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Abstract

ABSTRACT

The construction industry is one of the main sectors of the Palestinian economy. It plays
significant role in the economic development. This research has addressed an important
but always neglected issue in the construction industry in the Gaza Strip, namely “the
subcontractors’ management in the construction project”. Subcontracting is a common
practice in the construction industry. On any particular project, general contractors may
rely on many subcontractors to perform specific tasks such as construction works,
electric works, mechanical works, roofing, steel erection and so on.

This research aims to improve the management of subcontractors in construction
projects in the Gaza Strip. The aim of the study is achieved by specific objectives which
are: identifying the success factors affecting the subcontractors’ management in the
construction project, find the barriers for the good performance of subcontractors in
construction project and effect of subcontractors’ management in saving the project cost
and time.

A questionnaire survey was conducted and 83 factors were identified, categorized into 8
groups, evaluated and ranked from contractors and subcontractors perspectives. 135
questionnaires were distributed as follows: 90 to contractors and 45 to subcontractors.
113 questionnaires were received (83.7%) as follows: 81 (90%) from contractors and 32
(71%) from subcontractors.

The research revealed the important success factors affecting the subcontractors’
management in the construction project in the Gaza Strip include: “Manager personality
& his experience, financial ability & strength of the main contractors, government
policy, market condition & political situation, quality and clarity of design drawing and
shop drawings, practical and technical ability of the main contractors, qualified
supervisory staff and the clarity of the contract between contractors and subcontractors”

The study found out that a good subcontractors’ management in construction project
effect on minimizing the overall cost and time of the project by minimizing the
overhead percentage of the project, planned time for project construction, project labor
cost and cost of variation orders.

The study recommended that the contractors should select the project manager who has
a strong personality and a high experience in the construction industry, contractors
should have a strong financial capacity to be able to issue the financial payments to the
subcontractor on the due time. Moreover it is recommended that the drawing and
specifications for the project must be clear to all members of the project.

And on other hand, Subcontractors are recommended to employ sufficient number of
qualified technical staff with appropriate experience of the project and to prepare all
required materials and equipment.
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Chapter one: Introduction

CHAPTER 1. INTROUDUCTION

This chapter introduces the thesis by providing a brief discussion of the issues involved
in the research. The problem statement, aim, objectives, hypotheses, limitation and the
steps of research methodology are presented in this chapter.

1.1 Background and problem statement

El-namrouty (2012) stated that construction industry is one of the main sectors of the
Palestinian economy. It plays significant role in the economic development and the tool
through which a society achieves its goal of economic growth and development.
Construction industry implies a complexity as it involves raw materials, machinery,
finance, technology, human resources and so on. Moreover, it has a direct influence on
other industries.

Enshassi and Medoukh (2007) explained that, due to the increased number and
complexity of the engineering projects, there are different stakeholders who share the
responsibilities in the project such as government, developers, consultants, architects,
contractors, subcontractors and suppliers. Nevertheless, subcontractors play an
important role in the Palestinian construction industry as about 90 per cent of the work
is performed by subcontractors. Kumaraswamy and Matthews (2000) and Mirawati et
al. (2015) reported that in general main contractors can transform 90% of the total
construction process or of the total project value to the subcontractors thus the success
or failure of any project depended on the subcontractors’ performance.

Manuel (2014) illustrated that the importance of the subcontractors is due to that
approximately 80% of the dollar value of construction is implemented by
subcontractors. Cox et al. (2006) stated that the degree of success of any construction
project which is achieved by the contractor will significantly depend on or influenced
by the performance of subcontractors so that the subcontractors is essential member of
the construction projects.

Ng and Tang (2010) concluded that because of the fact that many parties participate in
the construction projects and since a huge proportion of work is conducted by
subcontractors, the non-performance of any sub-contracting firms can be one of the root
causes for unsuccessful project. Arditi and Chotibhongs (2005) declared that the use of
qualified subcontractors in the available resources has proved to be efficient and
economical in addition to performing the works more quickly and at lesser cost.

Arslan et al. (2008) mentioned that subcontractor selection in construction projects is
crucial. Choosing the right subcontractor for the right job influences the quality of work
as well as the construction progress. Especially during the bidding process optimum
selection of subcontractors is vital for an accurate and realistic bid proposal. As
construction projects and sub-contract works become more complex, a combined
assessment of various criteria should be considered by the general contractors in order
to select the most suitable subcontractor.
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Chapter one: Introduction

On the other hand, Elazouni and Metwally (2000) stated that subcontractors have an
essential role with main contractors in providing solutions for technical issues in
construction projects in terms of special experience, shortage in resources and limitation
in finances. Wang and Liu (2005) mentioned that a good management by the main
contractors for all other stakeholders - especially for subcontractors - is important to
achieve the required goal of the projects therefore subcontractors are a vital component
of the success of every construction project.

Thus, this research will focus on the critical success factors (CSFs) affecting the
subcontractor management in the construction industry in the Gaza Strip and their effect
in reducing project’s time and cost and on enhancing the good performance in
construction projects.

1.2 Features of construction industry in Palestine

As mentioned before the construction industry is considered one of the most important
economic sectors that affect the Palestinian national economy and play a vital role in the
economic development in Palestine, which contributes in the largest part of gross
national product, because of the interrelated relations with other economic activities.

El-namrouty (2012) reported that construction sector share to Gross Domestic Product
(GDP) dropped from 9.6% in 1994 to 3.3% in 2009; the partial removal of border
restriction on the Gaza Strip increased the share of the sector to 11% in 2011.

As shown in Fig (1.1), the service sector contributes the highest percentage in the GDP
with 20.0%, and the construction industry contributed in the second phase by 14.1% of
the Palestinian GDP (PCBS, 2013).

Other 11.2% Agriculture and
Households with fishing 4.9%
employed

Mining,
manufacturing,
electricity and

persons 0.1%

\ water supply
Public 11.9%
administration
and defense
11.9%
_— Construction
14.1%
Services 20.0% \

Wholesale and

Information and / retail trade,

communication re pahlf C|>f m O’EJOF
vehicles an
6.9% insurance Transportation
s g I motorcycles

activities 3.2%  and storage 1.8% 14.0%

Financial and

Figure 1.1: Percentage contribution to GDP by economic sector in Palestine, 2013
at constant prices (BCBS, 2013)
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According Figure 1.2, the most dynamic sectors in both the West Bank and in Q2/2013
compared to Q2/2012 include transportation and storage; financial and insurance
activities; mining, manufacturing, electricity, water; and construction. Three sectors,
namely construction, services, public administration and defense, accounted for more
than 70% of total GDP in Q2/2013 (UNSCO, 2013).

Agriculture, forestry and fishing

Mining, manufacturing, electricity and 14.9

water
Construction
27.6

Wholesale and retail trade, repair of 14.0
motor vehicles and motorcycles

Transportation and storage
Financial and insurance activities

Information and communication

- 17.3
Services
26.8

Public administration and defense

18.7

Percent

m West Bank Gaza Strip

Figure 1.2: Percent contribution to real GDP by economic activity (Q2/2013).
Note: Base year is 2004. Data for Q2/2013 are flash estimates (UNSCO,2013)

In the same side according Table (1.1), the value of GDP in 2013 indicates an overall
growth rate of 3.8% compared with 2011 and the value of the GDP for construction
industry sector in 2013 equals to 991.2 million dollars higher than in 2011 and 2012,
this mean that construction industry is more active in 2013 compares 2012 and 2011.

Table 1.1: GDP by economic sector in the Palestine (UNSCO, 2013) (million $)

) Year

Economic Sector 2011 | 2012%* | 2013+
Agriculture and fishing 380.6 | 332.6 | 345.2
Mining, manufacturing, electricity and water supply 773.5 | 8105 | 8411
Construction 896.8 | 955.1 | 991.2
Wholesale and retail trade, repair of motor vehicles 905.1 | 950.8 | 986.7
Transportation and storage 121.2 | 125.1 | 129.8
Financial and insurance activities 209.5 | 218.4 | 226.7
Information and communication 440.9 | 466.9 | 484.6
Services 1202.5 | 1362.0 | 1413.5
Public administration and defense 803.5 | 809.1 | 839.7
Households with employed persons 3.7 3.6 3.7
Other 684.1 | 763.2 | 792.1
Gross Domestic Product 6421.4 | 6797.3 | 7054.3

www.manaraa.com



Chapter one: Introduction

1.3 The nature of the construction industry in Palestinian economy

According to Palestinian Central Bureau of Statistics (PCBS, 2012), the second quarter
of 2012 achieved a growth of 9% over the previous quarter, mainly spurred by a 21%
increase in the share of the construction sector. As shown in Table 1.2 that, 14.7% of
the employed persons in the West Bank and Gaza Strip (WBGS) were working in
construction.

There is 20% increase in the contribution of the construction sector in 2012 compared to
the previous quarter; and a growth of 6% compared with the corresponding quarter of
2011. But it is estimated that since last June in 2013 the Gaza economy has lost around
$230 million (nearly 10% of Gaza’s GDP in 2012) due to the closure of around 80% of
the trade tunnels connecting Egypt and . This decreased the supply of critical goods into
Gaza, such as fuel and construction materials. As a result of the shortages, 90% of
Turkey and Qatar funded construction projects in Gaza were suspended, resulting in
20,000 construction workers being laid off (Kanafani, 2012).

Table 1.2: Percentage distribution of employed persons aged 15 years and over
(PCBS, 2012)

Place of work

Economic Activity Total | |sraeland | Gaza | West
Settlements | Strip | Bank

Agriculture, fishing and forestry 12.7 10.9 89 | 149
Mining, quarrying and manufacturing 11.7 10.9 54 | 14.9
Construction 14.7 56.9 8.7 | 114
Commerce, restaurants and hotels 19.7 11.8 18.1 | 21.7
Transportation, storage and communication | 6.3 6.2 73 | 59
Services and other branches 34.9 3.3 51.6 | 31.2
Total 100 100 100 | 100

As shown in Table (1.3), the labor force participation rate in the Palestinian Territory
rose to 43.6% in 2013 compared to 41.1% in 2010. The number of persons participating
in the labor force in the Palestinian Territory was about 1.109 million in the 2nd quarter
2012: about 738 thousand in the West Bank and about 371 thousand in the Gaza Strip.
The unemployment rate in the Palestinian Territory fell from 23.7% in 2010 to 20.9% in
2011, and then rose to 23.0% in 2012 and to 23.4 in 2013. It fells from 37.8% to 32.6%
in 2013 in the Gaza Strip and rose from 17.2 % to 18.6% in the West Bank (PCBS,
2014).

www.manaraa.com



Chapter one: Introduction

Table 1.3: Population aged 15 years and above in Palestine by labor force

(PCBS, 2014)

Labor Force Characteristics and Region | 2010 | 2011 | 2012 | 2013
Palestinian Territory

Labor force participation rate 411 | 43 | 43.6 | 43.6
Unemployment Rate 237 | 209 | 23 | 234
West Bank

Labor force participation rate 43.7 | 455 | 45,5 | 45.0
Unemployment Rate 172 | 17.3 | 19 | 186
Gaza Strip

Labor force participation rate 36.4 | 38.4 | 40.2 | 41.2
Unemployment Rate 37.8 287 | 31 | 326

As shown in Table 1.4, in 2013, more than one third of employed persons (35.7%) in
the Palestinian Territory were employed in the services sector and 19.6 % were
employed in commerce, hotels and restaurants. About 15.6% of employed persons
worked in the construction sector in 2013, that mean the construction sector located in
the third place of percentage distribution of employed persons in the Palestinian
territory by economic sector and this is as in 2010 to 2013. (PCBS, 2013)

Table 14.: Percentage distribution of employed persons Aged 15 years and above
in Palestine by economic sector (PCBS, 2013)

Economic sector 2010 | 2011 | 2012 | 2013
Agriculture, hunting, forestry & fishing 118 | 119 | 114 | 105
Mining, quarrying & manufacturing 114 | 118 | 119 | 122
Construction 132 | 139 | 144 | 156
Commerce, hotels & restaurants 19.3 | 20.3 | 19.6 | 19.6
Transportation, storage & communication | 6.0 6.1 6.5 6.4
Services & other branches 38.3 | 36.0 | 36.2 | 35.7
Total 100 | 100 | 100 | 100

1.4 Problem statement

Subcontractors have been considered to be one of the essential parties of the
construction industry in the Gaza Strip. One of the critical problems in the construction
industry is the subcontractor’s management. The bad management will lead to delay the
project completion, and increase the overall cost of the projects. This pushed many of
researchers to study this phenomenon and they found out as mentioned before that
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approximately 80% of the dollar value of construction is accomplished under
subcontracts (Manuel, 2014). Most of the general contractors in the Gaza strip transfer
works to the subcontractors, and a huge proportion of work are conducted by
subcontractors.

Therefore, it is essential to study the CSFs that affecting the management of
subcontractors that play important role in the success of the construction projects.

1.5 Aim of the research

This research aims to improve the management of construction projects through
improving the management of subcontractors in construction projects in the Gaza Strip.

1.6 Objectives of the research

The specific objectives of this research are:

e To identify the critical success factors (CSFs) affecting the subcontractors’
management in the construction project.

e To investigate the barriers for the good performance of subcontractors.

e To investigate the effect of subcontractors’ management in saving the project cost
and time.

1.7 Research hypotheses

Ho 1. There is relationship between the subcontractor's performance and CSFs of
the subcontractors.

Ho 2. There is relationship between subcontractor's management and the saving of
the project cost.

Ho 3. There is relationship between management of the subcontractors and saving
the project time.

1.8 Research limitation

e The research is limited to the first, second and third classes of contractors
according the Palestinian Contractors Union (PCU). Other classes of contractors
fourth and fifth could be covered in further researches.

e This research is conducted at the Gaza strip only, due to limitation of movement
between Gaza Strip and West Bank (GSWB).

e There are no official records for the number of subcontractors working in the
Gaza Strip. Therefore, arbitrary numbers of subcontractors are selected based on
researcher experience.
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1.9 Research methodology

Stage 1: Literature review

The researcher will review the relevant literature on the subject regarding the CSFs that
affecting management of the subcontractors that play important role in the success of
the construction projects.

Stage 2: Structured interview and pilot study

It will take the form of structured interview with experts in the field of management of
the subcontractors in construction projects. The experts included project's managers,
contractors, and subcontractors. This pilot study was the pre stage to develop the final
form of questionnaire. In this stage of the pilot study, there will be an amendment,
modifications, omission, addition or developments of the questionnaire to be ready for
the final stage of distribution.

Stage 3: Final questionnaire preparation

After the development of all factors based on the structured interview and pilot studies,
the questionnaire will be distributed among the contractors and subcontractors in this
field to obtain their perspectives regarding the mentioned aspects of success factors
affecting on management of subcontractors in construction projects.

Target Group: The study will focuses on the main contractors who are classified under
(1st, 2nd and 3rd) class categories according to the classification of the PCU and some of
the qualified subcontractors in the construction industry.

Stage 4: Analysis of results

e Statistical analysis and tests will be conducted by using statistical package for the
social sciences (SPSS) program.

e It is expected that this study will provide some factors that affecting on the
success management of the subcontractors in construction industry.

Stage 5: Conclusion and recommendations

This stage involves writing up conclusion and suggested recommendations for further
studies.

1.10 Research structure

The thesis consists of five chapters as follows:

Chapterl : Introduction

This chapter has a general introduction to the subject of the thesis. It describes the
rational of the research, research objectives, and the research methodology. The
research aim, hypotheses and limitations are also stated in Chapter one.
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Chapter2 : Literature review

All the available information classified under relevant literature is discussed in this
chapter. The main topics stated in this chapter are: subcontracting background,
subcontractors’ selection criteria, factors affecting the management and performance
of subcontractors and the impact of application of subcontracting system to project
time and cost.

Chapter3 : Methodology

This chapter defines the process of the methodology that will be applied through the
questionnaire and interview.

Chapter4 : Discussion of results
This chapter presents the results of the research and discusses them in details.

Chapter5 : Conclusion and recommendations
This chapter stated the conclusions and recommendations.

References

Appendixes
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CHAPTER 2. LITERATURE REVIEW

The literature review presents information about the topic of subcontracting in general
including background information about the CSFs for subcontractors’ management in
the Gaza Strip.

The specific areas of study are:

Subcontracting background,

Previous local studies about subcontractors in the Gaza Strip,

Project success,

Subcontractors selection criteria,

Problems faced by contractors,

Conflicts in the main contractor-subcontractor work relationship.

Factors affecting the management and performance of subcontractors in the
construction project.

e Impact of application of subcontracting system to project time and cost.

Despite that the subcontracting is a common practice in the construction industry and
the realization of the vital impact of subcontractors’ management on overall project
success, little prior research has been conducted to aid general contractors in managing
the subcontractors and to find the CSFs that affecting their performance.

2.1 Subcontracting background

Subcontracting is a common practice in the construction industry. On any particular
project, general contractors may rely on many subcontractors to perform specific tasks
such as construction works, electrical works , mechanical works , drywall, roofing, steel
erection and so on (McCord and Gunderson, 2013).

Subcontracting has been defined as the act of general contractors hiring specialty
contractors (subcontractors) to help them overcome problems on the jobsite such as the
need for special expertise, shortage in resources of the general contractor, and limitation
in finances. General contractors may be able to complete specialty tasks on their own,
but this may result in more risks and costlier. Because of this general contractors utilize
subcontractors to perform specialized duties, which enable them to cut costs and possess
a higher level of efficiency (Elazouni and Metwally 2000).

According to the Associated General Contractors of America (AGCA), domestic
subcontractor is the independent contractors who perform the works, normally for a
portion of the works described in the contract document. Domestic subcontractors also
can be defined as any person, supplier, distributor, vender or organization which
furnishes suppliers or services to the main contractors either directly or through another
subcontractor. Subcontractors can be defined as one who enters into a subcontract;
individual or company that is hired to perform part of the work of principal contractor.
Another definition was given by Hinze and Tracy (1994) who stated that the
subcontractors are specialty contractors who are hired to perform specific tasks on a

www.manaraa.com



Chapter Two: Literature Review

project (cited in Enshassi and Shoman, 2008). Fah (2006) defined subcontractor as one
who enters into a subcontract; individual or company that is hired to perform part of the
work under main contractor and have no relationship with client directly. And he stated
that the contractors normally sublet the works to the subcontractors to transform the
risks.

As cited in Enshassi and Medoukh (2007) that there were two types of subcontracting as
specialist subcontracting and volume subcontracting. Specialist subcontracting can be
used, when the main contractor was not able to implement the work himself, because
he/she is not a specialist in this, so he obtains goods or services, and made a contract
with subcontractor. VVolume subcontracting can be used when an enterprise commission
a subcontractor because, while technically able to carry out the work, it is overloaded
and has to obtain additional capacity from another source or contractors.

Furthermore, Shash (1998) stated that many general contractors act like project agents
where they transfer the actual project tasks to subcontractors for execution. Wang et al.
(2005) mentioned that in the construction industry a winning bid is always subdivided
into multiple subcontracts.

Gould and Joyce (2009) illustrated that general contractors utilize subcontractors for
various reasons such as: the lack of his experience in the work to be implemented, risk
limitation and saving workforce which gives opportunities to bid on new projects. Wang
et al. (2005) explained that general contractors normally transfer the works to the
subcontractors because of the increased project complexity and the competitive nature
of the construction industry. Arditi and Chotibhongs (2005) showed that the success of
any construction projects depend on subcontractors behaviors and they defined the
subcontractors as a construction firm that contracts with a general contractor to perform
some aspects of the general contractor’s work. In the usual case, the general contractor
will perform the basic operations and transfer the other works to various specialty
subcontractors.

In another side; Fah (2006) stated that the main contractors control the terms of
agreement or contract with domestic subcontractors by negotiation. The payment for
subcontractors is under the responsibility of the main contractors. Subcontractors may
carry out ordinary construction works or may be a specialist in certain field of works.
They are working under main contractors and have no relationship with client directly.

2.2 Previous local studies

Enshassi and Shoman (2008) studied the subcontractor's selection practice in the Gaza
Strip. They identified several factors considered by general contractors in the selection
of subcontractors and determined their level of impotence from the general contractor’s
viewpoint. The general contractors have ranked the following ten factors which affect
their decision in selecting subcontractors: project size and complexity, compliance with
specification quality, compliance with project schedule, Subcontractor previous
experience and reputation, natural and specialty of subcontractors, practical and
technical ability, good quality record, qualified supervisory staff, creativity and
financial ability. Enshassi et al. (2010) identified several factors used by main
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contractors in the selection of suitable subcontractors in such as adherence of the
subcontractor to contract terms, adherence to time schedule, commitment to prices,
good reputation, expertise in certain type of work, commitment to quality and the
existence of required equipment and machinery, and they propose recommendations for
improving the selection of subcontractors such: contractors should select the
subcontractor according to previous experience, reputation and capabilities in terms of
labour, equipment and machinery.

Enshassi and Medoukh (2009) studied the relationship between the general contractor
and subcontractors from the general contractor’s view and they find that 90 percent of
the work is performed by subcontractors and find that general contractors select
subcontractors according to the complexity of the work and previous experience with
subcontractors.

Tayeh (2009) studied the relationship between contractors and their subcontractors in
the Gaza Strip, The study revealed the important factors used by general contractors for
selection of suitable subcontractors include: adherence of the subcontractor to the
contract terms, adherence to time schedule, commitment to prices, good reputation,
specialty in certain type of work, commitment to quality and the existence of required
equipment and machinery. The study recommended several actions to improve the
relations between the contractors and their subcontractors. For example, the contractor
should select the subcontractor according to his experience, capabilities, resources and
reputation. On the other hand, the subcontractor should do his best to complete the
works on time, adhere to all contract terms and conditions and to keep the best quality
of work.

Enshassi et al. (2008) studied in their paper about safety performance of subcontractors
in the Palestinian construction industry and they identified, evaluated, and ranked
factors that influence safety performance of subcontractors in (Palestine) according to
their relative importance for improving site safety such as training, contract items,
safety plans, motivation, safety rules and regulations, hiring of safety officers, avoiding
worker turnover and worker replacement and financial constraints and hard economic
circumstances. It is recommended that the subcontractors and workers should attend
continuing safety programs on regular basis as part of their perquisite to work in
construction sites.

Enshassi et al. (2009) studied in their paper the factors affecting the performance of
construction projects in and perceptions of their relative importance and they found that
the most important factors affecting project performance are: delays because of
borders/roads closure leading to materials shortage; unavailability of resources; low
level of project leadership skills; escalation of material prices; unavailability of highly
experienced; qualified personnel; and poor quality of available equipment and raw
materials. Based on these factors, the paper recommends that: 1) project owners must
work collaboratively with contractors and facilitate regular payments in order to
overcome delays, disputes and claims; 2) project participants should actively have their
input in the process of decision- making; and 3) continuous coordination and
relationship between project participants are required through the project life cycle in
order to solve problems and develop project performance.

11
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Enshassi et al. (2007) provide insight into the perception of construction managers
towards safety in Palestine so that a survey of local construction managers was
conducted in to identify the common industry characteristics which affect safety, and
the different factors that directly or indirectly cause site accidents. They find in their
paper that the most important industry characteristics that give rise to safety challenges:
poor accident record keeping and reporting systems; extensive use of subcontractors;
and lack of safety regulations and legislation. The results also indicated that the main
factors leading to site accidents are: lack of supervision and control on workers'
adherence to wear personal protective equipment, lack of regular safety meetings, and
the lack of respect for the few available safety regulations.

El-namrouty (2012) studied the impact of construction sector on Palestinian economy,
and takes the Gaza strip as a case study of this research and he found that the
performance of construction sector is affected by some independent variables, such as,
investment, foreign aid and other variable. Performance of the construction sector will
affect GDP growth rate and the share of construction sector in Palestine GDP. This
study indicates that investment in the construction sector would be a major generating
of income and jobs for labour force. Statistical results showed that foreign aid was more
significant than investment to GDP growth in Palestine, but smaller than investment in
the Gaza strip, so it’s recommended that government and financial sectors must support
and increase the role of the private sector in the economy.

