسحانشزكح أو اسى  10

 َىع انشزكح أو انًؤسسح انرً ذعًم تها0 20

       □ ِبٌه                                                    □ ِمبٚي         

    □ اعزشبسٞ                                           □  ………أخشٜ , ٚظؼ          

 وظٍفرك فً انًؤسسح أو انشزكح0 30

       □ ِذ٠ش ِششٚع                                         □ ِٕٙذط ِٛلغ         

    □ ِٕٙذط ِىزت                                         □  ………أخشٜ , ٚظؼ          

 خثزذك فً يجال الإَشاءاخ0 40

عٕٛاد 10 – 6        عٕٛاد 5 –1                                         □   □       

عٕخ                                     15 – 11    □  عٕخ 15أوضش ِٓ            □    

 خثزج انًؤسسح أو انشزكح انرً ذعًم تها فً يجال الإَشاءاخ0 50

عٕٛاد 10 – 6        عٕٛاد 5  –1                                        □   □       

عٕخ                                     15 – 11    □  عٕخ 15أوضش ِٓ            □    

 عذد انعايهٍٍ انثاترٍٍ فً انًؤسسح أو انشزكح انرً ذعًم تها0 60

        ِٓ5 – 10        □ 5ألً ِٓ                                                □ 

15                                         □  15أوضش ِٓ            ِٓ11–  □       

 َىع انًشزوع انذي عًهد ته يؤخزا0 70

ِجبٟٔ صؾ١خ         ِجبٟٔ رؼ١ّ١ٍخ                                           □ □       

ِجبٟٔ عى١ٕخ                                            □  ………أخشٜ , ٚظؼ  □           ث١ٕخ رؾز١خ □            

 ذكهفح آخز يشزوع تانذولار الأيزٌك0ً 80

       1 – 2 ْٛ١ٍِ ١ٍِْٛ 1ألً ِٓ                                       □   □       

         3 ْٛ١ٍِ ١ٍِْٛ 3 – 1                                          □ أوضش ِٓ    □    
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 انقسى انثاًَ / انعىايم انرً ذساهى فً أسثاب انذفعاخ انًرأخزج فً انًشارٌع الإَشائٍح0    

عُذ انًقٍاص انًُاسة0   ٌزجى وضع علايح      (√)    

5 4 3 2 1   

تشكم  

 يزذفع جذا

تشكم 

 يزذفع

تشكم 

 يرىسط

تشكم 

 يُخفض

تشكم 

يُخفض 

 جذا  

 انذفعاخ اهى فً أسثابانعىايم انرً ذس

 فً انًشارٌع الإَشائٍح انًرأخزج
 انزقى

 ( عىايم نها علاقح تانًانك1انًجًىعح رقى )

  .1 ظؼف الإداسح اٌّب١ٌخ      

  .2 اٌزأخش فٟ إصذاس شٙبدح رغ١ٍُ الأػّبي     

  .3 ػذَ اٌذلخ فٟ ؽغبة الأػّبي إٌّغضح     

  .4 (Claimsرم١١ُ اٌّطبٌجبد اٌّب١ٌخ ٌٍّمبٚي )     

اٌطبثغ اٌج١شٚلشاغٟ اٌزغٍطٟ فٟ الإداساد      

 اٌؾى١ِٛخ

5.  

  .6 اٌزغ١ش فٟ أعؼبس اٌؼّلاد     

 سرشاري( عىايم نها علاقح تالا2انًجًىعح رقى )

رمبظٟ أعش ِمبثً رذل١ك اٌّطبٌجبد اٌّب١ٌخ      

(claims) 

1.  

  .2 عٛدح إداسح ؽغبة اٌى١ّبد     

  .3 اٌجػء فٟ اػزّبد الأٚاِش اٌزغ١ش٠خ     

  .4 اٌجػء فٟ اػزّبد اٌّغزخٍص اٌخزبِٟ      

  .5 ٚعٛد أخطبء فٟ عذٚي اٌى١ّبد     

ٔذسح اٌّٙبساد اٌف١ٕخ ٚالإداس٠خ ٌذٜ فش٠ك      

 الاعزشبسٞ

6.  