Mahamid (2013) identified in his study the principal factors impacting labor
productivity of public construction projects in the West Bank in Palestine from the
contractors’ viewpoint. The analysis of the identified factors indicated that the top ten
important factors negatively affecting labor productivity of public construction projects
in Palestine are: political situation, equipment shortages, old and inefficient equipment,
lack of labor experience, poor site management, poor communication and coordination
between construction parties, payments delay by the owner, low wages, rework, and
misuse of time schedule.

2.3 Project success

Project success is an important project management issue, it is one of the most
frequently discussed topics. Pheng and Chuan (2006) defined project success as the
completion of a project within acceptable time, cost and quality and achieving client's
satisfaction. Project success can be achieved through the good performance of indicators
of the project.

Chan et al. (2002) stated that a construction project is considered successful when it is
completed on time, within budget, and of acceptable quality regardless of the
complexity, size, and the environment within which it is constructed. However,
construction performance is subject to many variables and unpredictable factors. The
performance of parties, resource availability, environmental conditions, and contractual
relations contribute to construction performance.

Bakert et al. (1988) concluded that, the project is considered an overall success if it
meets the technical performance specifications and/or mission to be performed, and if
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there is a high level of satisfaction concerning the project outcome among key people in
the parent organization, key people in the client organization, key people on the project
team, and key users or clientele of the project effort, and if the project completed on
schedule and staying within the budget, and next to all above effective coordination and
relation patterns are the most important contributors to perceived project success.

Bakert et al. (1988) found that the project is considered an overall success, if the project
meets the project technical performance specifications or mission to be performed, and
if there is a high level of satisfaction concerning the project outcome among key people
on the parent organization, key people in the client organization, key people on the
project team, and key users of the project effort. Arditi and Chotibhongs (2005) stated
that subcontractors are very important to the successful completion of most construction
projects. Yoke-Lian et al. (2012) stated that success of a construction project is
essentially depending on the ability of general contractor to select the appropriate
subcontractor during bidding process, and the sufficient management of subcontractor
during construction.

In another hand Ng and Tang (2010) stated that there is significant factors concerning
subcontracts that can play a vital role on the overall success of the construction project
especially in today’s highly competitive environments such as the reputation, staff
qualifications capability of key personnel, competency of the team, top management
support, track record, organizational structure, employee enhancements, market
conditions, and political environment.

The performance of the subcontractors in the construction projects affected on the
overall success of any construction project that achieved by the main contractors. So
that the subcontractors is essential member of the construction projects (Cox et al.,
2006).

Prabhakar, G.P. (2008) stated that project manager is an important factor leading to
project success, and in previous studies it was assumed that if a project’s completion
time exceeds its due date, or expenses overran the budget, or outcomes did not satisfy a
company’s predetermined performance criteria, the project was assumed to be a failure.
Today we know that determining whether a project is a success or failure is far more
complex.

2.4 Subcontractors selection criteria

Subcontractors perform most of the construction works and their effect on industry is
apparent in different activities of construction. Therefore, contractors companies should
give more attention in the subcontractor’s selection methods in construction industry.

Errasti et al. (2009) explained the subcontractor’s operation in the construction industry
as follow design consultants produce a product specification, costing and bill of
quantities based on a client’s brief. Thereafter, the project will be passed to a contractor
who will take responsibility for the overall project facilities. Then general contractor
rely on subcontractors who have specialist skills and expertise to perform specific tasks
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from the project. These subcontractors are subject to tremendous pressures in terms of
quality, service and cost.

Tserng and Lin (2002) explained that it’s crucial to select appropriate subcontractors to
implement specific subprojects. Hadipour et al. (2012) stated that one of the most
important concerns in project management applied in general contractor organizations is
the method of subcontractors selection based on defining appropriate criteria and
applying a practical method. In the construction industry, the subcontractors selection
by the main contractors depend on their performance as an important index as presumed
that a subcontractor's historical performance can predict future performance (Cheng et
al., 2011).

El-Mashaleh (2011) stated that subcontractors' selection decisions are of prime
importance to general contractors bearing in mind that such decisions are exercised by
general contractors multiple times in every single project, and his paper contributes a
Data Envelopment Analysis (DEA) model to guide general contractors in their
subcontractor selection decisions. Fah (2006) stated that sometimes the client may wish
to exert influence over the subcontractors’ selection on the project. The construction
industry contract may enable client to select a subcontractor, known as nominated
subcontractor because of many reasons such as the previous cooperate working
experience with a subcontractor.

In their subcontractor selection practice, general contractors rely heavily on
subcontractors bid proposal to make selection decisions. The lowest bid price is usually
the key determinant factor for selecting subcontractors (Arslan et al., 2008; Tserng and
Lin, 2002).

Ng et al. (2008) indicated that there are several factors impact the subcontractors
selection criteria such as business experience, highest value of relevant subcontracted
work completed in the past, number of relevant projects completed, previous
relationship with the contractor, financial capacity, completion of job within time,
standard of workmanship, quality of materials used, delay in payment to labor, failure to
adhere to subcontract provisions, safety record (incident rate), and non-adherence to
relevant environmental regulations and so on.

Kargi and Ozturk (2012) found in their paper eight main criteria and twenty nine sub-
criteria for the subcontractors selection problem for textile such as compliance with the
plan, social appropriateness, cost, quality control systems, financial capacity, technical
capacity, firm’s location and experience and willingness to work respectively.

Hadipour et al. (2012) explained that in project management applies in general
contractors’ organization it is important to select sub-contractors based on defining
appropriate criteria and applying a practical method. They proposed an interval-valued
fuzzy technique applied for selecting subcontractors. Six pre-defined criteria have been
defined as follows:

e Related Execution History (C1);
e Auvailable Facilities (C2);
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e Adequacy of Technical Team (C3);

e Financial Ability (C4);

e Company’s Antiquity (C5);

e Previous Employers Satisfaction (C6).

Kumaraswamy and Matthews (2000) showed that the success of the construction
projects may depend on the philosophy of selecting “the right person for the right job”.
Clearly, the correct choice of subcontractors increases the overall success of a
construction project. However, in construction industry in the Gaza strip contractors
neglect the importance of the subcontractor selection and the subcontractor selection is
mostly depend on the lowest price. Cheng et al. (2011) identified twelve key factors
used by general contractor to assess potential subcontractors and for right selection of
the subcontractors.

Construction technique;

Duration control abilities;

Cooperative managers;

Material wastage;

Services provided after work completion;
Collaboration with other subcontractors;
Safe working environment;

Self-owned tools;

Clean working environment;

Effective management capabilities;
Manager personality;

Financial condition.

Ng, S.T. (2009) stated that some of the key performance evaluation criteria for
subcontractors to win any job are: facing severe competition and reduced demand,
reputation and company history.

Arslan et al. (2008) mentioned that in the subcontractors’ evaluation system in
construction projects, subcontractors can be evaluated according to the sets of
evaluation criterion which are grouped under these headings: cost, quality, time and
adequacy. Each of these main criteria is divided into sub-criteria as shown in Figure 2.1
below.
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Figure 2.1: Evaluating and selecting sub-contractors using WEBSES (Arslan
et al., 2008)

Arslan et al. (2008) explained that bidding process is one of the most important phases
in the construction industry. During this stage, selecting the most appropriate sub-
contractors for the relevant sub-works is highly critical for the overall project
performance. In order to select the most appropriate subcontractors for the project and
prepare the most realistic and accurate bid proposal, general contractors have to know
all financial, technical and general information about these subcontractors. Within this
context, general contractors should consider several factors in the selection process.
These factors may include the quality of production, efficiency, employment of
qualified members, reputation of the company, accessibility to the company, completion
of the work on time etc. They have proposed a Web-Based Subcontractor Evaluation
System (WEBSES) that can help the construction contractors to select the most
appropriate sub-contractors in which they categorized the selection factors into four
main headings as cost, quality, time and adequacy as shown in Figure 2.2.
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Figure 2.2: Evaluation criteria for subcontractors’ selection (Arslan et al., 2008)

Finally as mentioned in El-Mashaleh (2009), the reliance of general contractors on
subcontractors to execute major portions of construction work makes the success of
construction projects highly susceptible to the performance of these subcontracting
organizations. So one of the prime important decisions for Contractors Company is
subcontractors' selection decisions, these decisions are exercised by general contractors
multiple times on every single project.

2.5 Problems faced by contractors

Fah (2006) illustrated the type of the problems faced by the contractors in the
construction projects:

2.5.1 The problems caused by contractors themselves

Management weakness,
Technical weakness,

Finance management problem,
Construction material problem.
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2.5.2 The outside problem

e Supply of construction material,

¢ Relationship between government agency,

e Labour,

e Relationship with project parts ( subcontractors , suppliers, labors, client,
crew supervision),

¢ Relationship with local people.

2.6  Conflicts in the main contractor-subcontractor work relationship

Contractually, main contractors are responsible for the construction of projects, and no
relation between owner and any other part of the project rather than main contractors,
but they hire subcontractors and/or specialist contractors and suppliers to perform
specific tasks as part of the overall project. They do this to reduce their overhead and
operating costs, improve efficiency, decrease project complexity, mitigate project risks,
reduce project delays and achieve a more economic delivery of projects. However, to be
successful at this, they must develop enduring relationships with key suppliers and
subcontractors and in general should enhance the management of all stakeholders -
especially for subcontractors in the project by the main contractors (Akintan and
Morledge, 2013).

McCord and Gunderson (2013) studied the most important factors affecting on the
overall success of the project is the general contractor - subcontractor relationship and
he stated that the top three relationship factors are: bid shopping, project manager
relationship and superintendent capability, respectively. The general relationship factors
in order of importance as determined by subcontractors are:

Bid shopping,

Project manager capability,
Project manager fairness,
Superintendent,
Timeliness of payments,
Safety,

Financial capacity,
Retainage practices,

Future work,

Previous claims,

The pay-when-paid clause,
Indemnity clauses,

Back charging,

Insurance,

Bonding,

Takeover of equipment,
Termination for convenience.
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2.7 Factors affecting the management and performance of subcontractors

Huang and Lu (2011) stated that the services of professional subcontractors is required
for every construction project so that the quality and performance of the construction
projects depended on the performance of the subcontractor workers, and they found in
their paper that there several demographic variables affected the level of job
performance such as age, education, number of children, payment, marital status, work
experience, and work type.

Ng and Tang (2010) illustrated that subcontractors are a vital component of the success
of every construction project and the success factors affecting the subcontractors can
classified as those related to the project or an organization and in another hand, there is
an important factors that affecting the performance of the subcontractors such as timely
completion of project, profit, management level leadership, staff qualification/skill,
reputation, payment method, company history, project procurement method, safety,
bidding method, insurance, bond and relationship with main contractors. Also he
presented some of success factors that have a significant bearing to the overall success
of the construction projects especially in today’s highly competitive environments such
as the reputation, staff qualifications, capability of key personnel, competency of the
team, top management support, track record, organizational structure, employee
enhancements, market conditions, and political environment.

Ng et al. (2009) stated that subcontractors are considered more capable of maintaining a
high quality performance or improving inadequate performance and gain a greater
chance of success when they have a good reputation and sound company history. Eom
et al. (2008) stated that subcontractor evaluation and management processes must
include factors that will enhance cooperative relationships, in particular, sharing mutual
objectives, improving communication, participating in collaborative work, and
developing cooperative relationships.

Tam et al. (2011) stated that subcontracting system is widely used within construction
industry, and it has many advantageous in many aspects such as better efficiency of
subcontractors’ operation due to their unique skills. Ng et al. (2008) also displayed
many other factors that effect on the management of the subcontractors in the
construction projects such as performance of relevant previous projects, standard of
workmanship (Quality), compliance with regulations, prompt payment to labourers,
adherence to programme, regular and effective communication with main contractor,
adherence to subcontract requirements, compliance to environmental regulations under
relevant statutory body, number of experienced site supervisory staff, inspection and
maintenance of work environment, number of craftsmen and labourers, quality of shop
drawings and as-built drawings and ability to undertake the size of work and so on.

Thus many of the critical factors affecting on the subcontractors management, operation
and performance in the construction projects will be displayed and discusses.
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2.7.1 Technical and managerial skills

Hughes (1986) stated that a project fails because of improper managerial principles at
all project members, such as improper focus of the management system, by rewarding
the wrong actions and the lack of communication of goals (cited in Pheng and Chuan,
2006). Ng and Tang (2010) found that one of the most significant success factors that
enable the subcontractors to perform their tasks successfully and to achieve the project
and organizational goals is managerial and technical skills and the most valued
resources of the organization or the construction company is the subcontractor’s skills.

Mustapha and Naoum (1998) mentioned that managerial effectiveness is related to
many subjective factors related directly to the site managers such as ability to liaise with
the building team, controlling the quality standards, managing the resources, motivating
the operatives etc. And stated that the effectiveness of the site managers depend upon
personal factors, project characteristics, job conditions and organizational variables.

In another hand, Ng et al. (2003) postulated that efficient resource planning could
improve the project delivery time by as much as 45% and save up on project costs by up
to 7%. Poor managerial skills can defeat the most successful activities and in many
cases can lead to the demise of the organization. Hence, subcontractors must possess
adequate leadership and managerial and technical skills to manage and plan for projects
in the most efficient and economical way. Many sub-contractors have poor educational
backgrounds therefore it is important to increase the training programs for the
subcontractors about these technical and managerial skills to improve or enhance
performance of their operations on site and to achieve the required goals of the project.

Mahamid (2011) concluded that poor site management could be as a result of series of
factors such as: poor labor management, poor communications between labors and
managers, poor communications between construction parties, poor material
management, lack of site manager experience, lack of labor experience, etc.

2.7.2 Financial capabilities of the main contractor & subcontractors

Ng et al. (2008) stated that subcontractors must have a good financial background to
demonstrate that they have the necessary resources to complete the work. On the other
hand having a strong financial background may also help subcontractors in securing
loan when needed. Arditi & Chotibhongs (2005) illustrated that the major cause of
friction and disputes between main contractor and subcontractors is delayed payments
from the general contractors to subcontractors.

Subcontractors should maintain appositive cash flow and a good track record of settling
liabilities because it is difficult to expand their business and achieve a growth in
revenue without a good financial track record (Ng and Tang, 2010)

Ng et al. (2008) illustrated that the prompt payment to laborers is the most critical
factors that affecting on the success of the construction project which mean also
substantially affecting on the project management system. Because of that the skilled
and unskilled workers reluctant to stay in the project without receiving their wages
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regularly and that the irregularly wages or payment adversely effect on the demoralized
of the workers which subsequently lead to slow progress, quality weakness and
undesirable delays so the contractors and subcontractors must paid more attention to
this subject and contractors should enhance relationship with subcontractors and labors
to keep the success of the project and to achieve good performance. They must have a
good financial background to demonstrate that they have the necessary resources to
complete the work.

Sears et al. (2008) showed that general contractors are notorious for being slow to pay
their subcontractors for completed work. Although the general contractor has the
contractual right to withhold payments for many reasons, this can be a major source of
disputes between the subcontractor and general contractor. Payment and profit is a main
concern for subcontractors and no issue is more important than payment.

Knutson et al. (2003) explained that a subcontractor can choose which general
contractor to work with and this business decision can be affected by a number of
factors. The capability of the general contractor can be significant factor when
considering future work with that general contractor.

2.7.3 Subcontractors qualification and experience

Kang (2011) stated that construction project quality and duration was affected by the
performance and quality of the subcontractor’s construction team and this play an
important role in determining a project’s economic performance. In addition,
Zhengquan (2005) stated that some contractors have subcontracted certain works to
unqualified subcontractors, in order to maintain special relationships or lower project
cost, leaving hidden dangers of uneven contract performance. Ng et al. (2003) stated
that the quality of work can suffer when incapable or inexperienced subcontractors are
employed.

Ng et al. (2008) postulated that due to the increasing awareness of the problems caused
by inferior subcontractors in the construction projects, the selection of the capable
subcontractors from appointed subcontractors that apple to complete the subcontracted
tasks successfully or satisfactorily is difficult, therefore the main contractors would
submit the subcontractors who have previous relationship or subcontractors who have
satisfactorily completed works of similar nature, size and complexity for other
contractors before. So the previous experience and performance of relevant projects by
subcontractor’s construction team was considered to be of paramount importance by the
contractors and client group in determining whom to invite to submit a quotation for a
subcontract.

Cheng et al. (2011) stated that the subcontractors performance is an important index that
reflects previous performance, and they assumed that we can predict future performance
of subcontractor’s construction team from historical performance mean past experience,
in spite of the fact that predicting subcontractor performance is a complex process with
uncertainties that require judgments based on human expert knowledge and experience.
Therefore Ng and Tang (2010) concludes that it is widely accepted and perhaps self-
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evident that the quality of completed works in a construction project is directly related
to the skill level of the workers of the subcontractors’ construction team.

Ameh and Osegbo (2011) recommended that the project manager should ensure that
both nominated and domestic sub-contractors on any project have a high experience and
work plan to meet the requirements of the project. Pre-qualification of these sub-
contractors would ensure that they have sufficient experience, proficiency and capacity
to deliver not only quality work but on time.

Arslan et al. (2008) explained that construction companies should consider several
criteria of the subcontractors selection rather than bid price such as past experience,
financial stability and quality of products. This method can eliminate insufficient
financed, inexperienced and incompetent subcontractors, reduce risks and contribute
significantly to the overall success of the project. Mahamid (2013) stated that in general,
experience improves both the intellectual and physical abilities of labor that
consequently improves productivity of the work. And he detect that one of the main
problems in Palestinian construction industry is lake of skilled labors, engineers, and
managers. Ng and Lu (2008) postulated three factors used in evaluating the past
experience of any subcontractors which is the number of relevant project completed,
highest value of relevant subcontract work completed and any adverse report on
relevant previous projects.

2.7.4 Bid shopping

Arditi & Chotibhongs (2005) defined bid shopping as a way of life in the construction
industry and stated that the practice of bid shopping by general contractors is considered
to be a serious breach of trust from the subcontractor’s perspective. Ng et al. (2008)
stated that bid shopping is a common phenomenon in construction subcontracting, some
subcontractors may be under pressure to submit unrealistically low subcontract bids and
finish their work in a sloppily manner.

Knutson et al. (2003) explained that very few general contractors have the capacity or
expertise to self-perform all aspects of a construction project so they typically solicit
bids from subcontractors when preparing a bid. When determining which subcontractor
to hire for a particular construction project, the general contractor may indulge in the
practice of bid shopping or bid chiseling.

These practices are harmful to the subcontractor, contributing to poor quality
workmanship and sometimes even the insolvency of the subcontractor. This is one of
the major factors affecting sub-contractors operation and performance in the
construction industry.

2.7.5 Project manager relationship & experience

Project manager is the most important person in the project leading to project success,
Ng and Tang (2010) stat that, a good relationship between project manager and all
project participants can also help improve the morale of sub-contractors’ team. In
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another hand, this morale of the subcontractors’ team may be an indicator or lead to
success the project. In general, workers’ performance can be enhanced if they are
willing to work closely together to complete the works in the best possible way.

Pheng and Chuan (2006) stated that a project manager is vital and indispensable in any
project. And project success is a core concept of project management to a project
manager. They supposed that the success of a project hinges on the performance of
project managers, with emphasis on the achievement of time, cost and quality targets
and in another hand they stat that successful project completion can depend to a large
extent upon members being able to work together effectively as a project team.

In the same context; Rubin and Seeling (1967) showed the impact of a project
manager’s experience on the project’s success and failure. They concluded that a project
manager’s previous experience has minimal impact on the project’s performance,
whereas the size of the previously managed project does affect the manager’s
performance. Avots (1969) identified the main reasons for the project failure such as the
wrong choice of project managers, unplanned project termination and unsupportive top
management (cited in Pheng and Chuan, 2006).

Prabhakar (2008) identified that, the competence of the project manager is in itself a
factor in successful delivery of projects and on the other hand, the project manager
needs to have competence in those areas that have the most impact on successful
outcomes. Archibald (1976) mentioned that the successful project manager should have
the following skills and competencies: flexibility and adaptability, preference for
significant initiative and leadership, aggressiveness, confidence, persuasiveness, verbal
fluency, ambition, activity, forcefulness, effectiveness as a communicator and
integrator, broad scope of personal interests, poise, enthusiasm, imagination,
spontaneity, able to balance technical solutions with time, cost, and human factors, well
organized and disciplined, a generalist rather than a specialist, able and willing to
devote most of his or her time to planning and controlling, able to identify problems,
willing to make decisions, able to maintain a proper balance in use of time (cited in
Prabhakar, 2008).

2.7.6 Communication

Mirawati et al. (2015) and Tam et al. (2011) showed that proper communication
between the contractor and his subcontractors and all project parties is very important
and crucial to the success of the project completion.

Dossick and Schunk (2007) concluded that miscommunications and conflicts between
the main contractors, subcontractors, clients and other project participants could affect
negatively on the overall success of the project. Although that the coordination with
various parties of the project is one of the responsibilities of the main contractor, sub-
contractors should take a more care in improving the relationship with other
stakeholders by keeping the others informed of their construction method/sequence and
programme so that any potential problems can be resolved in a cooperative manner.
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Zou and Seo (2006) found that in construction industry, the inaccurate and untimely
communication between project’s parties lead to costly progress delays. Thereby proper
communication and sharing up-to-date information between project participants reduce
errors and time delays and lead to facilitating project efficiency and ultimately
improving collaboration and teamwork, also contributing to enhanced levels of
cooperation and productivity.

Chan and Kumaraswamy (2002) remarked that effective communication and fast
information transfer between managers and project’s participants help to accelerate the
building construction process and performance. Wang and Liu (2005) mentioned that
the field coordination is considered the third most important factor. Some interface
problems may arise during construction. Consequently, these identified problems can be
solved due to field coordination meetings.

Tam et al. (2011) stated that communication among project parties is critical to the
success of implementing a construction project, and the main problems in project
communication and coordination include increasing communication errors when
increasing layers of subcontractors; poor communication channel between main
contractor and subcontractor; difficult in sharing timely information among multi-layer
supply chain subcontractors; and lack of main contractor’s medication on disputes
among subcontractors.

2.7.7 Market position

Ng et al. (2009) mentioned that market condition can be related to the analysis of the
market place in which an organization operates or has interest in developing its position.
Good market condition gives adequate job opportunities to even weak subcontractors
and can help foster some potential subcontractors. Adversely, a poor market would
knock out some subcontractors with relatively poor performance or poor financial status
through vigorous competition.

2.7.8 Construction productivity

Productivity in construction is often broadly defined as output per labor hour, or it is the
amount of output produced relative to the amount of resources allocated for a project. In
the construction industry, “subcontractors bear responsibility for much of the
productivity levels on the construction site, particularly in areas such as labor relations,
supervision, material delivery, prefabrication, standardization, worker training, quality
control, and equipment maintenance” (Arditi and Chotibhongs 2005).

Enshassi et al. (2010) explained that productivity is an important issue in the
construction sector in the Gaza strip, and its means cost savings and efficient usage of
resources. They studied factors affecting productivity in the construction industry in the
Gaza strip and find that the main factors negatively affecting labour productivity are:
material shortage, lack of labour experience, lack of labour surveillance,
misunderstandings between labour and superintendent, and drawings and specification
alteration during execution.
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Mahamid (2013) mentioned that labor productivity plays a vital role in determining the
financial success of construction projects which reflects the high importance of labors in
the construction industry, meaning that any improvement in labor productivity will
contribute a high deal to the project outcomes improvements. He found in the study that
the poor labor productivity of public construction projects in the West Bank in Palestine
Is mostly affected by the materials and equipment. And the top five important factors
negatively affecting labor productivity of public construction are: political situation,
equipment’s shortages, old and inefficient equipment, lack of labor experience, and poor
site management.

Ameh and Osegbo (2011) defined productivity as a ratio between an output value and
an input value used to produce the product or services, examples of inputs: materials,
labour, capital, energy, etc. Chan et al. (2002) stated that productivity is considered in
the construction phase when the contractors organize the available resources efficiently
in order to meet the cost and time targets of the construction projects.

Hsieh (1998) stated that subcontractors bear responsibility for much of the productivity
achieved on the construction site, particularly in areas such as labor relations,
supervision, material delivery, prefabrication, standardization, worker training, quality
control, and equipment maintenance and utilization. Arditi & Chotibhongs (2005)
showed that a major way to improve site productivity would be to engage
subcontractors who are familiar with modern production and construction methods. Cox
et al. (2006) stated that the understanding of how to motivate the construction workers
play an important role in increasing the construction productivity.

Soekiman et al. (2011) identified seven factors which have high influence to project-
level productivity, that is inaccurate design, unclear command to workers, changes in
design, incomplete design, low skill levels of worker, inappropriate work methods and
poor schedule plan. Ameh and Osegbo (2011) identified several factors affecting on the
productivity in construction site such as: inadequate construction materials, availability
of construction materials inaccurate drawings / specification, poor supervision, lack of
skills from the workers, tools/equipment breakdown, delay, weather condition and
wages.

Ng et al. (2008) stated that, from the sub- contractors’ point of view, sufficient
supervision could improve the productivity of labourers and would also ensure the
requirements in the subcontract are duly delivered.

2.7.9 Collaboration

Abdull Rahman et al. (2014) studied in his paper the importance of collaboration in
construction industry from contractors’ perspectives and he found that collaboration
play an important role in the success of the construction projects and the project
participants are realizing that sharing of knowledge and information is one of the key
elements of a successful contractual relationship, six important factors were found in the
study that lead to willingness to collaborate among contractors are namely;
collaboration will encourage teamwork, similar racial collaboration develops
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cooperation, stimulate information sharing, improve quality and project complete on
time, enhance service quality, and better communication among project members.

Eom et al. (2008) and Zou and Seo (2006) explained that sharing up-to-date information
between project participants in construction industry reduces errors and time delays,
thereby facilitating project efficiency and ultimately improving collaboration and
teamwork. Increasing collaborative work enhances mutual relationships, also
contributing to enhanced levels of cooperation and productivity.

Errasti et al. (2007) mentioned that there is a lot of advantages of the collaboration
between all project’s parties such as cost and quality savings on the project and project
execution could be more efficient if the manufacturability of the project and ease of
assembly were taken into account.

2.8 Impact of application of subcontracting system to project time and cost

O’Brien (1998) stated that subcontractor and supplier production comprise the largest
value of project cost, so the poor management system of them can increase the total
project cost. Tam et al. (2011) indicated that the improper using of subcontracting
system in the construction projects can increase the construction cost because of many
reasons such as: more overheads for managerial staff, increasing construction cost due
to more abortive and remedial work, extra cost as intermediate subcontractors charging
fees without adding value and increasing construction cost due to more claims and
disputes. In addition Tam et al. (2011) also identified five key factors which cause
ineffectiveness of the use of sub-contractor in the control of the project time such setting
unrealistic contract time for the subcontracting work, subcontractors’ low efficiency,
subcontractors’ late response to instruction because of long chain of communication,
time consuming on remedial work and time consuming on solving disputes among
various layers of subcontractors.

Morris et al. (2011) explained that because the costs of subcontractor are significant, a
general contractor will often go to great lengths to avoid terminating a subcontractor
and try to minimize cost. This can include renegotiating the contract, reducing the scope
of the subcontractor’s work, providing supplemental staffing, assisting with payroll and
directly procuring equipment or materials. “Collaboration with subcontractor across the
finish line” reflects the reality that a terminated subcontractor ends up costing all parties
involved significant sums of money and significant additional times.

Arditi and Chotibhongs (2005) previously mentioned that the use of qualified
subcontractors in the available resources or in general the subcontracting system
application has proved to be efficient and economical in addition to performing the
works more quickly and at lesser cost.

2.9 Summary of the chapter

According to previous studies, it can be concluded that the subcontracting is a common
practice in the construction industry, and it is defined as the act of general contractors
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hiring specialty contractors (subcontractors) to help them overcome problems on the
jobsite such as the need for special expertise, shortage in resources, risk limitation and
limitation in finances.

This chapter presented information about the topic of subcontracting in general
including background information about the CSFs for subcontractors’ management in
the Gaza Strip. It is included many specific areas of study such:

Subcontracting background,

Previous local studies about subcontractors in the Gaza Strip,

Project success,

Subcontractors selection criteria,

e Problems faced by contractors,

e Conflicts in the main contractor-subcontractor work relationship.

e Factors affecting the management and performance of subcontractors in the
construction project.

e Impact of application of subcontracting system to project time and cost.

The literatures displayed many project success factors that may effect on the
management of the subcontractors in the construction industry such as: technical and
managerial skills, financial capabilities of the main contractor & subcontractors,
subcontractors’ qualification and experience, bid shopping, project manager relationship
& experience, communication, market position, construction productivity,
collaboration.

The literatures showed that the subcontractors’ management system application in the
construction project has proved to be efficient and economical in addition to performing
the works more quickly and at lesser cost.
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CHAPTER 3. RESEARCH METHODOLOGY

3.1 Introduction

This chapter discusses the methodology which used in this research. The methodology
includes information about the research design, population, sample size, data collection,
questionnaire design, questionnaire content, instrument validity, pilot study, and the
method of data processing and analysis, In addition, the limitations of the research
survey. The questionnaire was the main approach to collect data and perspectives of the
respondents.

The purpose of any research is to discover answers to questions through the application
of scientific procedures. In line with this and as stated in Chapter 1, the main purpose of
this research is to improve the management of construction projects through improving
the management of subcontractors.

3.2 Research study

The differentiation of directions and goals of topic as shown previously, required
different methodologies. The main methodologies obtained from literature review were:
questionnaire survey, interviewing, case studies and modeling. Figure 3.1 shows
summary of methodology used in this research. This research consists of six phases;

1. The first phase of the research included a summary about the comprehensive
literature review in order to support the survey methodology. Literature on CSFs
affecting on the management and performance of the subcontractors in the
construction industry in the Gaza Strip were reviewed.

2. The second phase of the research focused on developing the questionnaire. This
questionnaire was used to collect the required data in order to achieve the
research objectives.

3. The third phase of the research was pilot study. The experts, contractors,
engineers and subcontractors were contacted. The purpose of the pilot study is to
prove that the questionnaire questions are clear to be answered in a way help to
achieve the target of the questionnaire. In addition, it was important to ensure
that all the information received from the contractors and subcontractors would
be useful in achieving the research objectives. The questionnaire was modified
based on the results of the pilot study.

4. The fourth phase of the research was data collection. One hundred and thirty five
questionnaires were distributed to the research population but one hundred and
thirteen were received.

5. The fifth phase of the research was the data analysis. Statistical software (SPSS)
was used to perform the required analysis. Figure 3.1 shows the methodology
flowchart, which leads to achieve the research objectives.

6. The last phase of the research included the conclusions and recommendations.
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Figure 3.1: Flow chart of research methodology
3.3 Research strategy

Research strategy can be defined as the way in which the research objectives can be
questioned. There are two types of research strategies, namely, “quantitative research”
and “qualitative research”. Deciding on which type of research to follow, depends on
the purpose of the study and the type and availability of the information which is
required (Naoum, 2007).

Fellows and Liu (2008) stat that quantitative approaches seek to gather information
focuses on describing a phenomenon across a larger number of participants and to study
relationships between facts and how such facts and relationships accord with theories
and the findings of any research executed previously. This approach surveys a large
number of individuals and applies statistical techniques to recognize overall patterns in
the relations of processes. In the other hand qualitative approaches seek to gain insights
and to understand people’s perceptions research idea. In qualitative research, the beliefs,
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understandings, opinions, views etc. of people are investigated — the data gathered may
be unstructured. This is generally done in interviews, open-ended questions, or focus
groups. In most cases, a small number of participants participate in this type of research,
because to carry out such a research endeavor requires many resources and much time.

Analyses of qualitative data tend to be considerably more difficult than with
quantitative data, often requiring a lot of filtering, sorting and other ‘manipulations’ to
make them suitable for analytic techniques.

In this research, the quantitative approach was selected to collect the factual, perceptive
and an attitude of the respondents about the CSFs that affecting on the subcontractors
management in the construction industry in the Gaza Strip.

The field survey aims at collecting the data required to accomplish the research
objectives. In this research a close-ended questionnaire and interviews were applied and
distributed to collect data from the studied population.

3.4 Research population

A population consists of the totality of the observation with which it should be
concerned. This research targeted, as studied population, firstly some main contractors
in the Gaza Strip who classified under the first, second and third classes in the various
types of work fields by the PCU. The contractors that are registered under the fourth
and fifth classes were neglected due to the low practical and administrative experience
of their companies in construction works. The studied population was the companies
that have a valid registration in the PCU in the fields of buildings, roads, water and
sewage, electro-mechanics and public works.

According to the PCU, the total number of the registered contractors until the 20™ of
October 2014 was 283. One hundred and thirty three contractors were classified under
the third, fourth and fifth classes, while nearly 150 contractors were classified under
first, second and third classes.

The second population included the subcontractors in the various types of work fields
like (Shuttering, building, plastering, tiling, painting, mechanical, electrical, aluminum,
carpentry and ironmongery). Unfortunately, there are no official reports showing the
exact number of subcontractors in Gaza, since they are not represented by any union or
association and because of the limited number of efficient subcontractors and lack of
educational level of them, approximately number of subcontractors nearly 50 was taken
in the research population.

It is worth mentioning that research focused only on the contractors and subcontractors
perspective related subcontractors management success factors. The owners and
supervisors perspective was not investigated in this research in order to increase the
sample size of the contractors which represented the studied population.
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3.5 Sample size

The objective of sampling is to provide a practical means of enabling the data collection
and processing components of research to be carried out whilst ensuring that the sample
provides a good representation of the population.

Statistical equations were used in order to calculate the sample size for each population
of contractors and subcontractors, Equation 3.1 equation was used to determine the
sample size of the unlimited population (Fellows and Liu, 2008).

ng .
ng = ey (Equation 3.1)

Where: n¢ is the final sample size
P is the size of the population (150 contractors and 50 subcontractors).

_ t*xm@)
s = e2

(Equation 3.2)

The definitions of all variable can be defined as the following:

(p) (q) is the estimate of the variance, suggest p = g = 0.5 for dichotomous variables
where the population, reasonably, is expected to be divided equally).

t =t Value (e.g. 1.96 for 95% confidence interval).
e = Maximum error of estimation (0.074).

The sample size for the contractors' and subcontractors' population can be calculated
from the previous equations as follows:

1962 x (0.5%0.5)

0.0742 175

ns

175
Neontractors — — 175 = 80 contractors

1+m

175
Nsub—contractors — — 175 = 38 subcontractors

1+w

The targeted sample, which were selected according to equation 3.1 are 80 contractors
and 38 subcontractors. One hundred and thirty five questionnaires were distributed, 113
respondents returned the questionnaires. 110 of the received questionnaires were fully
completed so they were accepted to the analysis tests, while 3 questionnaires were
neglected due to the uncompleted information.
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According to the PCU registration, each contractor can be classified in more than one
field of work with one class in each field. So, one contractor can be classified under the
first class in one field, the second class in another field and under the third class in third
field. So it is difficult to prepare a complete separation to the contractors according to
their classes for various fields of works.

Categorical random sampling was used to represent the total sample size, since it is the
most basic of the probability plans. First, all the target contractors were distributed
randomly according to the classes to construct three groups with three classes; first,
second and third classes. Then the sample had chosen randomly from the three groups
according to its percentage of the total target population number, and the same thing
done for subcontractors that chosen randomly.

Fortunately, the response rate was 90% for contractors and 71% for subcontractors as
shown in Table 3.1.

Table 3.1 : Sample size and response rate of the study populations

Population Total Calculated  Distributed  Number of Response
Category Population  Sample Size questionnaire respondents Rate
Contractors 150 80 90 81 90%
Subcontractors 50 38 45 32 71%

Moser and Kalton (1971) showed that a response rate of less than 30% is likely to
produce results subject to non-response bias. Based on this, the obtained response rates
of 90% and 71% are reasonable and will reflect good results and outputs (cited in
Tayah, 2009).

3.6 Research location

The research was carried out in the Gaza Strip, and targeted the main contractors and
subcontractors distributed all over Gaza Strip as shown in Table 3.2 below:

Table 3.2 : Geographical distribution of the sample.

Group North Gaza Middle Area South Total
Contractors 8 55 9 9 81
Subcontractors 2 17 1 12 32

3.7 Data collection methodology

In order to collect the needed data for this research, the secondary resources can used in
collecting data such as books, journals, statistics and web pages, in addition to
preliminary resources that not available in secondary resources through interviews and

32

www.manaraa.com



Chapter Three: Methodology

distribute questionnaires on study population in order to get their opinions about the
critical success factor affecting on the subcontractors’ management in the construction
industry in the Gaza Strip. Research methodology depends on the analysis of data on the
use of descriptive analysis, which depends on the poll and use the main program
(SPSS).

3.7.1 Interviews

Semi-structured interviews were conducted by ten experts from main contractors and
subcontractors. It used open and closed-ended questioning but the questions are not asked
in a specific order and no schedule is used.

The task is to discover as much as possible about the specific issues related to your
subject area (Naoum, 2007). Semi-structured interviews allow exploring the views and
opinions with experts about issues concerned in more details about the CSFs affecting on
the subcontractors’ management.

Qualified experts who have deep understanding of the topic from contractors and
subcontractors were selected based on two main criteria:

e The experts must possess adequate knowledge in the area of subcontractors’
management.

e The experts have a high practical experience in the construction industry,
especially in the subcontractors’ management.

General questions have been prepared to explore local practices of subcontractors’
management, and provide a descriptive background and real information of all aspects of
technical, economic, financial, social, political, and legal factors related to
subcontractors’ management in the construction industry in the Gaza Strip. The general
questions posed to interviews reviewed below:

1. What are the most CSFs affecting on the subcontractors management in the

construction projects in the Gaza Strip related to:
e Factors related to project's issues or General conditions surrounding the

project.

Factors related to contract documents & management

Factors pertaining to project manager

Factors related to main contractors

Factors related to subcontractors

2. Put your opinion about impact of the subcontractors management related to
factors of cost and time of the project?

3. Put your opinion about the barriers for the good performance of subcontractor’s
team in the construction project?

3.7.2 Questionnaire design

The questionnaire design was excerpted from previous studies related to the subject of
this research as Arslan et al. (2008), Cheng et al. (2011), Ng and Tang (2010), Ng et al.
(2008) and Pheng and Chuan (2006) and others, and after interviewing experts who are
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dealing with the subject at different levels. All the information that could help in
achieving the study objectives, were collected, reviewed and formalized to be suitable for
the study survey.

The following is a questionnaire content:

1. The first section contained general information about the population (contractors
and subcontractors).
2. The second section studied the success factors affecting on the subcontractors
management and it contained six subtitle as follow:
e The first subtitle was about factors related to project’s issues;
e The second subtitle was about factors related to content documents and
management;
The third subtitle was about factors pertaining to project staff in general;
The fourth subtitle was about factors pertaining to project manager;
The fifth subtitle was about factors related to main contractors;
The sixth subtitle was about factors related to subcontractors.
3. The third section studied the effect of subcontractors’ management in saving the
project cost and time.
4. The forth section was about the barriers for the good performance of
subcontractor’s team and to find the critical factors lead to bad performance of the
subcontractors.

The content of the initial questionnaire can be checked by contacting experts specialized
in various fields related to the study subject. The contacted experts introduced general
comments for the whole questionnaire and special comments for each main item in the
questionnaire.

The general comments of the whole questionnaire are collected and listed:

e Questionnaire should be started with a cover page.

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

e Some parts like part four should be added in the questionnaire in order to
achieve the required objectives of the study.

e Subcontractors’ category should be added as a respondent of questionnaire.

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

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

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

e Some factors were repeated more than one time with the same meaning. So, it
should be to eliminate these repeated factors

e Increasing the rating range of occurrence evaluation degree from three to five.

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

e Some of factors related to consultant should be added.
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e There are some questions which are not practical or realistic with respect to
situations of construction projects. Such these questions should be removed or
modified to realistic and practical situations of Gaza Strip.

e Re-distribution of items between question groups.

Collected special comments and modifications of the experts and supervisor for the
questionnaire will be presented systematically according to the questionnaire sections as
follows:

Section one: General information

Detailed questions were quoted and used with essential modifications to meet the
research objectives. Some modifications occur for this section through the repetitive
review with the supervisor. Other modifications also can occur through the validity stage
for the questionnaire by local experts working in various fields. The collected comments,
which were presented on company profile, were as follows:

e Adding new item such as:
v" location of the company
v number of the fixed term management employees in the company
v' staff of the subcontractors

e Re-formulation of some questions

e Re-arrangement of questions

e And spell checking for some sentences and words

Section two: Subcontractors management success factors

This section aimed to achieve the first and fourth objectives that intend to identify and
rank the most common success factors affecting on subcontractors management in
construction industry, and to propose recommendations to improve subcontractors’
management. Several previous studies were used to selected the factors in this section
such as: as Arslan et al. (2008), Cheng et al. (2011), Ng and Tang (2010), Ng et al.
(2008) and Pheng and Chuan (2006), Arditi and Chotibhongs (2005), Ng et al. (2009) and
Enshassi et al. (2008).

In depth review for some construction contracts, getting notes from experts who has
experience in the field works, private experience about project life cycle, and a discussion
with the supervisor led to settle the management success factors under the six groups.

A draft questionnaire with 73 management success factors under the six groups as shown
in Table 3.3 were collected from literature studies mentioned and was detailed in chapter
2. After a discussion with the supervisor, many factors were amended and others were
added, and others were reallocating from group to group, while some were neglected
from the list in order to match (best fit) the nature of the construction industry in the Gaza
Strip.
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Table 3.3: Initial list of success management factors of subcontractors from previous

studies
Factors from literature Status Selected factors after pilot
review study
1- Factors related to Project's Issues
1.1. The presence of the project in a densely The presence of the project in a densely
Selected
populated place populated place
1.2. The difficulty of implementing of the - Project life cycle schedule is a deliberate
ot [ Modified . ’ X
project life cycle and difficult implementation
1.3. The project is large and complex Modified | Large/complex project
1.4. Increase the additional work for the Selected Increase the additional work for the project
project from the limit set in the contract from the limit set in the contract
1.5. Remote location (difficult accessibility Remote location (difficult accessibility to
. Selected .
to the site) the site)
1.6. There is no contingency budget to There is no contingency budget to proceed
Selected
proceed works works
1.7. Increasing the fundamental changes in Increasing the fundamental changes in the
Selected | nature of
the nature of works
works
1.8. Many execution obstacles Selected | Many execution obstacles
19. Added Goygrnme_nt pc_)llcy, market condition &
political Situation
2- Factors related to contract Documents
& management
.1 Implementing the lowest bid price system | Selected | Implementing the lowest bid price system
2 Selectlo_n_ of subcontractorg through Selection of subcontractors through
competitive strategy & taking the lowest - . .
. . J9 Modified | competitive strategy & taking the lowest
price without taking into account any : 7= .
o price as the only criteria for selection
other criteria
.3 Subcontractors should help main - Assisting the main contractors in pricing the
. L Modified
contractors in tender pricing tender by the subcontractors
4 Itis preferred the subcontractors to be Modified The subcontractors is preferred to be
company register in contractors union company registered in contractors union
.5 Clear understanding of the contract Clear understanding of the contract
conditions and requirements, project Selected conditions and requirements, project
objectives and implementation methods objectives and implementation methods by
by the contractors and subcontractors the contractors and subcontractors
.6 The clarity of the contract between The clarity of the contract between
Selected
contractors and subcontractors contractors and subcontractors
Delays in the adoption of change orders Selected | Delays in the adoption of change orders
Compliance with regulations by the Selected Compliance with regulations by the
contractors & subcontractors contractors & subcontractors
.9 Adherence to subcontract requirements Selected | Adherence to subcontract requirements
10 Added Quality an_d clarity of design drawing and
shop drawings
.11 Payment method to the main contractor Payment method to the main contractor by
. Selected .
by the client the client
.12 Insurance terms, Interest rate and Insurance terms, Interest rate and bond/loan
Selected
bond/loan terms terms
.13 The application of quality system in the - The extent of application of quality system
. Modified | . -
project in the project
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Table 3.3: Continued...

Factors from literature

Status

Selected factors after pilot

review study
3- Factors pertaining to project staff in
general
3.1 The lack of the efficiency, qualification The lack of the efficiency, qualification and
- . Selected . .
and skills of the project team skills of the project team
3.2 Morally support the project staff Selected | Morally support the project staff
3.3 Preparation training courses for the - Preparation of training courses qualify the
: . Modified : :
project staff to work on-site project staff to work on-site
3.4 Number of craftsmen and laborers in the Selected Number of craftsmen and laborers in the
project project
3.5 Qualified supervisory staff Selected | Qualified supervisory staff
36 Added CoI.Iaboration between the staff of the
project
4- Factors pertaining to project manager
4.1 Manager personality & his experience Selected | Manager personality & his experience
4.2 Salary of the managers Selected | Salary of the managers
4.3 Management level leadership Selected | Management level leadership
4.4 Regular and effective communication & Regular and effective communication &
coordination with main contractor and Selected | coordination with main contractor and
subcontractors by the project manager subcontractors by the project manager
4.5 Managers should realize the other
construction activities related to Managers should realize the other
subcontractors tasks to ensure the Modified construction activities related to
continuity of the work of subcontractors subcontractors tasks to ensure the continuity
and ensuring not to conflicting and of the work of subcontractors
project's delayed
4.6 Coordination between all subcontractors Coordination between all subcontractors
S - Selected o .
working in the same project working in the same project
4.7 Ability to undertake the size of work by Selected Ability to undertake the size of work by the
the project manager project manager
4.8 Monitor subcontractors' process to ensure Monitor subcontractors' work process to
they are doing things according to plan Modified | ensure they are doing things according to
and method statements plan and method statements.
Project manager should obtain written
4.9 Added | approval from consultant for any work
before start
5-  Factors related to main contractors
5.1 Previous experience, history and Previous experience, history and reputation
- : Selected :
reputation of the main contractors of the main contractors
5.2 Practical and technical ability of the main Selected Practical and technical ability of the main
contractors contractors
5.3 Contractors performance of relevant Selected Contractors performance of relevant
previous projects previous projects
5.4 Financial ability & strength of the main Financial ability & strength of the main
Selected
contractors contractors
5.5 Ability in dealing with uncertainty in the Selected Ability in dealing with uncertainty in the
construction projects construction projects
5.6 Effective communication between
Deleted
contractors and subcontractors
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Table 3.3: Continued...