ٔذسح الاعزّبػبد اٌذٚس٠خ ٚاٌزٟ رٕبلش ِشبوً      

 اٌّششٚع

7.  

 انًقاول( عىايم نها علاقح ت3انًجًىعح رقى )

  .1 عّٛد سأط اٌّبيرغ١ّذ سأط اٌّبي أٚ      

  .2 رؾزٛٞ أخطبء (claims)رمذ٠ُ ِطبٌجبد ِب١ٌخ      

  .3 (claims)اٌزأخش فٟ رمذ٠ُ اٌّطبٌجبد اٌّب١ٌخ      

ػذَ إرجبع خطٛاد ع١ٍّخ فٟ إػذاد اٌّطبٌجبد      

 (claims)اٌّب١ٌخ 

4.  

لجٛي ٔظبَ اٌذفؼبد اٌّب١ٌخ اٌّزأخشح ٌذٜ اٌّبٌه      

 ِشبس٠غثغجت صؼٛثخ اٌؾصٛي ػٍٝ 

5.  

  .6 ظؼف عٛدح اٌؼًّ     

  .7 ػذَ اٌذلخ فٟ ؽغبة الأػّبي إٌّغضح     

  .8 اٌمصٛس فٟ رٕف١ز اٌؼًّ ٚفمب ٌغذٚي اٌى١ّبد      

  .9 عٛء فُٙ ثٕٛد اٌؼمذ     

  .10 (Productivity)إٔزبع١خ اٌؼّبي      
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 انقسى انثانث / ذأثٍز وخطز انذفعاخ انًرأخزج عهى انًشارٌع الإَشائٍح0    

عُذ انًقٍاص انًُاسة0   ٌزجى وضع علايح      (√)    

5 4 3 2 1   

تشكم  

 يزذفع جذا

تشكم 

 يزذفع

تشكم 

 يرىسط

تشكم 

 يُخفض

تشكم 

يُخفض 

 جذا  

ذأثٍز وخطز انذفعاخ انًرأخزج عهى انًشارٌع 

 الإَشائٍح
 انزقى

 ذأثٍزاخ عهى خصائض انًشزوع( 1انًجًىعح رقى )

  .1 فٟ اٌّششٚع رأخ١ش اٌزمذَ أٚ الأغبص     

  .2 عذٌٚخ الأػّبي أٚ اٌجشاِظ     

  .3 ص٠بدح فٟ ِذح اٌّششٚع     

  .4 اسرفبع فٟ رىٍفخ اٌّششٚع     

  .5 أخفبض فٟ عٛدح اٌؼًّ     

  .6 أخفبض ػٛاًِ الأِبْ فٟ ِٛلغ اٌؼًّ     

  .7 رؼ١ٍك اٌؼًّ ِٓ لجً اٌّبٌه أٚ اٌّمبٚي     

  .8 اٌّمبٚيفغخ اٌؼمذ ِٓ لجً اٌّبٌه أٚ      

  .9 خٍك ػلالخ عٍج١خ ث١ٓ أغشاف اٌّششٚع     

  .10 خٍك رأص١ش عٍجٟ ػٍٝ عٍغٍخ الأغشاف الأخشٜ     

 ءمعبلذ ٠ؤدٞ إٌٝ ٔضاػبد ػٍٝ عج١ً اٌّضبي اٌ     

       / اٌزؾى١ُ
11.  

  .12 ٠ؤدٞ إٌٝ آصبس عٍج١خ ػٍٝ اٌّغزّغ     

  .13 ٠ؤدٞ إٌٝ ِشبوً ِغ ع١شاْ اٌّششٚع     

 ذأثٍزاخ عهى انًانك( 2انًجًىعح رقى )

  .1 رخجػ فٟ ٚظغ خطػ ٌٍّشبس٠غ     

دفغ فٛائذ ِب١ٌخ ػٍٝ اٌمشٚض ٔز١غخ اٌذفؼبد      

      اٌّزأخشح 
2.  