Factors from literature

Selected factors after pilot

: Status
review study
5.7 Financial facilitation to subcontractors to Financial facilitation to subcontractors to be
be able to purchase the materials and Selected | able to purchase the materials and
equipment equipment
5.8 Main contractor should give a Main contractor should give a
subcontractors management work plan Selected | subcontractors management work plan
before start the work before start the work
5.9 Providing subcontractors location
services and work requirements which - . .
) O - Providing subcontractors location services
depends upon the execution of project’s Modified .
L - and work requirements
works (electricity-water- scaffolding-
cranes safety Belt .... etc.
5.10Make sure that the subcontractors' price - Make sure that the subcontractors' price fit
X . e Modified . oo
fit quality specifications to quality and specifications
5.11Main contractors work as in project - Commitment of the main contractors with
Modified .
schedule project schedule
5.12The way of material and equipment’s Deleted
procurement of the project
5.13Bearing responsibility in case of accidents | Selected | Bearing responsibility in case of accidents
5.14Relationship with subcontractor/client/ Relationship with
Selected -
consultant subcontractor/client/consultant
5.15Ability in bearing the risk in case Ability in bearing the risk in case payment
. Selected ;
payment delay from the client delay from the client
5.16Company’s management system Deleted
5.17Delayed payment to subcontractors Deleted
5.18Controlling and f°.“‘?‘!V up of . Controlling and follow up of subcontractors
subcontractors activities by main Selected S . , :
. ; activities by main contractor's engineers
contractor's engineers
519 Added Lack of trust between main contractors and
subcontractors
5.20Close control over the cost by the Deleted
contractors
6- [Factors related to subcontractors
6.1 Size of subcontractors' staff Selected | Size of subcontractors' staff
6.2 Previous experience, history and Previous experience, history and reputation
- Selected
reputation of the subcontractors of the subcontractors.
6.3 Practical and technical ability of the Practical and technical ability of the
Selected
subcontractors subcontractors
6.4 Financial ability & strength of the Financial ability & strength of the
Selected
subcontractors subcontractors
6.5 Performance of relevant previous projects | Selected | Performance of relevant previous projects
6.6 Subcontractor familiarity with the nature Subcontractor familiarity with the nature of
of the required tests for its own work and | Selected | the required tests for its own work and
materials supplied by him materials supplied by him
6.7 Subcontractor’s ability to arrange and
coordinate its work for the project and Deleted
any external business
6.8 Subcontractor work in isolation from the
main project activities and considered that
. . Deleted
he is solely responsible for the own
actions & conseguences
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Table 3.3: Continued...

Factors from literature Status Selected factors after pilot
review study

6.9 The extent of the subcontractor's The extent of the subcontractor's

commitment to the specifications and Selected | commitment to the

quality of the project specifications and quality of the project
6.10The extent of the subcontractor's The extent of the subcontractor's

) . Selected . -

commitment to the project's schedule commitment to the project's schedule

6.11Close control over the cost by the Close control over the cost by the
Selected

subcontractors subcontractors
6.12Natural and specialty of subcontractor Deleted
6.13Prompt payment to laborers Selected | Prompt payment to laborers
6.14 Added Prowamg adequate information/conditions

to main contractor

6.15Material wastage control Deleted
6.16Subcontractor’s ability to dominate and Deleted

control of the duration of his task
6.17Compliance with regulations by Deleted

subcontractors

Section three: The effect of subcontractors’ management in saving the project cost
and time

This section aimed to achieve the third objective that intends to investigate the effect of
subcontractors’ management in saving the project cost and time in construction project. A
draft of nine factors as shown in table 3.4 was collected from literature studies mentioned
and were detailed in chapter 2. After discussion with supervisor, some factors were
amended and others were added, while some were neglected from the list in order to
match (best fit) the nature of the construction industry in the Gaza Strip.

Table 3.4: Initial list of subcontractors’ management factors related to project cost

and time
Fac_tors 0 D Status | Selected factors after pilot study
review
1. Profit rate of project Modified Profit rate of project for
subcontractors and contractors
2. Material and equipment cost Selected | Material and equipment cost
3. Project labor cost Selected | Project labor cost
4. Waste rate of materials Selected | Waste rate of materials
5. Cost of variation orders Selected | Cost of variation orders
6. Planned time for project Selected | Planned time for project construction
construction
7. Time needed to implement Time needed to implement variation
. Selected
variation orders orders
8. Added | Time needed to rectify defects
9. Added | Overhead percentage of project
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Section four: The barriers for the good performance of subcontractor’s team

This section aimed to achieve the second objective of the research that intended to
investigate the critical factors affect subcontractor good performance in construction
project in the Gaza strip. In the draft questionnaire, sixteen factors as shown in Table 3.4
were collected from literature studies mentioned and were detailed in chapter 2. After a
discussion with the supervisor, many factors were amended and others were added, while
some were neglected from the list in order to match (best fit) the nature of the
construction industry in the Gaza Strip.

Table 3.5: Initial list of factors affect the subcontractors’ good performance

Factors from literature review Status Selected factors after pilot study

1. The duration that allocated for the The duration that allocated for the
subcontractor's activities Selected | subcontractor's activities commensurate with
commensurate with the size of work the size of work

2. Construction technique Modified | Lack of good construction technique

3. Salary for workers of subcontractor's Modified Low salary for workers of subcontractor's
team team

4. The price of the subcontractor's
contract and low percentage of the Modified
profit

Low price of the subcontractor's contract and
low percentage of the profit

5. Collaboration between project staff Modified | Bad collaboration between project staff

6. Number of experienced site - Low number of experienced site supervisory
: Modified
supervisory staff staff

7. Religion motivation for workers in

subcontractor’s team Deleted
8. Compliance with general and - Weak compliance with general and
.2 Modified L
contractual obligation contractual obligation
Bad communication between contractors and
Added
subcontractors
9. The safety approach used by site
manager and their effect on safety Modified | No safety approach used by site manager
performance
10. Facilitate the :':lrrlvals of . - No facilitate the arrivals of subcontractor's
subcontractor's team to the project Modified : .
site team to the project site
11. Familiarity of work and location Modified | Unfamiliarity of work and location
12. Subcontractor having the required - Lack of subcontractor equipment to finish his
. N Modified
equipment to finish his work work
13. Clean working environment Modified | Unsuitable working environment
14. Safe working environment Modified | Unsafe working environment
15. Added | Non ability to control duration
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After many stages of discussion, consulting, amending, and reviewing executed by the
researcher with the supervisor, the research questionnaire was finalized and became ready
for distribution. The questionnaire design was composed of four sections to accomplish
the aim of this research. For each section, all related factors found in the literature and
previous studies were collected and reviewed. After that, the factors were deleted,
modified, merged or selected. Also, some new factors were added according to the results
and recommendations of the pilot study.

Full detailed information will be demonstrated in the next section. The survey
questionnaire was conducted to determine the point of view of the studied population
sample regarding the CSFs for subcontractors’ management. Six pages questionnaire
accompanied with a covering letter. The covering letter explained the aim of the research.
A close-ended questionnaire was used for its advantages. These advantages are such as it
Is easy to ask and quick to answer, they require no writing by either respondents or
interviewer.

3.8 Data measurement

In order to be able to select the appropriate method of analysis, the level of measurement
must be understood. For each type of measurement, there is/are an appropriate method/s
that can be applied and not others. The researcher used Likert quintuple criterion to
measure and examine the answers of questionnaire questions. The answers were limited
to the following classifications: Ordinal scale is a ranking or rating data that normally
uses integers in ascending or descending order. The numbers assigned to the agreement
or degree of influence (1, 2, 3, 4, 5) don’t indicate that the interval between scales are
equal, nor do they indicate absolute quantities. They are merely numerical labels; only
ordinal scale was used in this research as illustrated in the Table 3.6 (Brinkman, 2009).

Table 3.6: Likert scale of evaluation

e Very high High Moderate Low Very low
Classificatior
Important Important  Important Important Important
Degree | 5 4 3 2 1

The survey questionnaire was prepared in English language (Annex 1) due to the fact that
most of literature studies and researches were in English, but for the interest of this
research and to have more accurate results the questionnaire was translated into Arabic
(Annex 2), as most of the studied population cannot use English. An academic supervisor
also reviewed the Arabic version in order to achieve as much accuracy as possible.

3.9 Pilot study

A pilot study for the questionnaire was conducted before collecting the results of the
sample. It provides a trial run for the questionnaire, which involves testing the wordings
of question, identifying ambiguous questions, testing the techniques that used to collect
data, and measuring the effectiveness of standard invitation to respondents.
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Pilot study of the questionnaire is achieved by a scouting sample, which consisted of ten
questionnaires. These questionnaires were distributed to expert engineers such as
projects managers, site engineers/office engineers and organizations managers to review
the questionnaire and verify the validity of the questionnaire topics and its relevance to
the research objective and give their advice. They have a strong practical experience in
construction industry field. Their sufficient experience are a suitable indication for pilot
study. Experts' comments and suggestions were collected to be evaluated carefully. All
the suggested comments and modifications were discussed with the study’s supervisor
before taking into consideration. By ending this step, the questionnaire was finalized
and became ready for distribution.

The piloting stage served to increase the effectiveness of the questionnaire. Items that
had weak reliability were either deleted or combined.

3.9.1 Validity of questionnaire

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

3.9.1.1 Questionnaire internal validity

Brinkman (2009) stated that content validity addresses the question whether the full
content of a construct is represented in the measure or are some dimensions left out.
Internal validity of the questionnaire is the first statistical test that used to test the
validity of the questionnaire. It is measured by a scouting sample, which consisted of 20
questionnaires through measuring the correlation coefficients between each item in one
field and the whole field.

Table (3.7) clarifies the correlation coefficient for each item of the “Factors related to
project’s issues” and the total of the field. The p-values (Sig.) are less than 0.05, so the
correlation coefficients of this field are significant at o = 0.05, so it can be said that the
items of this field are consistent and valid to be measure what it was set for.

Table 3.7: Correlation coefficient of each items of “Factors related to project's
issues” and the whole field

Pearson
No. Item Correlation P-;/_alue
Coefficient (Sig.)
1 'Fll'lf;ié)resence of the project in a densely populated 0529 0.000*
5 Project life cycle schedule is a deliberate and difficult 0.716 0.000*

implementation
3. | Large/complex project 0.692 0.000*

I_ncrease -the additional work for the project from the 0.513 0.000%
limit set in the contract
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Table 3.7: Continued...

5. | Remote location (difficult accessibility to the site) 0.683 0.000*

6. | There is no contingency budget to proceed works 0.645 0.000*

7 Increasing the fundamental changes in the nature of 0.614 0.000%
works

8. | Many execution obstacles 0.741 0.000*

9. G_ove_rnment policy, market condition & political 0.654 0.000*
situation

* Correlation is significant at the 0.05 level

Table (3.8) clarifies the correlation coefficient for each item of the “Factors related to
contract documents & management” and the total of the field. The p-values (Sig.) are
less than 0.05, so the correlation coefficients of this field are significant at a = 0.05, so
it can be said that the items of this field are consistent and valid to be measure what it
was set for.

Table 3.8: Correlation coefficient of each item of “Factors related to contract
documents & management” and the total of this field

Pearson P_Value
No. Item Correlation (Sig)
Coefficient g

1. Implementing the lowest bid price system 0.612 0.000*
Selection of subcontractors through competitive

2. | strategy & taking the lowest price as the only criteria 0.592 0.000*
for selection

3 Assisting the main contractors in pricing the tender 0.473 0.000%
by the subcontractors

4 The; subcor_wtractors id prefe_rred to be company 0.404 0.000*
registered in contractors union
Clear understanding of the contract conditions and

5. | requirements, project objectives and implementation 0.727 0.000*
methods by the contractors and subcontractors

6. The clarity of the contract between contractors and 0.692 0.000%
subcontractors

7. | Delays in the adoption of change orders 0.533 0.000*

8. Compliance with regulations by the contractors & 0.589 0.000%
subcontractors

9. | Adherence to subcontract requirements 0.714 0.000*

10. Quall_ty and clarity of design drawing and shop 0.570 0.000*
drawings

11. | Payment method to the main contractor by the client 0.658 0.000*

12. | Insurance terms, interest rate and bond/loan terms 0.459 0.000*

13. 'FI]'POi :étent of application of quality system in the 0573 0.000%

* Correlation is significant at the 0.05 level
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Table (3.9) clarifies the correlation coefficient for each item of the “Factors pertaining
to project staff in general” and the total of the field. The p-values (Sig.) are less than
0.05, so the correlation coefficients of this field are significant at o = 0.05, so it can be
said that the items of this field are consistent and valid to be measure what it was set for.

Table 3.9: Correlation coefficient of each item of “Factors pertaining to project
staff in general ""and the total of this field

Pearson P-Value
No. Item Correlation (Sig)
Coefficient g-
1 Th_e lack of the gfflClency, qualification and 0.626 0.000
skills of the project team
2. | Morally support the project staff 0.663 0.000
3 Preparatlon of training courses qualify the 0.736 0.000
project staff to work on-site
n Nur_nber of craftsmen and laborers in the 0.782 0.000
project
5. | Qualified supervisory staff 0.749 0.000
6. | Collaboration between the staff of the project 0.774 0.000

* Correlation is significant at the 0.05 level

Table (3.10) clarifies the correlation coefficient for each item of the “Factors pertaining
to project manager” and the total of the field. The p-values (Sig.) are less than 0.05, so
the correlation coefficients of this field are significant at o = 0.05, so it can be said that
the items of this field are consistent and valid to be measure what it was set for.

Table 3.10: Correlation coefficient of each item of “Factors pertaining to project
manager” and the total of this field

No Item Pearson Correlation | P-Value
' Coefficient (Sig.)
1. Manager personality & his experience 0.760 0.000*
2. | Salary of the managers 0.692 0.000*
3. Management level leadership 0.738 0.000*
Regular and effective communication &
4, coordination with main contractor and 0.769 0.000*
subcontractors by the project manager
Managers should realize the other construction
5. | activities related to subcontractors tasks to ensure 0.761 0.000*
the continuity of the work of subcontractors
Coordination between all subcontractors working *
6. in the same project 0.606 0.000
7 Ability to undertake the size of work by the project 0.706 0.000*
manager
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Table 3.10: Continued...

Monitor subcontractors' work process to ensure
8. | they are doing things according to plan and method 0.705 0.000*
statements
Project manager should obtain written approval %
9. from consultant for any work before start 0.644 0.000

* Correlation is significant at the 0.05 level

Table (3.11) clarifies the correlation coefficient for each item of the “Factors related to
main contractors” and the total of the field. The p-values (Sig.) are less than 0.05, so the
correlation coefficients of this field are significant at a = 0.05, so it can be said that the
items of this field are consistent and valid to be measure what it was set for.

contractors” and the total of this field

Table 3.11: Correlation coefficient of each item of “Factors related to main

p-
Pearson Correlation
e L Coefficient Va_lue
- - - - (Slg.)

1 Pre_\/lous experience, history and reputation of the 0.667 0.000%
main contractors
Practical and technical ability of the main *

2. contractors 0.706 0.000

3 Cor_1tractors performance of relevant previous 0.750 0.000%
projects

4. | Financial ability & strength of the main contractors 0.601 0.000*

5 Ability in dealm_g with uncertainty in the 0511 0.000*
construction projects

6. Copt_rqllmg and_follow up Of. subcc_)ntractors 0.730 0.000%
activities by main contractor's engineers

7 Financial faC|I|tat|qn to subcon_tractors to be able to 0.645 0.000*
purchase the materials and equipment

8. Main contractor should give a subcontractors 0.589 0.000%
management work plan before start the work

9 Prov_ldlng subcontractors location services and work 0.745 0.000*
requirements

10. Make sure tha_t the subcontractors' price fit to quality 0.708 0.000%
and specifications

11 Commitment of the main contractors with project 0.731 0.000*
schedule

12 Ability in b_earmg the risk in case payment delay 0.604 0.000%
from the client

13. | Bearing responsibility in case of accidents 0.604 0.000*

14. | Relationship with subcontractor/client/consultant 0.653 0.000*

15, Lack of trust between main contractors and 0519 0.000%
subcontractors

* Correlation is significant at the 0.05 level
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Table (3.12) clarifies the correlation coefficient for each item of the “Factors related to
subcontractors” and the total of the field. The p-values (Sig.) are less than 0.05, so the
correlation coefficients of this field are significant at o = 0.05, so it can be said that the

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

subcontractors” and the total of this field

Table 3.12: Correlation coefficient of each item of “Factors related to

Pearson P-Value
No. Item Correlation (Sig.)
Coefficient 9.
1. | Size of subcontractors' staff 0.702 0.000*
5 Previous experience, history and reputation of 0.752 0.000%
the subcontractors
3. Practical and technical ability of the 0.777 0.000%
subcontractors
4 Financial ability & strength of the 0.758 0.000%
subcontractors
5. | Performance of relevant previous projects 0.761 0.000*
Subcontractor familiarity with the nature of the
6. | required tests for its own work and materials 0.686 0.000*
supplied by him.
The extent of the subcontractor's commitment x
7 to the specifications and quality of the project 0.680 0.000
8. The extent of' the subcontractor's commitment 0.613 0.000%
to the project's schedule
9. Close control over the cost by the 0.616 0.000%
subcontractors
10. | Prompt payment to labourers 0.734 0.000*
11 Pro_wdlng adequate information/conditions to 0.613 0.000%
main contractor

* Correlation is significant at the 0.05 level

Table (3.13) clarifies the correlation coefficient for each item of the “The effect of
subcontractors’ management in saving the project cost and time” and the total of the
field. The p-values (Sig.) are less than 0.05, so the correlation coefficients of this field
are significant at a = 0.05, so it can be said that the items of this field are consistent and
valid to be measure what it was set for.
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Table 3.13: Correlation coefficient of each item of “The effect of subcontractors
management in saving the project cost and time” and the total of this field

Pearson P-

No. Item Correlation Value

Coefficient (Sig.)
1. Profit rate of project 0.696 0.000*
2. Material and equipment cost 0.779 0.000*
3. Project labor cost 0.690 0.000*
4. | Waste rate of materials 0.743 0.000*
5. Cost of variation orders 0.652 0.000*
6. Planned time for project construction 0.706 0.000*
7. | Time needed to implement variation orders 0.731 0.000*
8. | Time needed to rectify defects 0.732 0.000*
9. | Overhead percentage of project 0.718 0.000*

* Correlation is significant at the 0.05 level

Table (3.14) clarifies the correlation coefficient for each item of the “The barriers for
the good performance of subcontractor’s team” and the total of the field. The p-values
(Sig.) are less than 0.05, so the correlation coefficients of this field are significant at o =
0.05, so it can be said that the items of this field are consistent and valid to be measure
what it was set for.

Table 3.14: Correlation coefficient of each item of “The barriers for the good
performance of subcontractor’s team” and the total of this field

Pearson P-
No. Item Correlation Value
Coefficient (Sig.)
The duration that allocated for the
1. | subcontractor's activities commensurate with 0.481 0.000*
the size of work
2. | Lack of good construction technique 0.494 0.000*
3. | Low salary for workers of subcontractor's team 0.318 0.000*
n Low price of the subcontra}ctor s contract and 0.660 0.000%
low percentage of the profit
5. | Bad collaboration between project staff 0.676 0.000*
6. ;(;\]:fv number of experienced site supervisory 0.458 0.000%
7 We_ak qompllance with general and contractual 0.720 0.000%
obligation
8. Bad communication between contractors and 0.746 0.000%
subcontractors
9. | No safety approach used by site manager 0.768 0.000*
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Table 3.14: Continued...

10. No facilitate thg arrl\_/als of subcontractor's 0.723 0.000*
team to the project site

11 Lack of subcontractor equipment to finish his 0.726 0.000%
work

12. | unfamiliarity of work and location 0.701 0.000*

13. | Unsuitable working environment 0.542 0.000*

14. | Unsafe working environment 0.607 0.000*

15. | Non ability to control duration 0.697 0.000*

* Correlation is significant at the 0.05 level

3.9.1.2 Structure validity of the questionnaire

Statistically, to ensure the validity of the questionnaire; and to be sure that the objective
of each item is to achieve the main aim of the questionnaire. Structure validity test was
applied. Structure validity is the statistical test that used to test the validity of the
questionnaire structure by testing the validity of each field and the validity of the whole
questionnaire. It measures the correlation coefficient between one field and all the fields

of the questionnaire that have the same level of liker scale.

Table (3.15) showed the correlation coefficient for each field and the whole
questionnaire. The p-values (Sig.) are less than 0.05, so the correlation coefficients of
all the fields are significant at o = 0.05, so it can be said that the fields are valid to be
measured what it was set for to achieve the main aim of the study.

Table 3.15: Correlation coefficient of each field and the whole of questionnaire

Pearson P-
No. | Field Correlation Value
Coefficient (Sig.)
1. Factors related to project's issues 0.689 0.000*
5 Factors related to contract documents & 0.866 0.000%
management
3. Factors pertaining to project staff in general 0.764 0.000*
4, Factors pertaining to project manager 0.886 0.000*
5. Factors related to main contractors 0.924 0.000*
6. Factors related to subcontractors 0.844 0.000*
Sec. 2 | Subcontractors management success factors 0.964 0.000*
Sec. 3 Thg effect of s_ubcontractors_management in 0.691 0.000%
saving the project cost and time
Sec. 4 The barriers f?r the good performance of 0.704 0.000%
subcontractor’s team

* Correlation is significant at the 0.05 level
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3.9.2 Questionnaire reliability

This section presents test of reliability of questionnaire according to the pilot study. The
reliability of an instrument is the degree of consistency which measures the attribute; it
IS supposed to be measuring. The less variation an instrument produces in repeated
measurements of an attribute, the higher its reliability. Reliability can be equated with
the stability, consistency, or dependability of a measuring tool. The test is used to test
the stability of answers for a scouting sample of respondents by filling the questionnaire
two times with a time lag from 2 to 4 weeks and then compares the scores obtained by
computing a reliability coefficient (George and Mallery, 2003).

Cronbach’s Coefficient Alpha

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

Table (3.16) shows the values of Cronbach's Alpha for each field of the questionnaire
and the entire questionnaire. For the fields, values of Cronbach's Alpha were in the
range from 0.797 and 0.960. This range is considered high; the result ensures the
reliability of each field of the questionnaire. Cronbach's Alpha equals 0.960 for the
entire questionnaire which indicates an excellent reliability of the entire questionnaire.

Table 3.16: Cronbach's Alpha for each field of the questionnaire

Pearson
No. | Field Correlation
Coefficient
1. Factors related to project's issues 0.797
5 Factors related to contract documents & 0.836
management
3. Factors pertaining to project staff in general 0.822
4. Factors pertaining to project manager 0.873
5. Factors related to main contractors 0.886
6. Factors related to subcontractors 0.889
Sec. 2 | Subcontractors management success factors 0.960
Sec. 3 The_ effect of s_ubcontractors_management in 0.885
saving the project cost and time
Sec. 4 The barriers f?r the good performance of 0.893
subcontractor’s team
All items of the questionnaire 0.960

The Thereby, it can be said that the researcher proved that the questionnaire was valid
and reliable, and ready for distribution for the population sample.
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3.10 Data processing and analysis

The collected raw data was first sorted, edited, coded and then entered into computer
software. Two programs were used, the Excel sheet and 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 ascending or descending order.
The relative importance index (RII) was used in the analysis in addition to other
approaches such as the one way ANOVA and frequencies and percentiles.

3.10.1 Test of normality

In order to recognize whether or not the data obtained by the questionnaire can be
categorized under the normal distribution. The Normal Distribution Test (Kolmogrov-
Smirnov Z) was used to decide which type of statistical tests can be used to analyze the
collected data either by the parametric tests or the non-parametric tests. If the calculated
value of significance is more than 0.05, then the collected data are of normal
distribution and all the parametric tests can be applied. The tabulated value of Z is taken
at significance value (p-value) equal 0.05 (means 95% confidence interval with 5% as
confidence level).

Table (3.17) shows the results for Kolmogorov-Smirnov test of normality. Each
calculated value of Z is less than the corresponding tabulated value of Z. Furthermore,
the value of significance (p-value) for each field is more than 0.05, and then the
distribution for each field is normally distributed. Consequently, parametric tests will be
used to perform the statistical data analysis.

Table 3.17: Kolmogorov-Smirnov test

Kolmogorov-
. Smirnov
M, AEE Statistic | P-Value
(2) (Sig.)
1. Factors related to project's issues 1.221 0.101
5 Factors related to contract documents & 1105 0.174
management
3. Factors pertaining to project staff in general 0.983 0.289
4. Factors pertaining to project manager 1.066 0.080
5. Factors related to main contractors 1.345 0.054
6. Factors related to subcontractors 0.901 0.392
Sec. 2 | Subcontractors management success factors 1.387 0.053
Sec. 3 Thg effect of s_ubcontractors_management in 1208 0.108
saving the project cost and time
Sec. 4 The barriers f?r the good performance of 0.879 0.422
subcontractor’s team
All items of the questionnaire 1.066 0.206
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3.10.2 Statistical analysis tools

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

1) Kolmogorov-Smirnov test of normality.

2) Pearson correlation coefficient for Validity.