  .3 رأخش أزٙبء اٌّششٚع ػٓ ِٛػذٖ       

  .4         فبئذح اٌّزٛلؼخ ِٓ اٌّّزٍىبدرأخ١ش فٟ اٌ     

  .5       ٠ؤدٞ إٌٝ رؼ١ٍك ِؤلذ اٌؼًّ      

  .6 ٠ؤدٞ إٌٝ فغخ اٌؼمذ     

  .7 ٠ؤدٞ إٌٝ أخفبض عٛدح اٌؼًّ     

  .8 ٠ؤدٞ إٌٝ ؽذٚس رؼذ٠لاد ٚإظبفبد ػٍٝ اٌؼمذ     

  .9 ص٠بدح اٌؼتء اٌّبٌٟ ػٍٝ اٌّبٌه     

  .10 رش٠ٛٗ عّؼخ اٌّبٌه     
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 ذاتع انقسى انثانث / ذأثٍز وخطز انذفعاخ انًرأخزج عهى انًشارٌع الإَشائٍح0   

5 4 3 2 1   

تشكم  

 يزذفع جذا

تشكم 

 يزذفع

تشكم 

 يرىسط

تشكم 

 يُخفض

تشكم 

يُخفض 

 جذا  

ذأثٍز وخطز انذفعاخ انًرأخزج عهى انًشارٌع 

 الإَشائٍح
 انزقى

 ( ذأثٍزاخ عهى الاسرشاري3انًجًىعح رقى )

  .1 ص٠بدح رىب١ٌف اٌخذِبد الاعزشبس٠خ     

  .2 ثػء فٟ أغبص اٌؼًّ     

أغٛي ِٓ اٌّخطػ   الاعزشبسٞ ٠معٟ ٚلذ      

ٌٗ 
3.  

  .4 غ١بة فش٠ك الاعزشبسٞ ػٓ ِٛلغ اٌؼًّ     

  .5 ثػء فٟ إػطبء رؼ١ٍّبد اٌؼًّ     

  .6 ظؼف اٌزؾىُ فٟ اٌغٛدح     

  .7 أزظبس ٚلذ غ٠ًٛ فٟ اػزّبد اٌؼ١ٕبد     

  .8 رش٠ٛٗ عّؼخ الاعزشبسٞ     

 ذأثٍزاخ عهى انًقاول( 4انًجًىعح رقى )

  .1 (cash flow)خًٍ فٟ اٌزذفك اٌّبٌٟ      

الاظطشاس ٌلالزشاض ِٓ اٌّؤعغبد اٌّب١ٌخ      

       )اٌجٕٛن(
2.  

  .3 ص٠بدح فٟ ِذح اٌّششٚع     

  .4 ص٠بدح فٟ رىٍفخ اٌّششٚع     

  .5      صؼٛثخ فٟ ششاء اٌّٛاد ٚرٛف١ش اٌخذِبد     

  .6      اسرفبع ِؼذي اٌفبئذح ٔز١غخ اٌمشٚض اٌّب١ٌخ     

  .7 صؼٛثخ ص١بٔخ اٌّؼذاد     

  .8 ٔمص فٟ اٌّؼذاد     

  .9 أخفبض إٔزبع١خ اٌؼّبي     

  .10     رأخ١ش صشف سٚارت اٌؼب١ٍِٓ     

  .11 رش٠ٛٗ عّؼخ اٌّمبٚي     

  .12 صؼٛثخ اٌّشبسوخ فٟ ِٕبلصبد ِشبس٠غ عذ٠ذح     

  .13 إثطبء ع١ش اٌؼًّ ؽزٝ ٠زُ رٍمٟ دفؼخ ِب١ٌخ     

  .14    رؼ١ٍك اٌؼًّ ؽزٝ ٠زُ رٍمٟ دفؼخ ِب١ٌخ      

  .15 فغخ اٌؼمذ     

 ص١مخ اٌؼمذلعب٠ب اٌذفؼبد اٌّب١ٌخ فٟ ٚرفغ١ش      

 لب١ٔٛٔخ ِشٛسحٚغٍت 
16.  