3) Cronbach's Alpha for Reliability Statistics.

4) Frequency and Descriptive analysis.

5) Parametric Tests (One-sample T test, Independent Samples T-test and Analysis of
Variance).

The parametric the parametric tests such as: One Sample T Test, Correlation tests, etc.
can be used. The main parametric test, which is the One Sample T Test, conditioned
three cases to determine the attitude of the respondents towards CSFs for
subcontractors’ management in construction projects in the Gaza strip, these cases are:

e |f the p-value is less than 0.05 and the calculated T-value is larger than the
positive tabulated T-value, it can be inferred that the respondents’ opinions are
positive. This means that the respondents are in agreement with the item content.
(p-value < 0.05, T > +1.98)

e If the p-value is less than 0.05 and the calculated T-value is less than the
negative tabulated T-value, it can be inferred that the respondents’ opinions are
negative. This means that the respondents are not in agreement with item
content. (p-value < 0.05, T < -1.98)

e |If the level of significance is more than 0.05 and the calculated T-value is
between -1.98 and +1.98, it can be inferred that the respondents’ opinions are
neutral regarding the item content. (a > 0.05, -1.98 < T < +1.98). Neutral
position means that the respondent is between the agreement and the refusal of
item content. It is like a person who has not clear position or strict decision.

The One- Way Analysis of Variance (ANOVA) is used to examine if there is a
statistical significant difference between several means among the respondents toward
the CSFs for Subcontractors management in Construction projects in the Gaza strip due
to (Classification Category of the Company, Years of experience of the company,
Location of the company, Position of the person filling the questionnaire, Years of
experience of the person filling the questionnaire, Number of fixed-term management
employees in the company, Number of fixed-term workers and technicians in the
company, Specialty of Subcontractor, Location of the subcontractor's Company, Years
of experience of the subcontractor and Staff of the Subcontractor).
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CHAPTER 4. DATA ANALYSIS AND DISCUSSION

This chapter describes the methodology that was used in this research and introduces
the survey results obtained from interviews and questionnaire and the discussion of the
questionnaire's sections for the contractors and subcontractors. Interviews results
obtained from ten interviews with experts from contractors and subcontractors
companies. Questionnaire results obtained from 113 questionnaires.

Section one of the questionnaire presented the main contractor’s company and
subcontractors profile and all necessary information about the respondents. Section two
was designed to achieve the first and fourth objectives that intend to identify and rank
the most common success factors affecting on subcontractors management in
construction industry in the Gaza Strip, and to propose recommendations to improve
subcontractors’ management. Section three was designed to achieve the third objective
that intended to investigate the effect of subcontractors’ management in saving the
project cost and time in construction project, and to propose recommendations for
solving these problems. Section four was designed to achieve second objective that
intended to investigate the critical factors affect subcontractor good performance in
construction project in the Gaza strip.

4.1 Questionnaire results

4.1.1 Section one: General information

4.1.1.1 General information about the main contractors

This section includes seven questions that ask about the nature of the company, years of
experience of the company, location of the company, position of the person filling the
questionnaire, years of experience of the person filling the questionnaire, number of
fixed-term management employees in the company and number of fixed-term workers
and technicians in the company.

A. Classification of contractors

Table 4.1 shows the number and percentage of contractors' categories according to
classification of PCU. It is shown that 75.3% (61) from the companies sample classified
in the first category, 21.0% (17) of the companies sample classified in the second
category and 3.7% (3) of the companies sample classified in the third category, this
results increases the credibility and reliability of the results.

B. Years of experience of the company

Concerning the company experience, Table 4.1 illustrates the frequency of companies
responded to the questionnaire. 8.6% from the companies have years of experience less
than 5 years, 24.7% from the companies have years of experience 5-10 years, 18.5%
from the companies have years of experience 11-15 years and 48.1% from the
companies have years of experience more than 15 years.
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Based on the previous statistics, it can be inferred that a lot of target contractors have
experience between medium to long term. Therefore, the points of view of the surveyed
persons are expected to be convergent. This range of experience gives them the ability
to manage subcontractors effectively and provide accurate and reliable information to
the questionnaire.

C. Location of the company

Table 4.1 shows the distribution of the study sample according to location. 9.9% (8) of
the companies located in the north of Gaza, 67.9% (55) of the companies located in
Gaza, 11.1% (9) of the companies located in the middle area and 11.1% (9) of the
companies located in the south of Gaza. Because the majority of contracting companies
are from Gaza governorate, it can be expected that a good convergence for the point of
views of companies is expected.

D. Position of the person filling the questionnaire

Table 4.1 illustrates the number and percentage of respondents according to the position
of the person filling the questionnaire. It is shows that 22.2% (18) of the sample are
project manager, 12.3% (10) of the sample are office engineer, 60.5% (49) of the
sample are site engineer, 3.7% (3) of the sample are company's owner and 1.2% (1) of
the sample has other position.

These results indicated that many persons filling the questionnaire, 82.7 % of the
respondents were site engineers and project managers. Due to this result, it can be
inferred that accuracy in the collected data will be expected.

E. Years of experience of the person filling the questionnaire

According to the respondent's experience, Table 4.1 illustrates that 28.4% of the
respondents have years of experience less than 5 years", 40.7% of the respondents have
years of experience 5-10 years, 14.8% of the respondents have years of experience 11-
15 years and 16.0% of the respondents have years of experience more than 15 years.
This result emphasizes the accuracy of the obtained data which can lead to accurate
results.

F. Number of fixed-term management employees in the company

Table 4.1 shows the number and percentage of respondents according to number of
fixed-term management employees in the company. It shows that 28.4% of the surveyed
contracting companies have number of fixed-term management employees less than 5
employees, 51.9% of them have 5-10, 11.1% of them have 11-15 and 8.6% of them
have more than 15 fixed-term management employees, these results mean that the
majority of contracting companies do not have sufficient number of fixed term
management employees which negatively affects the subcontractors” management.

G. Number of fixed-term workers and technicians in the company

From table 4.1, it is shown that 14.8% of the surveyed contracting companies have
number of fixed-term workers and technicians less than 5 employees, while 45.7% of
surveyed contracting companies have 5-10 employees, 14.8% of them have 11-15
employees and 24.7% of surveyed contracting companies have more than 15 fixed-term
workers and technicians.
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This is evidence that the majority of contracting companies are a small size. This means
that contracting companies depend on hiring subcontractors in the construction projects.
Therefore subcontracts hiring may affect the point view of contractors towards the

success factor affecting on subcontractors management.

Table 4.1: General information about the main contractors

General information about the main contractors

Percent
%

A. Classification of contractors
Category 1
Category 2
Category 3

75.3%
21.0%
3.70%

B. Years of experience of the company
More than 15 years
11-15 years
5-10 years
less than 5 years

48.1%
18.5%
24.7%
8.60%

C. Location of the company
North of Gaza
Gaza
Middle area
South of Gaza.

10.0%
67.9%
11.0%
11.0%

D. Position of the person filling the questionnaire
Project manager
Office engineer
Site engineer
Company's owner
Other position

22.2%
12.3%
60.6%
3.70%
1.20%

E. Years of experience of the person filling the questionnaire
less than 5 years
5-10 years
11-15 years
more than 15 years

28.4%
40.7%
14.8%
16.0%

F. Number of fixed-term management employees in the company
less than 5
5-10
11-15
more than 15

28.4%
51.9%
11.1%
8.60%

G. Number of fixed-term workers and technicians in the company
less than 5 workers
5-10 workers
11-15 workers
more than 15 workers

14.8%
45.7%
14.8%
24.7%
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4.1.1.2 General Information about the subcontractors

This section includes seven questions that ask the respondents about the specialty of
subcontractor, location of the subcontractors, years of experience of the subcontractors
and staff of the subcontractors. The answers of the subcontractors respondents presented
in table 4.2 as shown below.

A. Specialty of subcontractor

Table 4.2 shows the number and percentage of subcontractors respondents according to
specialty of subcontractor. It shows that 12.5% of the sample (Subcontractor) have a
specialty ‘Shuttering’, 9.4% of the sample have a specialty ‘Building’, 15.6% of the
sample have a specialty ‘Plastering’, 3.1% of the sample have a specialty ‘Tiling’,12.5%
of the sample have a specialty ‘Painting’, 12.5% of the sample have a specialty
‘Mechanic’, 9.4% of the sample have a specialty ‘Electrical’ and 25.0% of the sample
have another specialty such as lifts companies, Qudsi Stone and glazed reinforcement
concrete (GRC).

These results indicated the diversity of information given from the respondents which
can lead to correct and accurate results.

B. Location of the subcontractor's company

Figure 4.2 shows the distribution of the study sample according to location, the sample
size respondents’ number consists of 6.3% of the subcontractor's company located in the
north of Gaza, 53.1% of them located in Gaza, 3.1% of them located in the middle area
and 37.5% of them located in the south of Gaza. Because the majority of contracting
companies are from Gaza governorate, it can be expected that a good convergence for
the point of views of companies is expected.

C. Years of experience of the subcontractor

Concerning the company experience, table 4.2 illustrates the frequency of companies
responded to the questionnaire. 6.3% of the respondents had experience less than 5
years, 6.3% of the respondents had experience from 5 to less than 10 years, 18.8% of
the respondents had experience from 11to less 15 years and 68.8% of the respondents
were having experience more than 15 years.

These results indicate that a lot of target subcontractors have long term experience. This
range of experience gives them the ability to manage workers effectively and provide
accurate and reliable information to the questionnaire.

And it shows that there is no significant difference in the point of view of contractors in
regard to the subcontractors’ management that can be attributed to the years of
experience of contracting companies.

D. Staff of the subcontractor

Table 4.2 shows the number and percentage of subcontractors according to number of
Staff. 40.6 % of the sample (subcontractors) have a staff between *5-10" workers, 21.9
% of them have a staff between ‘11-15° workers and 37.5% of them have ‘more than
15 workers. It is concluded that a lot of the subcontractors in the Gaza Strip depend on
a small team of experienced workers to finish the works.
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Table 4.2: General information about the subcontractors

General information about the subcontractors Pelcry(,;)ent
A. Specialty of subcontractor
Shuttering 12.5%
Building 9.40%
Plastering 15.6%
Tiling 3.10%
Painting 12.50%
Mechanic 12.50%
Electrical 9.40%
Other 25.0%
B. Location of the subcontractor's company
North of Gaza 6.30%
Gaza 53.1%
Middle area 3.10%
South of Gaza. 37.5%
C. Years of experience of the subcontractor
less than 5 years 6.30%
5-10 years 6.30%
11-15 years 18.8%
more than 15 years 68.8%
D. Staff of the subcontractor
less than 5 workers 0%
5-10 workers 40.0%
11-15 workers 22.0%
more than 15 workers 37.0%

4.1.2 Section two: Subcontractors management success factors

This part shows the results of the responding contractors and subcontractors regarding
six groups of factors (total 63 factors) used for determining the CSFs affecting on the
subcontractors management in the construction project in the Gaza Strip.

Group 1) Factors related to project’s issues

Group 2) Factors related to contract documents & management
Group 3) Factors pertaining to project staff in general

Group 4) Factors pertaining to project manager

Group 5) Factors related to main contractors

Group 6) Factors related to subcontractors

4121 Factors related to project's issues
Table 4.3 and 4.4 shows the opinion of respondents (contractors and subcontractors)

about the factors related to project’s issues according to relative importance index
ranked from high to low.
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Table 4.3 shows the results of the main contractors’ responses. The mean of factor 1
“Government policy, market condition & political situation” equals 3.99 (79.75%),
Test-value = 7.74, and P-value = 0.000 which is smaller than the level of significance
o=0.05. The sign of the test is positive, so the mean of this factor is significantly
greater than the hypothesized value 3. It is concluded that the respondents agree to this
factor.

Table 4.3: Means and test values for “Factors related to project's issues” for

contractors

= 5

5 =N
% = % — (_U ~ 4
Item ¢ 588 2 © =
S |a&E— B = o

(@] L S

= — q

a o

Government policy, market condition
& political situation

Project life cycle schedule is a *
deliberate and difficult 381 | 7625 | 6.59 ) 0.000%| 2

Many execution obstacles 3.76 | 75.19 | 6.41 | 0.000* | 3
Increasing the fundamental changes
in the nature of works
Large/complex project 3.68 | 73.67 | 5.75 | 0.000* | 5
There is no contingency budget to
proceed works

Increase the additional work for the
project from the limit set in the
Remote location (difficult
accessibility to the site)

The presence of the project in a
densely populated place

All items of the field 3.60 | 72.03 | 7.14 | 0.000*

399 | 79.75 | 7.74 | 0.000* | 1

3.72 | 7443 | 591 | 0.000* | 4

3.61 | 72.25 | 466 | 0.000* | 6

3.43 | 68.50 | 3.74 | 0.000* | 7

3.22 | 64.36 | 1.53 | 0.065 8

3.19 | 63.80 | 1.38 | 0.085 9

* The mean is significantly different from 3

The lowest important factor is “The presence of the project in a densely populated
place” which has a mean equals 3.19 (63.80%), Test-value = 1.38, and P-value = 0.085
which is greater than the level of significance oo =0.05. Then the mean of this factor is
insignificantly different from the hypothesized value 3. It is concluded that the
respondents (Do not know, neutral) to this factor.

The mean of the group “Factors related to project's issues” equals 3.60 (72.03%), Test-
value = 7.14, and P-value=0.000 which is smaller than the level of significance o = 0.05
. The sign of the test is positive, so the mean of this group is significantly greater than
the hypothesized value 3. It is concluded that the respondents agree to group of “Factors
related to project's issues ".
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Table 4.4: Means and test values for “Factors related to project's issues” for
subcontractors responses
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Government policy, market condition
& political situation

Increasing the fundamental changes in
the nature of works

Many execution obstacles 3.70 | 7400 | 3.10 | 0.002* | 3

Project life cycle schedule is a
deliberate and difficult implementation

There is no contingency budget to
proceed works

Large/complex project 342 | 68.39 | 214 | 0.020* | 6

Increase the additional work for the
project from the limit set in the

394 | 7871 | 3.75 | 0.000* | 1

381 | 76.13 | 3.95 | 0.000* | 2

3.69 | 73.75 | 3.67 | 0.000* | 4

3.69 | 73.75 | 3.39 | 0.001* | 4

3.19 | 63.75 | 081 0.211 7

The presence of the project in a
densely populated place

Remote location (difficult accessibility
to the site)

3.16 | 63.23 | 0.87 0.196 8

2.78 | 55.63 | -0.93 0.181 9

All items of the field 3.49 | 69.74 | 3.95 | 0.000*

* The mean is significantly different from 3

Table 4.4 shows the results of the subcontractors’ responses: The mean of factor
“Government policy, market condition & political situation” equals 3.94 (78.71%),
Test-value = 3.75 and P-value = 0.000 which is smaller than the level of significance

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

The lowest important factor is “Remote location (difficult accessibility to the site)
which has a mean equals 2.78 (55.63%), Test-value = -0.93, and P-value = 0.181 which
is greater than the level of significancea =0.05. Then the mean of this factor is
insignificantly different from the hypothesized value 3. It is concluded that the
respondents (Do not know, neutral) to this factor.
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The mean of the group “Factors related to project's issues” equals 3.49 (69.74%), Test-
value = 3.95, and P-value=0.000 which is smaller than the level of significance
o.=0.05.The sign of the test is positive, so the mean of this group is significantly
greater than the hypothesized value 3. It is concluded that the respondents agree to
group of “Factors related to project's issues *.

From Table 4.3 and 4.4, it is shown that, “Government policy, market condition &
political situation” was ranked in the first position by both the contractors and
subcontractors with a mean value of (3.99) and (3.94) respectively. This emphasizes
that, these are the most important factors in this group that related to project’s issues
that affecting on the subcontractors’ management in the construction projects and this is
because of the nature of the political and economic situation of the Gaza Strip during
the continued closer of the crossings and Israeli attacks with different shapes: therefore
the construction projects may be destroyed partially or totally by these events. This hard
political situation lead to unemployed most of the subcontractors, therefore the
management of them in such case will be difficult because it will take in the account,
the bad social status of the workers.

On the other hand, it is shown that, The responding contractors ranked “Project life
cycle schedule is a deliberate and difficult” as the second most important factors that
affecting the subcontractors’ management with a mean value of 3.81, otherwise it was
ranked in the fourth position by the responding subcontractors with a mean value of
3.69.

The importance of this factor was because the clarity of the project schedule lead to
minimize disputes between the contractor and sub-contractor and between the main
contractors and the supervisor or client, and thus lead to facilitate the management of
sub-contractors in the project. The research results of Wang and Liu (2005) are coincide
with this result that the schedule control in the construction project is important because
any even small variations in the duration of critical or near-critical paths directly affect
the duration of the project.

While “Increasing the fundamental changes in the nature of works” was ranked by the
responding subcontractors as the second most important factor affecting on the
subcontractors management in the construction project in the Gaza Strip with a mean
value of 3.81, this is because of that the increasing of the fundamental changes lead to
rework and lead to increase the cost of the work, thus may effect on the management of
the subcontractors that hate the reworks and may make problems with main contractors.

On the other hand, the responding contractors and subcontractors agreed that “Many
execution obstacles” was ranked in the third position of the importance of the factors
that affecting on the subcontractors’ management with a mean value of (3.76) and (3.7)
respectively, this mean that obstacles faced by the contractors and subcontractors during
the implementation phase of the project effect negatively on the management of the
subcontractors in the project, because this obstacles will delay the subcontractors
activities and thus increase the subcontractors’ activities cost, so finally the absence of
obstacles to implementation of the project facilitate the process of subcontractors’
management in the construction project in the Gaza strip.

59

www.manaraa.com



Chapter 4: Data analysis and discussion

Finally, it shown that, “The presence of the project in a densely populated place” was
ranked in the last position by responding contractor with a mean value of 3.19.
Otherwise “Remote location (difficult accessibility to the site)” was ranked by the
responding subcontractor in the last position of the importance of the factors that
affecting on the subcontractors’ management. This means that these factors does not
effect on the subcontractors’ management in the construction project in the Gaza Strip.

Table 4.5 below review the most fourth ranked factors that affecting on the
subcontractors management in construction industry that related to project’s issues in
the perspectives of the contractors and corresponding factors for subcontractors.

Table 4.5: Rank and mean for “Factors related to project's issues”

Contractors Subcontractors
Respondent Respondent

Mean | Rank | Mean Rank

ltem

Government policy, market condition &
political situation
Project life cycle schedule is a

3.99 1 3.94 1

2| deliberate and difficult 381 1 2 | 369 4
3 | Many execution obstacles 3.76 3 3.70 3
4 Increasing the fundamental changes in 372 4 381 5

the nature of works

41.2.2 Factors related to contract documents & management

Table 4.6 shows the results of the main contractors: The mean of factor “Quality and
clarity of design drawing and shop drawings” equals 4.03 (80.51%), Test-value = 8.78

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

The lowest important factor is “The subcontractors is preferred to be company
registered in contractors union” which has a mean equals 3.06 (61.27%), Test-value =

0.44, and P-value = 0.330 which is greater than the level of significance @ =0.05_ Then
the mean of this factor is insignificantly different from the hypothesized value 3. It is
concluded that the respondents (Do not know, neutral) to this factor.

The mean of the group “Factors related to contract documents & management” equals
3.64 (72.74%), Test-value = 8.37, and P-value=0.000 which is smaller than the level of
significance @ =0.05_ The sign of the test is positive, so the mean of this group is
significantly greater than the hypothesized value 3. It is concluded that the respondents
agree to this group.
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Table 4.6: Means and test values for “Factors related to contract documents &
management” for contractors

g @

c ._gc,\ % §’> X

Item S ESY > c .2 =]

= (S >

E D_E [72] (R e
o (¢B) o
e —
[a

Quality and clarity of design drawing and
shop drawings

Payment method to the main contractor by
the client

The clarity of the contract between
contractors and subcontractors

Clear understanding of the contract
conditions and requirements, project
objectives and implementation methods by
the contractors and subcontractors
Selection of subcontractors through
competitive strategy & taking the lowest 3.73| 7450 | 5.35 | 0.000* | 5
price as the only criteria for selection
Implementing the lowest bid price system 3.67 | 73.42 | 5.03 | 0.000*
Compliance with regulations by the 365 | 73.00 | 6.35 | 0.000%
contractors & subcontractors
Delays in the adoption of change orders 3.61 | 72.15 | 5.44 | 0.000*
Adherence to subcontract requirements 3.60 | 71.95 | 5.78 | 0.000*
Assisting the main contractors in pricing the
tender by the subcontractors

The extent of application of quality system
in the project

Insurance terms, interest rate and bond/loan
terms

The subcontractors preferred to be company
registered in the contractors union

All items of the field 364 | 7274 | 8.37 | 0.000*

4.03|80.51 | 8.78 | 0.000* | 1

3.96 | 79.24 | 8.10 | 0.000* | 2

3.94 | 78.75 | 8.10 | 0.000* | 3

3.85|77.00 | 6.75 | 0.000* | 4

Ol N [O

3.56 | 71.14 | 4.38 | 0.000* | 10

3.44 | 68.72 | 3.95 | 0.000* | 11

3.13| 6256 | 0.90 | 0.184 | 12

3.06 | 61.27 | 0.44 | 0.330 | 13

* The mean is significantly different from 3

Table 4.7 shows the results of the subcontractors’ responses: the mean of factor “The
clarity of the contract between contractors and subcontractors” equals 4.58 (91.61%),
Test-value = 10.38 and P-value = 0.000 which is smaller than the level of significance

a=0.05 The sign of the test is positive, so the mean of this factor is significantly
greater than the hypothesized value 3. It is concluded that the respondents agree to this
factor.
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The lowest important factor is “Insurance terms, interest rate and bond/loan terms”
which has a mean equals 3.13 (63.23%), Test-value = 0.66, and P-value = 0.258 which
is greater than the level of significancea=0.05. Then the mean of this factor is
insignificantly different from the hypothesized value 3. It is concluded that the
respondents (Do not know, neutral) to this factor.

The mean of the group “Factors related to contract documents & management” equals
3.99 (79.85%), Test-value = 16.14, and P-value=0.000 which is smaller than the level of
significance . =0.05. The sign of the test is positive, so the mean of this group is
significantly greater than the hypothesized value 3. It is concluded that the respondents
agree to this group.

Table 4.7: Means and test values for “Factors related to contract documents &
management” for subcontractors

ltem

Mean
mean
(%)
Test value
P-value (Sig.)
Rank

Proportional

The clarity of the contract between 458 | 91.61 | 1
contractors and subcontractors
Payment method to the main contractor by | 4.44 | 88.75 | 10.16 | 0.000* | 2
the client
Adherence to subcontract requirements 439 | 87.74 | 10.15 | 0.000* | 3
Quality and clarity of design drawingand | 4.34 | 86.88 | 9.65 | 0.000* | 4
shop drawings

Clear understanding of the contract
conditions and requirements, project 432 | 86.45 | 11.28 | 0.000* | 5
objectives and implementation methods
by the contractors and subcontractors
Implementing the lowest bid price system | 4.10 | 81.94 | 524 | 0.000* | 6
The extent of application of quality 4.00 | 80.00 | 842 | 0.000* | 7
system in the project

Selection of subcontractors through
competitive strategy & taking the lowest
price as the only criteria for selection
Delays in the adoption of change orders 3.81 | 76.25 | 3.82 | 0.000* | 9
Assisting the main contractors in pricing 3.80 | 76.00 | 3.69 | 0.000* | 10
the tender by the subcontractors

o
w
e’

0.000*

-

390 | 78.06 | 421 | 0.000* | 8

Compliance with regulations by the 3.75 | 75.00 | 356 | 0.001* | 11
contractors & subcontractors
The subcontractors id preferred to be 3.29 | 6581 | 1.16 0.128 12
company registered in contractors union
Insurance terms, interest rate and 3.16 | 63.23 | 0.66 0258 | 13
bond/loan terms

All items of the field 3.99 | 79.85 | 16.14 | 0.000*

* The mean is significantly different from 3
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From Table 4.6, it is concluded that, “Quality and clarity of design drawing and shop
drawings” was ranked in the first position by the contractors’ respondent with a mean
value of (4.03). This emphasizes that, this is the most important factor in this group that
affecting on the subcontractors’ management in the construction projects.