  .17   (claim)رمذ٠ُ ِطبٌجخ ِب١ٌخ      

  .18 سفط ِمبٌٟٚ اٌجبغٓ الاعزّشاس فٟ اٌؼًّ     
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 0 ذأثٍزاخ ويخاطز انذفعاخ انًرأخزج عهى انًشارٌع الإَشائٍح طزق انًعانجح انفعانح نرقهٍضانقسى انزاتع /    

عُذ انًقٍاص انًُاسة0   ٌزجى وضع علايح      (√)    

5 4 3 2 1   

تشكم  

 يزذفع جذا

تشكم 

 يزذفع

تشكم 

 يرىسط

تشكم 

 يُخفض

تشكم 

يُخفض 

 جذا  

طزق انًعانجح انفعانح نرقهٍض ذأثٍزاخ 

 ويخاطز انذفعاخ انًرأخزج عهى انًشارٌع

 الإَشائٍح

 انزقى

 ّبٌهِغ اٌ اٌّبٌٟ اٌزفبٚض ػٍٝ ششٚغ اٌذفغ     

 (cash flow) ٕمذٞاٌزذفك اٌٌزغ١ًٙ 
1.  

  .2 رؾذ٠ذ عذٚي صِٕٟ ٌٍذفغ اٌّبٌٟ     

ػٍٝ اٌّمبٚي رمذ٠ُ ِغزخٍص ِبٌٟ دل١ك فٟ      

 اٌٛلذ إٌّبعت ِغ وبًِ اٌٛصبئك اٌلاصِخ
3.  

ثغذ٠خ ٚ ػٍٝ اٌّمبٚي ِزبثؼخ اٌذفؼخ اٌّب١ٌخ      

 ثذْٚ رمص١ش
4.  

ِطبٌجخ اٌّبٌه رمذ٠ُ ظّبْ أٚ وفبٌخ رخص      

 اٌذفؼخ اٌّب١ٌخ
5.  

  .6    أْ ٠ؼًّ اٌّبٌه ظّٓ ا١ٌّضا١ٔخ اٌّشصٛدح     

  .7 ل١ّخ اٌذفؼخ اٌّب١ٌخ اٌّزأخشح  فشض فٛائذ ػٍٝ     

ٌىً  اٌذفؼخ اٌّب١ٌخ ٚآ١ٌبد فُٙ ٚدساعخ ِزطٍجبد     

 ِششٚع ػٍٝ ؽذح
8.  

الأظشاس اٌّزشرجخ لشض ِٓ اٌجٕه ٌزغط١خ  أخز     

 ػٍٝ رأخ١ش اٌذفؼخ اٌّب١ٌخ
9.  

خ زٍمٟ دفؼ٠ثطبء اٌؼًّ ؽزٝ ثئاٌغّبػ ٌٍّمبٚي      

 ِب١ٌخ
10.  

زٍمٟ ٠زؼ١ٍك اٌؼًّ ؽزٝ ٠زُ ثاٌغّبػ ٌٍّمبٚي      

 خ ِب١ٌخدفؼ
11.  

  .12 ّمبٚيِؾبِٟ اٌ سعبٌخ رٕج١ٗ ثٛاعطخ إسعبي     

  .13 اللجوء للقضاءالبدء فً التحكٌم أو      

ِب١ٌخ  ِطبٌجخػًّ زغبً٘ ِٚزبثؼخ اٌفمػ      

(claim)  ًاٌشٙش اٌّمج    
14.  

 رغ١١ت اٌج١شٚلشاغ١خ )اٌزغٍػ(     
15.  

 

  شكرا لتعاونكم معنا

 