Sometimes the site is handed over to contractor while the drawings of the project are
incomplete, so the consultant should complete these drawing before start the work. In
some occasions, the consultant may complete the drawings gradually, according to the
priorities of activities. For the two cases, the project is delayed and effect negatively on
the project management specially subcontractors. Therefore the design team should
complete the drawings before the tendering phase in the best case and should be clear
and covering all items normally expected or required in the project. This result is
supported by the results obtained of Daoud (1999) which said; generally, designers put
most of their effort into the design stage to produce detailed drawings. Little effort is
put into preparing specifications or into coordinating them with the drawings and bills
of quantities (BoQs). And result is also agreed with the result of Ogunlana et al (1996)
that incomplete drawing is one of important causes of delay.

On the other hand as shown in table 4.7 that, “The clarity of the contract between
contractors and subcontractors” was ranked in the first important factor that affecting on
the subcontractors’ management by the subcontractors respondent with a mean value of
(4.58) but this same factor was ranked in the third position of the importance of the
factors that affecting on the subcontractors’ management with a mean value of (3.94) by
the contractor respondent, This means that the contract can be considered as the main
source of disputes, because the contract is the main document that describes the legal
relation between the contract parties. Any bias in the contract terms in favor of one
party to the other will lead to conflict and disputes, so that contract must be clear in all
construction project not only for enhancing subcontractors’ management but for all
issues related to construction in general and for subcontractors in particular, so as to
avoid the problems and dilemmas that may occur in the future between all parties to the
project that affect negatively on the management of the subcontractors in the project.

On the other hand, the responding contractors and subcontractors agreed that “Payment
method to the main contractor by the client” was ranked in the second position of the
importance of the factors that affecting on the subcontractors’ management with a mean
value of (3.96) and (4.44) respectively, this importance come from the delay of the
payment from client to contractors may effect on the payment from the main contractors
to subcontractors specially if the main contractor have not strong financial capacity and
this may also lead to disputes and claims between owner and contractor and between all
projects parties. All of that will affect negatively the overall performance of project and
then effect negatively on the management of subcontractors. This result is in line with
Aurditi and Chotibhongs (2005) and Enshassi et al (2009) that timeliness of payments
from owners affects many subcontractors, for whom receiving delayed payments from
their general contractors that receive delayed payment from the owner is a cause of
friction between the two parties and affects the project’s performance.

On the other hand, as shown in table 4.7, that the responding subcontractors ranked
“Adherence to subcontract requirements” in the third position of the importance factors
that affecting on the subcontractors’ management. The adherence to the subcontract
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requirements by contractor and subcontractor facilitate the management of the
subcontractors in the construction industry. This result is in line with Enshassi et al
(2010) that adherence of the subcontractor to contract terms is one of the important
factors used by main contractors for selection of suitable subcontractors thus it enhance
the subcontractors’ management in the construction project.

Table 4.8 below review the sixth most important factors that affecting on the
subcontractors management in construction industry in the Gaza Strip that related to
contract documents & management in the point of views of the contractors and
corresponding factors for subcontractors. It is clear that the two respondent contractors
and subcontractors agreed in most of the factors affecting on subcontractors’
management.

Table 4.8: Rank and mean of factors for “Factors related to contract documents &
management”

Contractors Subcontractors
Item Respondent Respondent
Mean | Rank | Mean | Rank

4.03 1 4.34 4

Quality and clarity of design drawing and shop
drawings

Payment method to the main contractor by the
client

The clarity of the contract between contractors
and subcontractors

Clear understanding of the contract conditions
and requirements, project objectives and
implementation methods by the contractors and

3.96 2 4.44 2

3.94 3 4.58 1

3.85 4 4.32 5

subcontractors

Selection of subcontractors through competitive

strategy & taking the lowest price as the only 3.73 5 3.9 8
criteria for selection

Implementing the lowest bid price system 3.67 6 4.1 6

41.2.3 Factors pertaining to project staff in general

Table 4.9 shows the results of the main contractors: The mean of factor “The lack of the
efficiency, qualification and skills of the project team” equals 3.96 (79.23%), Test-value
= 7.73, and P-value = 0.000 which is smaller than the level of significance @ =0.05_ The
sign of the test is positive, so the mean of this factor is significantly greater than the
hypothesized value 3. It is conclude that the respondents agree to this factor.

The lowest important factor is “Preparation of training courses qualify the project staff
to work on-site” which has a mean equals 3.05 (61.01%), Test-value = 0.41, and P-
value = 0.340 which is greater than the level of significance oo =0.05. Then the mean of
this factor is insignificantly different from the hypothesized value 3. It is conclude that
the respondents (Do not know, neutral) to this factor.
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The mean of the group “Factors pertaining to project staff in general” equals 3.64
(72.89%), Test-value = 7.54, and P-value=0.000 which is smaller than the level of
significance®=0.05. The sign of the test is positive, so the mean of this group is
significantly greater than the hypothesized value 3. It is conclude that the respondents
agree to group of “Factors pertaining to project staff in general ".

Table 4.9: Means and test values for “Factors pertaining to project staff in
general” for contractors

 — /-_\
g @ =
c |8 c 4 c_jts L X
Item 8 E8¢ > @ =
o S = S
= 8.& 7 = x
= - =
o o

The lack of the efficiency,
qualification and skills of the project 3.96 | 79.23 | 7.73 | 0.000* | 1

team
Qualified supervisory staff 3.93 | 7850 | 8.14 | 0.000* | 2
Col_laboratlon between the staff of the 391 | 7825 | 790 | 0.000% | 3
project

Number of craftsmen and laborers in
the project
Morally support the project staff 3.40 | 68.00 | 3.26 | 0.001* | 5

Preparation of training courses qualify
the project staff to work on-site

All items of the field 3.64 | 72.89 | 7.54 | 0.000*

3.62 | 72.41 | 5.64 | 0.000* | 4

3.05 | 61.01 | 0.41 | 0.340 6

* The mean is significantly different from 3

Table 4.10 shows the results of the subcontractors’ responses: The mean of factor
“Qualified supervisory staff” equals 4.69 (93.75%), Test-value = 12.94, and P-value =

0.000 which is smaller than the level of significance @ =0.05_ The sign of the test is
positive, so the mean of this item is significantly greater than the hypothesized value 3.
It is concluded that the respondents agree to this factor.

The lowest important factor is “Preparation of training courses qualify the project staff
to work on-site” which has a mean equals 3.44 (68.75%), Test-value = 2.18, and P-

value = 0.018 which is smaller than the level of significancea=0-05. The sign of the
test is positive, so the mean of this factor is significantly greater than the hypothesized
value 3. It is concluded that the respondents agree to this factor.

The mean of the group “Factors pertaining to project staff in general” equals 4.07
(81.35%), Test-value = 10.02, and P-value=0.000 which is smaller than the level of
significancea=0.05. The sign of the test is positive, so the mean of this group is
significantly greater than the hypothesized value 3. It is concluded that the respondents
agree to group of “Factors pertaining to project staff in general ".
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Table 4.10: Means and test values for “Factors pertaining to project staff in
general” for subcontractors responses

E @ o
= S S % 23 X
Item g g_ g S ;) 3 &%
S < 2
o a
Qualified supervisory staff 4.69 | 93.75 | 12.94 | 0.000* | 1
Collaboration between the staff of the

i 459 (9188 | 16.10 | 0.000* | 2
project

The lack of the efficiency,
qualification and skills of the project 4,09 | 81.88 | 554 | 0.000* | 3
team

Number of craftsmen and laborers in
the project

Morally support the project staff 3.72 | 7438 | 3.86 | 0.000* | 5
Preparation of training courses qualify
the project staff to work on-site

All items of the field 4,07 | 81.35 | 10.02 | 0.000*

3.88 | 77.50 | 5.46 | 0.000* | 4

344 | 68.75| 218 | 0.018* | 6

* The mean is significantly different from 3

From Table 4.9, it is shown that “The lack of the efficiency, qualification and skills of
the project team” was ranked in the first position by contractors and ranked by
subcontractors in the third position of the importance of the factors affecting on the
subcontractors’ management with a mean value of (3.96) (4.09) respectively. This mean
that this factor is the most critical factor in the group of “Factors pertaining to project
staff in general” in the point of view of contractors that affecting on the subcontractors’
management in the construction projects in the Gaza Strip. The importance of this factor
result from that the success of the management in any construction project depend on
the qualification and skills of the project team, also the lack of it effect negatively on the
performance and quality of the project which effect on the subcontractors’ management.

On the another hand in the subcontractors respondent opinion that the “Qualified
supervisory staff” is the first important factors affecting on the subcontractors’
management with a mean value (4.69), but it ranked by the contractors in the second
position with a mean value (3.93) as shown in table 4.9. The experience of the
supervisory staff influence over the contractor and subcontractor’s commitment to the
drawings and specifications that lead to got the required quality and a good performance
and make it easier for the main contractor in dealing with sub-contractors at the site.
This result is in line with the result of Enshassi and Shoman (2008) that a close
cooperation and mutual understanding between main contractors and supervisory staff
can improve the efficiency and performance of the work and can minimize conflicts and
disputes.
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Otherwise as shown, “Collaboration between the staff of the project” was ranked by
contractors in the third position of the importance factors affecting on the subcontractors
management in construction industry in the Gaza Strip with a mean value (3.91) and
ranked by subcontractors in the second position of the importance with a mean value
(4.59). This result depicts the positive attitude of the contractor towards the owner to
exert collaboration efforts to solve problems and disputes together in their early stages.
And the collaboration between all project’s parties effect on ending the project in the
specified time and cost, as a result of all that the quality, performance and management
of project in general and of subcontractors’ team specially will improve. Akintan and
Morledge (2013) is in line with this result that this factor is important in construction
because there is yet a possibility for participants’ main contractors and subcontracts in
particular to collaborate and overcome problems occur in the project. Also the result of
Enshassi et al (2009) and Eom et al (2008) is confirm this result that continuous
coordination and collaborative relationship between project participants are required
through the project life cycle in order to solve problems, to enhanced levels of
cooperation and productivity and develop project performance.

Generally the two respondent contractors and subcontractors agree with the opinion in
the most third important factors that affecting on the subcontractors’ management in
construction industry in the Gaza Strip that related to the group of “Factors pertaining to
project staff in general” which is (The lack of the efficiency, qualification and skills of
the project team, Qualified supervisory staff and Collaboration between the staff of the
project) so we should give more attention to these factors to enhance the management of
the subcontractors in the construction industry in Gaza.

4.1.2.4 Factors pertaining to project manager

Table 4.11 shows the results of the main contractors: The mean of factor “Manager
Personality & his experience” equals 4.11 (82.25%), Test-value = 8.84, and P-value =
0.000 which is smaller than the level of significance @ =0.05 The sign of the test is
positive, so the mean of this factor is significantly greater than the hypothesized value 3.
It is concluded that the respondents agree to this factor.

The lowest important factor is “Coordination between all subcontractors working in the
same project” which has a mean equals 3.65 (73.00%), Test-value = 5.63, and P-value =
0.000 which is smaller than the level of significance oo =0.05. The sign of the test is
positive, so the mean of this factor is significantly greater than the hypothesized value 3.
It is concluded that the respondents agree to this factor.

The mean of the group “Factors pertaining to project manager” equals 3.84 (76.77%),
Test-value = 9.71, and P-value=0.000 which is smaller than the level of significance
a=0.05_The sign of the test is positive, so the mean of this group is significantly
greater than the hypothesized value 3. It is concluded that the respondents agree to this

group.
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Table 4.11: Means and test values for “Factors pertaining to project manager” for

contractors

E © o)

s Ksa 3| 2|
(=}

Item § é_ GE) S ; % 5:5

o = z

o a
Manager personality & his experience 411 | 82.25 | 8.84 | 0.000* | 1

Ability to undertake the size of work by
the project manager

Management level leadership 3.87 | 77.44 | 8.15 | 0.000* | 3

Monitor subcontractors' work process to
ensure they are doing things according to 3.86 | 77.25 | 7.50 | 0.000* | 4
plan and method statements

Managers should realize the other
construction activities related to
subcontractors tasks to ensure the
continuity of the work of subcontractors
Project manager should obtain written
approval from consultant for any work 3.78 | 75.70 | 6.12 | 0.000* | 6
before start

Regular and effective communication &

3.96 | 79.24 | 8.85 | 0.000* | 2

3.79 | 75.75 | 6.94 | 0.000* | 5

coordination with main contractor and 3.75 | 74.94 | 6.22 | 0.000* | 7
subcontractors by the project manager

Salary of the managers 3.73 | 7450 | 6.08 | 0.000* | 8
Coordination and cooperation between all

subcontractors working in the same 3.65 | 73.00 | 5.63 | 0.000* | 9
project

All items of the field 3.84 | 76.77 | 9.71 | 0.000*

* The mean is significantly different from 3

Table 4.12 shows the results of the subcontractors’ responses: The mean of factor
“Manager Personality & his/her experience” equals 4.59 (91.88%), Test-value = 13.55,

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

The lowest important factor is “Project manager should obtain written approval from
consultant for any work before start” which has a mean equals 3.75 (75.00%), Test-
value = 3.64, and P-value = 0.000 which is smaller than the level of significance
a=0.05. The sign of the test is positive, so the mean of this factor is significantly
greater than the hypothesized value 3. It is concluded that the respondents agree to this
factor.
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The mean of the group “Factors pertaining to project manager” equals 4.20 (84.10%),
Test-value = 19.45, and P-value=0.000 which is smaller than the level of significance
o.=0.05. The sign of the test is positive, so the mean of this group is significantly
greater than the hypothesized value 3. It is concluded that the respondents agree to this

group.

Table 4.12: Means and test values for “Factors pertaining to project manager” for
subcontractors responses

g8 | 2 | 3
Item S |18y > T2 | 5
a < [t
Manager personality & his/her experience 459 | 91.88 | 13.55 | 0.000* | 1

Managers should realize the other
construction activities related to
subcontractors tasks to ensure the
continuity of the work of subcontractors
Regular and effective communication &
coordination with main contractor and 4.34 | 86.88 | 13.94 | 0.000* | 3
subcontractors by the project manager
Ability to undertake the size of work by the
project manager

Monitor subcontractors' work process to
ensure they are doing things according to 416 | 83.13 | 9.66 | 0.000* | 5
plan and method statements
Management level leadership 413 | 8250 | 7.31 | 0.000* | 6
Salary of the managers 409 | 81.88 | 7.57 | 0.000* |7
Coorgllna_tlon between aI_I subcontractors 400 | 8000 | 787 | 0.000% | 8
working in the same project

Project manager should obtain written

447 | 89.38 | 14.65 | 0.000* | 2

431 | 86.25 | 11.52 | 0.000* | 4

approval from consultant for any work 3.75 | 75.00 | 3.64 | 0.000* |9
before start
All items of the field 4.20 | 84.10 | 19.45 | 0.000*

* The mean is significantly different from 3

From Table 4.11 and 4.12, it is shown that, “Manager Personality & his/her experience”
was ranked by both the contractors and subcontractors in the first position of the
importance factors affecting on the subcontractors management in construction industry
in the Gaza Strip with a mean value of (4.11) and (4.59) respectively. This emphasizes
that; the project manager should have a strong personality and high practical experience
to avoid any problem can happen in the project and to be able to solve it if happened.
Since the success of any engineering project and success of the management of it
depends largely on the personality and experience of the project manager. This result is
supported by the result of Enshassi et al 2009 which it displayed that leadership skills
for project manager affecting the performance of construction projects. And agree with
Cheng et al (2011) that manager personality is important to assess subcontractor
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performance and to select the proper subcontractors because selecting subcontractors
properly, projects can attain higher degrees of management control and success.

On the other hand, as shown in table 4.11, that the responding contractors ranked the
“Ability to undertake the size of work by the project manager” in the second position of
the importance factors that affecting on the subcontractors’ management with a mean
value (3.96). Otherwise as shown in table 4.12, the subcontractors’ responses ranked
“Managers should realize the other construction activities related to subcontractors tasks
to ensure the continuity of the work of subcontractors” in the second position of the
importance factors affecting on the subcontractors management in construction industry
in the Gaza Strip with a mean value (4.47).

Table 4.13 below review the fifth most important factors that affecting on the
subcontractors management in construction industry that related to factors pertaining to
project manager in the point of views of the contractors and corresponding factors for
subcontractors, it is clear that the two respondent contractors and subcontractors is agree
in some important factors that affecting on subcontractors’ management.

Table 4.13: Rank and mean for “Factors pertaining to project manager”

Contractors Subcontractors
Item Respondent Respondent
Mean | Rank | Mean | Rank
Manager personality & his/her experience 411 1 4.59 1
Abl_llty to undertake the size of work by the 3.96 9 431 4
project manager

Management level leadership 3.87 3 4.13 6
Monitor subcontractors' work process to
ensure they are doing things according to 3.86 4 4.16 5

plan and method statements

Managers should realize the other
construction activities related to
subcontractors tasks to ensure the continuity
of the work of subcontractors

3.79 5 4.47 2

4.1.2.5 Factors related to main contractors

Table 4.14 shows the results of the main contractors’ responses: The mean of factor
“Financial ability & strength of the main contractors” equals 4.01 (80.25%), Test-value
= 9.55 and P-value = 0.000 which is smaller than the level of significance & =0.05_ The
sign of the test is positive, so the mean of this factor is significantly greater than the
hypothesized value 3. It is conclude that the respondents agree to this factor.

The lowest important factor is “Financial facilitation to subcontractors to be able to
purchase the materials and equipment” which has a mean equals 3.51 (70.13%), Test-
value = 3.98, and P-value = 0.000 which is smaller than the level of significance
o =0.05. The sign of the test is positive, so the mean of this factor is significantly
greater than the hypothesized value 3. It is concluded that the respondents agree to this
factor.
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The mean of the group “Factors related to main contractors” equals 3.76 (75.29%),
Test-value = 10.06, and P-value=0.000 which is smaller than the level of significance

a=0.05_ The sign of the test is positive, so the mean of this group is significantly
greater than the hypothesized value 3. It is concluded that the respondents agree to this

group.

Table 4.14: Means and test values for “Factors related to main contractors”
for contractors

= g | 2
It % = % o c_:t; < _\é
em 8 E3y9 > © =
> 2ES B = |
fu - =
o o
Financial ability & strength of the main 401 | 8025 | 955 | 0.000% | 1
contractors _ _ _
Practical and technical ability of the main 399 | 7975 | 989 | 0.000% | 2
contractors
Cont_ractors performance of relevant 304 | 7875 | 862 | 0.000* | 3
previous projects _
Prewogs experience, history and 394 | 7873 | 829 | 0.000% | 4
reputation of the main contractors _
l\_/Iake sure _that the subpqntrgctors price 384 | 7671 | 758 | 0.000* | 5
fits to qual!ty and specifications
Relationship with subcontractor 382 | 7646 | 707 | 0.000* | 6

[client/consultant
Prowdlngsubc_ontractors location services 377 | 7538 | 828 | 0.000% | 7
and work requirements

Bearing responsibility in case of accidents | 3.75 | 74.94 | 6.60 | 0.000* | 8
Controlling and follow up of
subcontractors activities by main 3.73 | 7462 | 6.52 | 0.000* | 9
contractor's engineers

Cor_nmltment of the main contractors with 371 | 7418 | 586 | 0.000% | 10
project schedule

Ability in bearmg the risk in case payment 371 17410 | 626 | 0.000* | 11
delay from the client
Lack of trust between main contractors 365
and subcontractors '
Main contractor should give a
subcontractors management work plan 3.62 | 7241 | 5.36 | 0.000* | 13
before start the work
Ability in dealing with uncertainty in the 354
construction projects '
Financial facilitation to subcontractors to

7291 | 497 | 0.000* | 12

70.75 | 5.11 | 0.000* | 14

be able to purchase the materials and 3.51 | 70.13 | 3.98 | 0.000* | 15
equipment
All items of the field 3.76 | 75.29 | 10.06 | 0.000*

* The mean is significantly different from 3
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Table 4.15 shows the results of the subcontractors’ responses: The mean of factor
“Financial ability & strength of the main contractors” equals 4.59 (91.88%), Test-value

= 12.66 and P-value = 0.000 which is smaller than the level of significancea=0-05.
The sign of the test is positive, so the mean of this factor is significantly greater than the
hypothesized value 3. It is concluded that the respondents agree to this factor.

The mean of factor “Ability in dealing with uncertainty in the construction projects”
equals 3.63 (72.50%), Test-value = 4.06, and P-value = 0.000 which is smaller than the
level of significance o =0.05. The sign of the test is positive, so the mean of this item is
significantly greater than the hypothesized value 3. It is concluded that the respondents
agree to this factor.

The mean of the group “Factors related to main contractors” equals 4.17 (83.43%),
Test-value = 17.24, and P-value=0.000 which is smaller than the level of significance
a=0.05. The sign of the test is positive, so the mean of this group is significantly
greater than the hypothesized value 3. It is concluded that the respondents agree to this

group.

Table 4.15: Means and test values for “Factors related to main contractors”
for subcontractors

— /-_\
e ® 2
e |E c c—:; 2 ¢
Item a 58§ > @ =
= o & z = x
o
= - =
o o

Financial ability & strength of the main
contractors

Make sure that the subcontractors' price
fit to quality and specifications

Previous experience, history and
reputation of the main contractors
Providing subcontractors location
services and work requirements
Financial facilitation to subcontractors to
be able to purchase materials and 434 | 86.88 | 8.11 | 0.000* | 5
equipment

Main contractor should give a
subcontractors management work plan 429 | 85.81 | 9.72 | 0.000* | 6
before start the work

Practical and technical ability of the main
contractors

Contractors performance of relevant
previous projects

459 | 91.88 | 12.66 | 0.000* | 1

453 | 90.63 | 15.28 | 0.000* | 2

444 | 88.75 | 11.36 | 0.000* | 3

438 | 87.50 | 10.35 | 0.000* | 4

425 | 85.00 | 10.52 | 0.000* | 7

413 | 8250 | 8.02 | 0.000* | 8
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Table 4:15. Continued...

Commitment of the main contractors with
project schedule

Relationship with
subcontractor/client/consultant

Lack of trust between main contractors
and subcontractors

Controlling and follow up of
subcontractors activities by 4.03 | 80.63 | 9.02 | 0.000* | 11
main contractor's engineers
Ability in bearing the risk in case 394 | 7875 | 480 | 0.000% | 13
payment delay from the client

Bearing responsibility in case of accidents | 3.81 | 76.25 | 3.82 | 0.000* | 14
Ability in dealm_g with uncertainty in the 363 | 7250 | 406 | 0.000% | 15
construction projects

All items of the field 417 | 83.43 | 17.24 | 0.000*

413 | 8250 | 7.02 | 0.000* | 8

4.06 | 81.25 | 8.40 | 0.000* | 10

4.03 | 80.63 | 5.07 | 0.000* |11

* The mean is significantly different from 3

From Table 4.14 and 4.15, it is shown that, “Financial ability & strength of the main
contractors” was ranked in the first position by both the contractors and subcontractors’
respondent with a mean value of (4.01) and (4.59) respectively. This emphasizes that,
these are the most important factor in this group that related to main contractors that
affecting on the subcontractors” management in the construction projects, it’s because of
the nature of the political and economic situation of Gaza that lead to delays in payment
to main contractors, thus main contractors must have a good and a strong financial
ability to be able to pay for workers for subcontractors and to be able to purchase
materials and equipment, shortly to be able to finish the project correctly and on time.

This result comply with the result of Eom et al (2008) that the main contractor places
primary importance on subcontractor service and financial stability to finish the work
correctly and the best way. Also this result supported by the result of Arditi and
Chotibhongs (2005) and McCord and Gunderson (2013) that payment for
subcontractors from main contractor is very important because timeliness of payments
affects many subcontractors, for whom receiving delayed payments from their general
contractors, is a cause of friction between the two parties.

On the other hand, it is shown that, the responding contractors ranked “Practical and
technical ability of the main contractors” as the second most important factors in the
field that related to main contractors that affecting on the subcontractors’ management
with a mean value of 3.99. Otherwise it was ranked in the seventh position by the
responding subcontractors with a mean value of 4.25. This result coincides with the
result of Bakert et al (1988) that the technical performance is integrally associated with
perceived success of a project.

While “Make sure that the subcontractors' price fit to quality and specifications” was
ranked by the responding subcontractors as the second most important factor in the
group that related to main contractors affecting on the subcontractors management in
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the construction project in the Gaza Strip with a mean value of 4.53. These results are in
agreement with Tam et al. (2011) that it is proposed that both price and technical
performance should be considered in awarding subcontracts because the lowest bid
practice in the local construction industry affects subcontractors’ selection who submits
the lowest price which it is the main reason contributing to the “cut corner” practice in
the local construction industry.

Shortly as shown in 4.16: that, the two respondent contractors and subcontractors
agreed with other with the most fifth important factors in the group related to main
contractors affecting on the subcontractors’ management in construction industry in the
Gaza Strip.

Table 4.16: Rank and mean of factors for “Factors related to main contractor”
for both contractors and subcontractors responses

Contractors Subcontractors
Item Respondent Respondent
Mean | Rank | Mean | Rank
1 Financial ability & strength of the main 401 1 459 1
contractors
5 Practical and technical ability of the main 3.99 9 495 ,
contractors
3 Cont_ractors performance of relevant 3.94 3 413 8
previous projects
4 Prewogs experience, history and 3.94 4 4.44 3
reputation of the main contractors
5 Make sure that the _Sl_JbC(_)ntractors price fit 3.84 5 453 5
to quality and specifications

4.1.2.6 Factors related to subcontractors

Table 4.17 shows the results of the main contractors’ responses: The mean of factor
“Practical and technical ability of the subcontractors” equals 3.94 (78.73%), Test-value

= 7.64 and P-value = 0.000 which is smaller than the level of significance @ =0.05_ The
sign of the test is positive, so the mean of this factor is significantly greater than the
hypothesized value 3. It is concluded that the respondents agree to this factor.

The lowest important factor is “Close control over the cost by the subcontractors” which
has a mean equals 3.59 (71.75%), Test-value = 5.45, and P-value = 0.000 which is
smaller than the level of significance o =0.05. The sign of the test is positive, so the
mean of this factor is significantly greater than the hypothesized value 3. It is concluded
that the respondents agree to this factor.

The mean of the group “Factors related to subcontractors” equals 3.75 (75.06%), Test-

value = 9.29, and P-value=0.000 which is smaller than the level of significance @ = 0.05
. The sign of the test is positive, so the mean of this group is significantly greater than
the hypothesized value 3. It is concluded that the respondents agree to group of “Factors
related to subcontractors *.

74

www.manaraa.com



Chapter 4: Data analysis and discussion

Table 4.17: Means and test values for “Factors related to subcontractors” for
contractors responses

— /T

g o =
c |8 c c—:s < ¢
Item 5 E8y > o =
> 8_8"‘ g = o

fut - =

o o

Practical and technical ability of the
subcontractors

The extent of the subcontractor's
commitment to the specifications and

Prompt payment to labourers 3.81| 76.20 | 6.62 | 0.000* | 3

Previous experience, history and
reputation of the subcontractors
Providing adequate information
/conditions to main contractor
Financial ability & strength of the
subcontractors

The extent of the subcontractor's
commitment to the project's schedule
Performance of relevant previous
projects

Subcontractor familiarity with the
nature of the required tests for its own

3.94|78.73 | 7.64 | 0.000* | 1

3.88 | 77.50 | 9.40 | 0.000* | 2

3.81| 76.15 | 6.67 | 0.000* | 4

3.79 | 75.75 | 7.41 | 0.000* | 5

3.74 | 74.87 | 6.41 | 0.000* | 6

3.71| 7425 | 6.85 | 0.000* | 7

3.71| 7418 | 6.83 | 0.000* | 8

3.70 | 73.92 | 6.41 | 0.000* | 9

Size of subcontractors' staff 3.62 | 72.47 | 5.14 | 0.000* | 10
Close control over the cost by the 359 | 71.75 | 5.45 | 0.000% | 11
subcontractors

All items of the field 3.75 | 75.06 | 9.29 | 0.000*

* The mean is significantly different from 3

Table 4.18 shows the results of the subcontractors’ responses: The mean of factor
“Practical and technical ability of the subcontractors” equals 4.34 (86.88%), Test-value

= 13.94 and P-value = 0.000 which is smaller than the level of significance & =0.05
The sign of the test is positive, so the mean of this factor is significantly greater than the
hypothesized value 3. It is concluded that the respondents agree to this factor.

The mean of factor “Close control over the cost by the subcontractors” equals 3.78
(75.63%), Test-value = 4.69, and P-value = 0.000 which is smaller than the level of
significance . =0.05. The sign of the test is positive, so the mean of this factor is
significantly greater than the hypothesized value 3. It is concluded that the respondents
agree to this factor.

The mean of the group “Factors related to subcontractors” equals 4.11 (82.19%), Test-
value = 14.06, and P-value=0.000 which is smaller than the level of significance
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o.=0.05. The sign of the test is positive, so the mean of this group is significantly
greater than the hypothesized value 3. It is concluded that the respondents agree to
group of “Factors related to subcontractors ".

Table 4.18: Means and test values for “Factors related to subcontractors” for

subcontractors
E e | o
Item 3 ‘E 8 C_g c% 5 | =
2 |sg & | 35 | &
E [<5] o
IS [
Practical and technical ability of the 434 | 86.88 | 13.94 | 0.000% | 1

subcontractors

Previous experience, history and
reputation of the subcontractors
The extent of the subcontractor's «
commitment to the specifications and 4.29 | 8581 | 11.18 | 0.000 3
Prompt payment to laborers 422 1 84.38 | 9.76 | 0.000* | 4
The extent of the subco_ntrzlictor S 416 | 8313 | 966 | 0.000% | 5
commitment to the project's schedule
Subcontractor familiarity with the
nature of the required tests for its own
Financial ability & strength of the
subcontractors

Performance of relevant previous
projects

Providing adequate
information/conditions to main

431 | 86.25 | 10.72 | 0.000* | 2

4131|8250 | 8.02 | 0.000* | 6

406 | 81.25 | 6.34 | 0.000* | 7

4.06 | 81.25 | 6.58 | 0.000* | 7

3.94 | 78.75 | 4.93 | 0.000* | 9

Size of subcontractors' staff 3.94 | 78.75 | 4.80 | 0.000* | 9
Close control over the cost by the 378 | 7563 | 469 | 0.000% | 11
subcontractors

All items of the field 411 | 82.19 | 14.06 | 0.000*

* The mean is significantly different from 3

From Table 4.17 and 4.18, it is indicated that, “Practical and technical ability of the
subcontractors” was ranked in the first position by both the contractors and
subcontractors respondent with a mean value of (3.94) and (4.34) respectively. This
emphasizes that, this is the most important factor in this field that related to
subcontractors that affecting on the subcontractors’ management in the construction
projects in the Gaza Strip, this because that the quality of any work in the project
depend on the subcontractor’s performance so in any project subcontractors should have
a good practical and technical ability to give the manager facilitation for good
management of subcontractors in the project.
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On the other hand, it is shown that, the responding contractors ranked “The extent of the
subcontractor's commitment to the specifications and quality of the project” as the
second most important factors that affecting on the subcontractors’ management with a
mean value of 3.88. Otherwise it was ranked in the third position by the responding
subcontractors with a mean value of 4.29. The importance of this factor is because the
commitment of the subcontractors to the specification and quality system of the project
make it easier for the manager to control and manage them correctly and in the opposite
side the lack of commitment of the subcontractors to the specification produce problems
between the manager and them so it will affect negatively on the management of the
subcontractors in the construction project.

“Previous experience, history and reputation of the subcontractors” was ranked by the
responding subcontractors as the second most important factor in the field that related to
subcontractors affecting on the subcontractors management in the construction project
in the Gaza Strip with a mean value of 4.31. This result is complied with Enshassi et al.
(2010) and Enshassi and Shoman (2008) that general contractors have indicated that
they select the subcontractors according to the nature and specialty of the work and
previous experience with subcontractors.

And, it is shown in the table 4.19 that the two responding contractors and subcontractors
agreed with other that the “Close control over the cost by the subcontractors” was
ranked in the last position of the importance factors affecting on the subcontractors’
management in the construction project in the Gaza Strip with a mean value of (3.59)
and (3.78) respectively.

Shortly as shown in 4.19 that the two respondents (contractors and subcontractors) are
agree with other with the most fifth important factors in the group related to
subcontractors affecting on the subcontractors’ management in construction industry.

Table 4.19: Rank and mean of factors for “Factors related to subcontractor”
for both contractors and subcontractors responses

Contractors Subcontractors
Respondent Respondent

Mean | Rank Mean | Rank

ltem

Practical and technical ability of the
subcontractors

The extent of the subcontractor's

2 | commitment to the specifications and 3.88 2 4.29 3
quality of the project

3.94 1 4.34 1

3 | Prompt payment to laborers 3.81 3 4.22 4

Previous experience, history and

4 reputation of the subcontractors 381 4 4.31 2

5 Provu_jl_ng adequaf[e information 3.79 5 3.94 9
/conditions to main contractor

6 Close control over the cost by the 359 11 378 11

subcontractors
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4.1.2.7 Comparison between all groups of success factors affecting on
subcontractors’ management

Table 4.20 shows the opinions of the respondents about the groups of success factors
affecting on subcontractors management in construction project in the Gaza Strip
according to relative index from high to low.

Table 4.20: Rank and mean of groups of factors affecting on the subcontractors’

management
Contractors Subcontractors
Group

Mean | Rank | Mean | Rank
Factors pertaining to project manager 3.84 1 4.2 1
Factors related to main contractors 3.76 2 4.17 2
Factors related to subcontractors 3.75 3 411 3
Factors pertaining to project staff in general 3.64 4 4.07 4
Factors related to contract documents & 364 4 3.99 5
management
Factors related to project's issues 3.6 6 3.49 6
Subcontractors management success factors | 3.71 4.02

From Table 4.20, it is shown that, “Factors pertaining to project manager™ was ranked in
the first position by both the contractors and subcontractors with a mean value of (3.84)
and (4.20), respectively. This emphasizes that, this is the most important group of
factors that affecting on subcontractors management in construction project in the Gaza
Strip. Project manager plays a vital role in enhancing the management of the
subcontractors” works in the project to finish the project with best way because
leadership skills for project manager affect the degree of project performance.

On the other hand, it is shown that, the contractors and subcontractors respondent rank
the group of “Factors related to main contractors” in the second position of the factors
group affecting on the subcontractors’ management in the construction project in the
Gaza Strip with a mean value of (3.76) and (4.17) respectively. This means that the
main contractors play a vital role in success of the subcontractors’ management in the
construction project, so it should choose the suitable main contractor with high
experience.

And, as shown in table 4.20 that the contractors and subcontractors responses supports
each other about that the group of “Factors related to subcontractors” ranked in the third
position of the factors group affecting on the subcontractors’ management in the
construction project in the Gaza Strip with a mean value of (3.75) and (4.11)
respectively.
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Shortly, it can be said that the two responses contractors and subcontractors is agree
with other about the ranking of the groups of the success factors affecting on the
subcontractors’ management in the construction project.

Finally, it is shown that, “Factors related to project's issues” was ranked in the last
position by both the contractors and subcontractors responses with a mean value of (3.6)
and (3.49) respectively.

4128 Ranking and means of all success factors affecting on the
subcontractors management

Table 4.21 shows the rank and mean of all success factors affecting on the
subcontractors’ management in the construction project from point view of both

contractors and subcontractors.

Table 4.21: Ranking and mean of all factors affecting on the subcontractors’ management

Contractors | Subcontractors

Factors
Mean | Rank | Mean | Rank

The presence of the project in a densely populated
place

P_rOJ_ect I|_fe cycle sch(_edule is a deliberate and 381 21 369 54
difficult implementation

1.3 Large/complex project 3.68 41 3.42 58
Increase the additional work for the project from the

11 3.19 60 3.16 61

1.2

1.4 o . 3.43 57 3.19 60
limit set in the contract

15 Remote location (difficult accessibility to the site) 3.22 59 2.78 63

1.6 There is no contingency budget to proceed works 3.61 49 3.69 54

17 Increasing the fundamental changes in the nature of 372 35 381 47
works

1.8 Many execution obstacles 3.76 28 3.70 53

19 Qove_rnment policy, market condition & political 399 4 304 42
situation

2.1 Implementing the lowest bid price system 3.67 42 4.10 29
Selection of subcontractors through competitive
2.2 strategy & taking the lowest price as the only criteria | 3.73 33 3.90 43
for selection

Assisting the main contractors in pricing the tender
by the subcontractors

The subcontractors is preferred to be company
registered in the contractors union

Clear understanding of the contract conditions and
25 requirements, project objectives and implementation | 3.85 18 4.32 16
methods by the contractors and subcontractors
The clarity of the contract between contractors and

2.3 3.56 53 3.80 | 48

2.4 3.06 62 3.29 59

2.6 3.94 9 4.58 5

subcontractors
2.7 Delays in the adoption of change orders 3.61 50 3.81 45
28 Compliance with regulations by the contractors & 365 43 375 50
subcontractors
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Table 4:19. Continued...

Fact Contractors | Subcontractors

actor Mean | Rank | Mean | Rank

29 Adherence to subcontract requirements 3.60 51 4.39 10

210 Quality and clarity of design drawing and shop 403 9 434 | 12
drawings

2.11 | Payment method to the main contractor by the client | 3.96 6 4.44 8

2.12 | Insurance terms, interest rate and bond/loan terms 3.13 61 3.16 61

913 The_ extent of application of quality system in the 344 56 400 37
project

31 The Iac_k of the efficiency, qualification and skills of 396 8 409 30
the project team

32 Morally support the project staff 3.40 58 3.72 52

33 Preparation of training courses qualify the project 305 63 344 57
staff to work on-site

3.4 Number of craftsmen and laborers in the project 3.62 47 3.88 44

35 Qualified supervisory staff 3.93 13 4.69

3.6 Collaboration between the staff of the project 3.91 14 4.59

4.1 Manager personality & his experience 411 1 4.59

4.2 Salary of the managers 3.73 33 4.09 30

4.3 Management level leadership 3.87 16 4.13 25
Regular and effective communication & coordination 434

4.4 with main contractor and subcontractors by the 3.75 29 ' 12
project manager

A5 Managers should realize the other construction

' activities related to subcontractors tasks to ensure the | 3.79 24 4.47 7

continuity of the work of subcontractors

46 Coordlnatlon_ between all subcontractors working in 365 43 400 37
the same project

47 Ability to undertake the size of work by the project 396 6 431 17
manager
Monitor subcontractors' work process to ensure they

4.8 are doing things according to plan and method 3.86 17 4.16 23
statements

49 Project manager should obtain written approval from 378 2 375 50
consultant for any work before start

51 Pre_\/lous experience, history and reputation of the 394 11 4.44 8
main contractors

59 Practical and technical abil8lity of the main 3.99 4 495 21
contractors

53 Cor)tractors performance of relevant previous 304 9 113 o5
projects

5.4 Financial ability & strength of the main contractors 4.01 3 4.59 2

55 Ability in deallng with uncertainty in the 354 54 363 56
construction projects

56 Contrc_)llmg and folllow up of subcontractors activities 373 30 403 35
by main contractor's engineers
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Table 4:19. Continued...

Contractors | Subcontractors
Factor
Mean | Rank | Mean | Rank
5.7 Financial faC|I|tat|o_n to subcon_tractors to be able to 351 55 434 12
purchase the materials and equipment
58 Main contractor should give a subcontractors 362 47 429 19
management work plan before start the work
59 Prov_ldlng subcontractors location services and work 377 27 438 11
requirements
5.10 Make sure_tha_t the subcontractors' price fit to quality 384 19 453 5
and specifications
511 Commitment of the main contractors with project 371 37 413 o5
schedule
512 Ability in b_earmg the risk in case payment delay 371 39 394 39
from the client
5.13 | Bearing responsibility in case of accidents 3.75 29 3.81 45
5.14 | Relationship with subcontractor/client/consultant 3.82 20 4.06 32
515 Lack of trust between main contractors and 365 45 403 35
subcontractors
6.1 | Size of subcontractors' staff 3.62 46 3.94 39
6.2 Previous experience, history and reputation of the 381 23 431 17
subcontractors
6.3 | Practical and technical ability of the subcontractors 3.94 11 4.34 12
6.4 | Financial ability & strength of the subcontractors 3.74 31 4.06 32
6.5 | Performance of relevant previous projects 3.71 37 4.06 32
Subcontractor familiarity with the nature of the
6.6 | required tests for its own work and materials 3.70 40 4.13 25
supplied by him.
6.7 The g)_(ten_t of the subco_ntractor S cor_nmltment to the 388 15 429 19
specifications and quality of the project
6.8 The_ ex:[ent of the subcontractor's commitment to the 371 36 116 23
project's schedule
6.9 | Close control over the cost by the subcontractors 3.59 52 3.78 49
6.10 | Prompt payment to laborers 3.81 22 4.22 22
6.11 Providing adequate information/conditions to main 379 2 394 39
contractor
41.2.9 Top ten success factors affecting on the subcontractors’

management for contractors responses

Table 4.22 shows the top ten factors affecting on the subcontractors’ management in the
construction project from point view of contractors.
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Table 4.22: Top ten success factors affecting on the subcontractors
management for contractors responses

Eactors Contractors
Mean | Rank
1 | Manager personality & his/her experience 411 1
2 | Quality and clarity of design drawing and shop drawings | 4.03 2
3 | Financial ability & strength of the main contractors 4.01 3
4 | Practical and technical ability of the main contractors 3.99 4
5 C%ove_rnment policy, market condition & political 3.99 4
situation
6 Ability to undertake the size of work by the project 3.96 5
manager
7 | Payment method to the main contractor by the client 3.96 6
8 The lack of the efficiency, qualification and skills of the 3.96 8
project team '
9 | Contractors performance of relevant previous projects 3.94 9
10 The clarity of the contract between contractors and 3.94 9
subcontractors

41210 Top ten success factors affecting on the subcontractors’
management for subcontractors responses

Table 4.23 shows the top ten factors affecting on the subcontractors’ management in the
construction project from point view of subcontractors.

Table 4.23: Top ten success factors affecting on the subcontractors
management for subcontractors responses

Subcontractors
Factors
Mean | Rank
1 Qualified supervisory staff 4.69 1
2 Collaboration between the staff of the project 4.59 2
3 Manager personality & his/her experience 4.59 2
4 Financial ability & strength of the main contractors 4.59 2
The clarity of the contract between contractors and
5 4.58 5
subcontractors
6 Make sure that the subcontractors' price fit to 453 6

quality and specifications

Managers should realize the other construction
7 activities related to subcontractors tasks to ensure 4.47 7
the continuity of the work of subcontractors
Previous experience, history and reputation of the

8 : 4.44 8
main contractors

9 Payment method to the main contractor by the client | 4.44 8

10 | Adherence to subcontract requirements 4.39 10
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From table 4.22 and table 4.23, it is shown that “Manager Personality & his/her
experience” was ranked in the first position by contractors’ respondent with a mean
value of (4.11), and ranked by subcontractors’ responses in the second position with a
mean value of (4.69). This result indicates that the manager personality and experience
is the most critical factor that affecting the subcontractors’ management in the
construction project in the Gaza Strip, So that the project manager in the construction
project should have high experience and his character must be strong and leadership to
be able to manage subcontractors in the project correctly. And on the other hand
subcontractors’ responses rank “Qualified supervisory staff” in the first position of the
importance factors affecting on the subcontractors’ management since if the supervisory
staff is weak technically; we will not get the good performance from the subcontractors
in the project.

Also it is clear from table 4.22, that “Quality and clarity of design drawing and shop
drawings” was ranked in the second position by contractors’ responses with a mean
value of (4.03). This emphasize that, this is the an important factor affecting on the
subcontractors” management, since the quality and clarity of the drawing will reduce the
problems in the performance of the subcontractors in the project, thus this make it easier
for the project manager to manage the subcontractors in the project successfully.

From table 4.22 and table 4.23, it is shown that “Financial ability & strength of the main
contractors” was ranked in the third position of the important factors with a mean value
of (4.01), and ranked by subcontractors’ responses in the second position with a mean
value of (4.69). This emphasize that, this is an important factor affecting on the
subcontractors’ management since the financial problems of the main contractor will
impose financial difficulties on the subcontractor and make him unable to pay for the
workers and suppliers, which leads to delay in the completing the works on time and
with the required quality. The obtained results complied with many papers emphasized
that good contractor's financial lead to avoid problems between contractors and
subcontractors, subsequently enhance the managing of the subcontractors in the
construction project.

On the other hand, as shown in table 4.22 that “Practical and technical ability of the
main contractors” and “Government policy, market condition & political situation”
were ranked in the fourth position of the important factors with a mean value of (3.99).
this emphasize that, this are an important factors affecting on the subcontractors’
management, because that the weak practical and technical ability of the main
contractors lead to delay and low quality of works and make the project manager un
able to manage the subcontractors correctly and successfully in the project, and in the
other hand, the deteriorating political and economic situation in is one of the obstacles
that hinder the works of the project manager in managing the subcontractors in the
project.

Finally, from the point of view of two respondent contractors and subcontractors, the
top seven critical factors affecting the subcontractors management in the construction
industry in the Gaza Strip are (Manager personality & his/her experience, financial
ability & strength of the main contractors, government policy, market condition &
political situation, quality and clarity of design drawing and shop drawings, practical
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and technical ability of the main contractors, qualified supervisory staff and the clarity
of the contract between contractors and subcontractors ) so we should pay more
attention in these factors to enhance the managing of the subcontractors in the
construction project in the Gaza Strip.

4.1.3 Section three: The effect of subcontractors’ management in saving the
project cost and time.

Table 4.24 shows the results of the main contractors’ responses: The mean of factor
“Overhead percentage of project” equals 3.94 (76.62%), Test-value = 6.82, and P-value
= 0.000 which is smaller than the level of significance @ =0.05. The sign of the test is
positive, so the mean of this factor is significantly greater than the hypothesized value 3.
It is concluded that the respondents agree to this factor.

The lowest important factor is “Time needed to implement variation orders” which has
a mean equals 3.50 (70.00%), Test-value = 4.05, and P-value = 0.000 which is smaller

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

The mean of the group “The effect of subcontractors management in saving the project
cost and time” equals 3.69 (73.73%), Test-value = 8.21, and P-value=0.000 which is
smaller than the level of significance o =0.05. The sign of the test is positive, so the
mean of this field is significantly greater than the hypothesized value 3. It is concluded
that the respondents agree to group of “The effect of subcontractors’ management in
saving the project cost and time ".

Table 4.24: Means and test values for “The effect of subcontractors’ management
in saving the project cost and time” for contractors

[E g | @
s £5q T | 2 | ¢
e §E8 2| 2 | &

o et S

o o
Overhead percentage of project 3.83 | 76.62 | 6.82 | 0.000* | 1
Planned time for project construction 3.79 | 75.84 | 6.75 | 0.000* | 2
Cost of variation orders 3.75 | 75.06 | 7.30 | 0.000* | 3
Project labor cost 3.71 | 74.21 | 7.07 | 0.000* | 4
Material and equipment cost 3.69 | 73.77 | 5.66 | 0.000* | 5
Waste rate of materials 3.67 | 73.42 | 5.00 | 0.000* | 6
Profit rate of project 3.66 | 73.16 | 5.45 | 0.000* | 7
Time needed to rectify defects 3.56 | 71.17 | 4.81 | 0.000* | 8
Time needed to implement variation orders | 3.50 | 70.00 | 4.05 | 0.000* | 9

All items of the field 3.69 | 73.73 | 8.21 | 0.000*

* The mean is significantly different from 3
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Table 4.25 shows the results of the subcontractors’ responses: The mean of factor
“Planned time for project construction” equals 4.16 (83.13%), Test-value = 8.10, and P-

value = 0.000 which is smaller than the level of significancea=0-05. The sign of the
test is positive, so the mean of this item is significantly greater than the hypothesized
value 3. It is concluded that the respondents agree to this factor.

The lowest important factor is “Project labor cost” which has a mean equals 3.47
(69.38%), Test-value = 2.46, and P-value = 0.010 which is smaller than the level of
significancea. =0.05. The sign of the test is positive, so the mean of this factor is
significantly greater than the hypothesized value 3. It is concluded that the respondents
agree to this factor.

The mean of the group “The effect of subcontractors management in saving the project
cost and time” equals 3.79 (75.83%), Test-value = 5.75, and P-value=0.000 which is
smaller than the level of significance o =0.05. The sign of the test is positive, so the
mean of this group is significantly greater than the hypothesized value 3. It is concluded
that the respondents agree to this group.

Table 4.25: Means and test values for “The effect of subcontractors’ management
in saving the project cost and time” for subcontractors

E -
o =
c \8c ] = 2 ¢
Item S ESy > 2 =
S [8ET B = o4
2 = >
o o
Planned time for project construction 416 | 83.13 | 8.10 | 0.000* | 1
Waste rate of materials 4.00 | 80.00 | 5.57 | 0.000* | 2
Overhead percentage of project 3.91|78.13 | 484 | 0.000* | 3
Time needed to implement variation 378 | 7563 | 453 | 0.000% | 4
orders
Time needed to rectify defects 3.75| 75.00 | 3.94 | 0.000* | 5
Material and equipment cost 3.72 | 7438 | 3.56 | 0.001* | 6
Cost of variation orders 3.69 | 73.75 | 3.47 | 0.001* | 7
Profit rate of project 3.66 | 73.13 | 3.01 | 0.003* | 8
Project labor cost 3.47|69.38 | 2.46 | 0.010* | 9
All items of the field 3.79 | 75.83 | 5.75 | 0.000*

* The mean is significantly different from 3

From Table 4.24, it is shown that, “Overhead percentage of project” was ranked in the
first position by the contractors’ respondent with a mean value of (3.83). This
emphasizes that, this is the most important factor of the factors related to the effect of
subcontractors” management in saving the project cost and time. So it should minimize
the overhead of the project by enhancing the management of the project to contribute of
saving the project cost.
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On the other hand, from table 4.25 it is shown that, “Planned time for project
construction” was ranked by the subcontractors respondent in the first important factor
that related to the effect of subcontractors management in saving the project cost and
time with a mean value of (4.16) but this same factor was ranked by the contractor
responses in the second position of the importance with a mean value of (3.79). This
means that minimizing the implementation time of the work contribute in the cost
saving of the project so it should manage subcontractors correctly that lead to minimize
the overall time of the project.

On the other hand, it is shown that, “Waste rate of materials” was ranked by the
subcontractors responses in the second position of the importance factors that related to
the effect of the subcontractors management in saving the project cost and time with a
mean value of (4.00). And, as shown in table 4.24 and 4.25 that contractors response
rank “Cost of variation orders” in the third position of the importance of the factors
related to the effect of the subcontractors management in saving the project cost and
time with a mean value of (3.75). Otherwise, the subcontractors’ responses rank
“Overhead percentage of project” in the third position with a mean value of (3.91).

Finally, it is shown that, “Time needed to implement variation orders” was ranked in the
last position by the contractors’ responses of the importance of the factors related to the
effect of the subcontractors” management in saving the project cost and time with a
mean value of (3.50). But subcontractors’ responses rank “Project labor cost” in the last
position with a mean value of (3.47).

This mean that a good subcontractors’ management in construction project effect on
minimizing the overhead percentage of the project, planned time for project
construction, project labor cost and cost of variation orders.

4.1.4 Section four: The barriers for the good performance of subcontractor’s
team

Table 4.24 shows the results of the main contractors’ responses: The mean of factor 4
“Low price of the subcontractor's contract and low percentage of the profit” equals 3.84
(76.84%), Test-value = 7.49, and P-value = 0.000 which is smaller than the level of
significance® =0.05. The sign of the test is positive, so the mean of this factor is
significantly greater than the hypothesized value 3. It is concluded that the respondents
agree to this factor.

The lowest important factor is “Unsuitable working environment” which has a mean
equals 3.20 (63.95%), Test-value = 1.41, and P-value = 0.082 which is greater than the
level of significance o =0.05. Then the mean of this factor is insignificantly different
from the hypothesized value 3. It is concluded that the respondents (Do not know,
neutral) to this factor.

The mean of the group “The barriers for the good performance of subcontractor’s team”
equals 3.58 (71.52%), Test-value = 7.48, and P-value=0.000 which is smaller than the

level of significance @ =0.05_ The sign of the test is positive, so the mean of this group
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is significantly greater than the hypothesized value 3. It is concluded that the
respondents agree to this group.

Table 4.26: Means and test values for “The barriers for the good performance
of subcontractor’s team” for contractors

— /-_\
g ® 2
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Low price of the subcontractor's contract
and low percentage of the profit

The duration that allocated for the
subcontractor's activities commensurate 3.84 | 76.72 | 7.92 | 0.000* | 2
with the size of work

Low number of experienced site
supervisory staff

Bad communication between contractors
and subcontractors

3.84 | 76.84 | 7.49 | 0.000* | 1

3.79 | 75.73 | 6.23 | 0.000* | 3

3.78 | 75.58 | 6.24 | 0.000* | 4

Non ability to control duration 3.74 | 74.81 | 6.64 | 0.000* | 5

rI}ack of subcontractor equipment to finish 373 | 7455 | 668 | 0.000% | &
is work

tl_ezvn\: salary for workers of subcontractor's 361 | 7227 | 623 | 0.000% | 7

Bad collaboration between project staff 3.58 | 71.69 | 450 | 0.000* | 8

No facilitate the arrivals of subcontractor's
team to the project site

Lack of good construction technique 3.51 | 70.13 | 4.80 | 0.000* | 10

Weak compliance with general and
contractual obligation

3.53 | 70.67 | 4.22 | 0.000* | 9

3.48 | 69.61 | 3.58 | 0.000* | 11

unfamiliarity of work and location 3.39 | 67.89 | 3.61 | 0.000* | 12
Unsafe working environment 3.34 | 66.75 | 2.65 | 0.005* | 13
No safety approach used by site manager 3.27 | 65.45 | 2.07 | 0.021* | 14
Unsuitable working environment 320 | 63.95| 141 | 0.082 | 15
All items of the field 3.58 | 71.52 | 7.48 | 0.000*

* The mean is significantly different from 3

Table 4.27 shows the results of the subcontractors’ responses: The mean of factor “Lack
of subcontractor equipment to finish his work” equals 4.28 (85.63%), Test-value = 9.39,

and P-value = 0.000 which is smaller than the level of significance @ =0.05_The sign of

the test is positive, so the mean of this item is significantly greater than the
hypothesized value 3. It is concluded that the respondents agree to this factor.
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The lowest important factor is “Lack of good construction technique” which has a mean
equals 3.38 (67.50%), Test-value = 2.44, and P-value = 0.010 which is smaller than the
level of significance o =0.05. The sign of the test is positive, so the mean of this factor
is significantly greater than the hypothesized value 3. It is concluded that the
respondents agree to this factor.

The mean of the group “The barriers for the good performance of subcontractor’s team”
equals 3.79 (75.85%), Test-value = 7.62, and P-value=0.000 which is smaller than the
level of significance o =0.05. The sign of the test is positive, so the mean of this group
is significantly greater than the hypothesized value 3. It is concluded that the
respondents agree to this group.

Table 4.27: Means and Test values for “The barriers for the good performance of
subcontractor’s team” for subcontractors’ responses

ltem

Mean
mean
(%)
Test value
P-value (Sig.)
Rank

Proportional

Lack of subcontractor equipment to finish
his work

Low number of experienced site
supervisory staff

Low price of the subcontractor_s contract 403 | 8063 | 5.49 | 0.000% | 3
and low percentage of the profit

Bad collaboration between project staff 4,00 | 80.00 | 7.04 | 0.000* | 4
;(;vr:/] salary for workers of subcontractor's 397 | 7938 | 531 | 0.000% | 5
Bad communication between contractors
and subcontractors

The duration that allocated for the
subcontractor’s activities commensurate 3.87 | 77.33 | 5,52 | 0.000* | 7
with the size of work
Non ability to control duration 3.84 | 76.88 | 5.00 | 0.000* | 8

Weak compliance with general and
contractual obligation

Unsuitable working environment 3.66 | 73.13 | 3.82 | 0.000* | 10
Unsafe working environment 3.63| 7250 | 3.30 | 0.001* | 11

No facilitate the arrivals of subcontractor's
team to the project site

No safety approach used by site manager | 3.41 | 68.13 | 1.66 | 0.054 | 13

4.28 | 85.63 | 9.39 | 0.000* | 1

413 | 82.58 | 5.95 | 0.000* | 2

3.94 | 78.75 | 5.07 | 0.000* | 6

3.75| 75.00 | 3.83 | 0.000* | 9

3591|7188 | 218 | 0.019* | 12

unfamiliarity of work and location 3.40 | 68.00 | 2.35 | 0.013* | 14
Lack of good construction technique 3.38 | 67.50 | 2.44 | 0.010* | 15
All items of the field 3.79 | 75.85 | 7.62 | 0.000*

* The mean is significantly different from 3
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From table 4.26 and table 4.27, it is shown that “Low price of the subcontractor's
contract and low percentage of the profit” was ranked by the contractors responses in
the first position of the importance of the factors affecting to lack of access to good
performance with a mean value of (3.84), this is because when the price of the
subcontract was low, it will affect the subcontractors’ performance then will affect the
project quality of the work because they will work reluctantly. But in the other hand the
subcontractors’ respondent ranked the “Lack of subcontractor equipment to finish his
work” is the first important factors with a mean value of (4.28).

On the other hand, it is shown that, “The duration that allocated for the subcontractor's
activities commensurate with the size of work” was ranked by the contractors’
responses in the second position of the importance of the factors affecting to lack of
access to good performance with a mean value of (3.84), this because when the duration
of any work was little compared with the big size of the work, the subcontractors’
workers will do the work quickly at the expense of work quality. But in the other hand
in the subcontractors respondent opinion that the “Low number of experienced site
supervisory staff” is the second important factors affecting to lack of access to good
performance with a mean value of (4.13).

On the other hand, contractors’ responses rank “Low number of experienced site
supervisory staff” in the third position of the importance factors affecting to the lack of
access to good performance with a mean value of (3.79). this result is in line with the
result of Enshassi et al (2009) that consultants are urged to facilitate and expedite orders
delivered to contractors to obtain better time performance and to minimize disputes and
claims. But subcontractor responses rank “Low price of the subcontractor's contract and
low percentage of the profit” in the third position with a mean value of (4.03), the low
price of the subcontract will effect on the performance of the subcontractors’ workers in
the project and in the project quality and will constitute a key obstacle in the face of the
project manager in dealing with subcontractors in the site therefore will effect
negatively the subcontractors’ management in the construction industry.

On the other hand, the contractors’ responses rank “Bad communication between
contractors and subcontractors” in the fourth position of the importance factors affecting
on the lack of access to good performance with a mean value of (3.78). But
subcontractors’ responses rank “Bad collaboration between project staff” in the fourth
position with a mean value (4.00). Shortly, the results show that there are some agree in
the opinion of the two responses in the first six important factors which lead to get the
bad performance of the subcontractor’s team.

Finally, it is shown that, "Unsuitable working environment" was ranked in the last
position by the contractors with a mean value of (3.20), and the subcontractors’
responses rank “Lack of good construction technique” in the last position with a rank
(3.97), this emphasizes that; the unsuitable working environment did not affect the
subcontractors’ performance in the project. This result contrary to the result of Enshassi
et al (2009) that due to the difficult political situation from which suffers, local
construction projects suffer from a number of problems because of closures and
materials shortage. These problems can be considered as an obstacle for time
performance of projects.
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4.2 Interview Result

This section display a result of the responses of the ten experts which interviewed such
as project managers, main contractors and subcontractor to identified the most critical
factors affecting the subcontractors’ management in the construction industry in the
Gaza Strip. This section consisted of three sub sections as mentioned before in
methodology chapter that help us in identifying the required objectives of the research.

4.2.1 Section One: What are the most CSFs affecting on the subcontractors’
management in the construction projects in the Gaza Strip?

A. Factors related to project's issues or General conditions surrounding the
project

From the responses it is shown that there is consensus that “poor political and Social,
economic conditions in Gaza” is the most critical factors affecting in the subcontractors’
management in the construction industry in the Gaza Strip. This result is in line with the
result of the questionnaire that the hard political and economic situation of the Gaza
strip during the continued closer of the crossings and Israeli attacks with different
shapes: lead to the difficulty of managing subcontractors in the project because of most
of the subcontractors is unemployed and in bad social status.

On the other hand six from the experts that interviewed agreed that implementing the
lowest bid price system by the owner in the construction projects is the second most
important factors affecting subcontractors’ management in the project because it lead
the main contractors to choose the lowest price of the subcontractors without
considering the experience of the subcontractor and without interest the quality and the
performance of the project, this result is not in agreement with the result of the
questionnaire as this factor is not in the second position of the importance factors
affecting the subcontractors’ management, it ranked in the sixth position of the
importance in the questionnaire.

In another hand the other experts which interviewed supposed that the nature and type
of the project is the second important factor affecting the subcontractors’ management
in the construction project in the Gaza strip this mean that the difficulty and complexity
of the project play a vital role in the management of the subcontractors in the project.

On the other hand seven from the ten experts ranked “The lack of the staff supervision
experience” in the third position of the important factors affecting the subcontractors’
management in the project because when the supervisor was not experience the
subcontractor will work without interest in the quality of the work, this will affect
negatively the subcontractors’ management in the construction project. This result is in
complement with the result of the questionnaire in the group of “Factors pertaining to
project staff in general” that the experience of the supervisory staff influence over the
contractors and subcontractor’s commitment to the drawings and specifications that lead
to got the required quality and a good performance and make it easier for the main
contractor in management of the subcontractors in the site.

In the other hand “Material existence in the project continuously by the owner” was
ranked by the other three experts in the third position of the importance because the
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delay in the material existence in the project will cause problems between the project
parties and affects negatively the subcontractors’ management.

On the other hand the other critical factors related to project’s issues or general
condition surrounding the project affecting on the subcontractors’ management in the
construction industry from the perspective of experts that interviewed are:

1. Currency stability

2. Providing security and safety system in the project site

3. Intensity of competition among general contractors in addition to increasing the
number of construction companies

B. Factors related to contract documents & management

From the responses it is shown that there is consensus of eight experts from the ten that
“Clarity of tender documents, drawings and bills of quantities” is the most critical
factors related to contract documents & management affecting in the subcontractors’
management in the construction industry in the Gaza Strip, this because the clarity of
tender documents, drawing and bills of quantities facilitate, minimize, solve and
controlling any disputes occur in the project between project’s parties specially between
main contractors and their subcontractors therefore this events improve the management
of the subcontractors in the construction projects. This result is close to the result of the
questionnaire by contractor respondents that “Quality and clarity of design drawing and
shop drawing” is the most critical factors for subcontractors’ management.

On the other hand, “Tender price between the general contractor and client and between
general contractor and subcontractor” was ranked by most of the experts which
interviewed in the second position of the importance factors affecting subcontractors’
management, because if the price of the tender between the main contractor and the
client was weak this will affect the subcontract price and therefore will affect the
performance of the subcontractors in the project and also the quality of the works. All of
that effect the subcontractors’ management negatively in the subcontractors’
management in the project.

The result of the questionnaire contravenes with this result, in the questionnaire the
factor “implementing the lowest bid price” which similarity to tender price factor was
ranked in the sixth position of importance factor affecting subcontractors” management.

On the other side, some of the interviewed experts stated that “clarity of the contract
between contractor and subcontractor” lie in the third position of the important factors
affecting the subcontractors’ management, they explained that the subcontract should be
clear and inclusive of all contractual issues to avoid any problem can occur and to
enhance the management of the subcontractors in the project by the main contractor to
get the best performance with best quality. This result coincide with the result of the
questionnaire by the contractors respondents that this factor lie in the third position of
the importance contrary to the subcontractors respondents that ‘“adherence to
subcontract requirements” is in third position of the importance factors affecting
subcontractors” management. The other experts stated that the clarity of the contract
between the client and main contractors is more important than clarity of the
subcontract.
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On the other hand the other critical factors related to contract documents & management
affecting on the subcontractors’ management in the construction industry from the
perspective of experts that interviewed are:

1. Payment method for general contractor and for subcontractor.

2. Clear understanding of the contract conditions and requirements, project objectives
and implementation methods by the contractors and subcontractors.

3. Comprehensiveness of tender documents for all works to achieve the project’s
objectives.

4. No commensuration between the duration that allocated for the subcontractor's
activities and the size of work.

C. Factors pertaining to project manager

From the responses it is shown that there is consensus that “Manger personality & his
experience” IS the most critical factors related to project manager affecting in the
subcontractors’ management in the construction industry in the Gaza Strip, this result is
in line with the result of the questionnaire that project manager should have a strong
personality and high experience to be able to manage subcontractors in the project in the
best way.

On the other hand, sixth from the experts stated that “Control all construction activities
related to subcontractors tasks to ensure the continuity of the work of subcontractors”
was the second important factor affecting the subcontractors’ management, this result
inconsistent with the questionnaire result which stated that the ability to undertake the
size of work by project manager was ranked in the second position of the importance.
The other experts stated that the factor “Relationship between project manager and all
project staff specially subcontractor” was the second important factor affecting the
subcontractors” management because when the relationship between the project
manager and the subcontractors is good, it facilitate the management of the
subcontractors by the manager because the subcontractors will be obedience to orders.

On the other hand the other critical factors related to project manager affecting on the
subcontractors’ management in the construction industry from the perspective of
experts that interviewed are:

1. Full knowledge of tender documents

2. Monitor subcontractors' work process to ensure they are doing things according to
plan and method statements.

3. Implementation of relevant previous projects.

D. Factors related to main contractors

It is shown that some of the experts interviewed stated that “Financial ability & strength
of the main contractors” is the most critical factors related to main contractors affecting
in the subcontractors’ management in the construction industry in the Gaza Strip which
is in line with the questionnaire’ result that main contractor should have a good
financial ability to be able to pay for subcontractors in the bad situation to be able
managing subcontractors correctly. The other experts stated that “Previous experience,

92

www.manaraa.com



Chapter 4: Data analysis and discussion

history and reputation of the subcontractors” is important than financial ability in
affecting the subcontractors’ management in construction project.

On the other hand, it is shown that there is consensus that “Effective selection the
efficient subcontractors and not to adopt the lowest prices as a selection criteria of
subcontractors” is in the third position of the important factors affecting subcontractors’
management.

On the other hand the other critical factors related to main contractors affecting on the
subcontractors’ management in the construction industry from the perspective of
experts that interviewed are:

e Providing materials and equipment by the contractor to the subcontractors for
finishing the work on time.
e Contractors’ performance of relevant previous projects.

E. Factors related to subcontractors

From the expert’s respondents it is shown that there is consensus that “Previous
experience, history and reputation of the subcontractors” is the most critical factors
related to subcontractors affecting in the subcontractors’ management in the
construction industry in the Gaza Strip. This result was not agreed with the result of the
questionnaire which stated that “Previous experience, history and reputation of the
subcontractors” was not in the first position; it was in the second position of the
important factors affecting subcontractors’ management.

On the other hand, some of the experts stated that” Financial ability & strength of the
subcontractors” is the second important factors affecting the subcontractors’
management in the project because they should have a financial ability to be able to
finish the work and to be able not to wait the main contractors’ payment for him. And
the other experts show that the “Payment method for subcontractors” is more important
that financial ability of the subcontractors in the affecting on the subcontractors’
management in the construction project.

On the other hand the other critical factors related to subcontractors affecting on the
subcontractors’ management in the construction industry from the perspective of
experts that interviewed are:

1. Subcontractors must be honest and no cheating in his/her works.

2. Size of subcontractors' staff

3. Subcontractors should have all materials, equipment and any others relation to
the work

4. Regular and effective communication & coordination with main contractor and
supervision team by the subcontractor

5. The extent of the subcontractor's commitment to the specifications and quality of
the project
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4.2.2 Section two: Impact of the subcontractors’ management related to
factors of cost and time of the project?

From the responses it is shown that some of the experts that interviewed stated that
subcontractors’ management in the construction project lead firstly to minimize the
proposed time of period for finishing the project, this factors was ranked in the second
position in the questionnaire. The other stated that the good management of the
subcontractors led to minimize the project labor cost. This result didn't coincide with the
result of the questionnaire which stated that the overhead percentage of project is the
first factor of the project cost and time that subcontractors’ management lead to.

On the other hand, some of the experts stated that the good management of the
subcontractors led to minimize material and equipment cost in the project in the second
position, while the other experts which interviewed put the factor of “minimizing the
waste rate of materials” in the second position of the important factors that
subcontractors’ management lead to.

On the other hand, the other factors of project cost and time that good subcontractors’
management lead to minimize it is shown below:

e Good planning for project’s activities saving or minimizing the time consuming
in work.

e The extent of application of quality system in the project by the subcontractors’
staff to avoid reworking and variations.

e Increasing the profit rate of project

4.2.3 Section three: The barriers for the good performance of subcontractor’s
team in the construction project?

From the experts’ respondent it is shown that there is consensus that “lack of experience
of the subcontractors’ team” is the most critical factors that prevent access to good
performance of the subcontractors’ team in the construction project in the Gaza Strip.
This result did not coincide with the result of the questionnaire which explained that the
most critical factors lead to get bad performance were “low price of the subcontract”
from the contractors’ views and “lack of subcontractor equipment” from the
subcontractors’ Views.

On the other hand, some of the experts that interviewed stated that the non-
commensurate between the duration that allocated for subcontractor’s activities and the
size of the work is in the second critical factors that prevent getting the good
performance of subcontractor’s team in the construction project, this result coincide
with the result of the questionnaire of contractors respondents but didn’t coincide with
the result of the subcontractors’ respondents. But the other experts ranked the factor of
“low price of the subcontract and low percentage of the profit” in the second position of
importance.

On the other hand, some of the experts witch interviewed stated that the lake of
experience of supervisory staff was one of the major causes of lack of access to good
performance of subcontractors’ team which ranked in the third position, this result is in
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agree with the result of questionnaire. But the other experts ranked the project manager
experience in the third position of the important factors lead to get bad performance of
subcontractors in the project.

On the other hand, some of the experts stated that average delay because of closures
leading to materials shortage play an important role in affecting the performance of
construction projects in general and specially subcontractors” performance. This result
did not coincide with the result of the questionnaire which showed that the unsuitable
working environment ranked in the last position of the factors that led to get bad
subcontractors’ performance.

On the other hand the other critical factors that prevent access to good performance of
the subcontractors’ team in the construction project in the Gaza Strip from the
perspective of experts that interviewed are:

Lake of the project’s materials and equipment

Dis-satisfaction of the subcontractors about the contract price.
Dis-satisfaction of the subcontractors’ workers about the salary

Lake of equipment and material’s quality that related to domestic market
Poor political and economic conditions affecting on the material’s quality.
Lack of equipment and material in the project to finish the work

No controlling and follow up of subcontractors activities by main
contractor's engineers

NoakowhE
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4.3 Research Hypotheses

Hypothesis #1:

There is a relationship between the subcontractor's performance and the CSFs of
the subcontractors.

Table (4.28) show that the correlation coefficient between the subcontractor's
performance and the CSFs of the subcontractors equals 0.51 and the p-value (Sig.)
equals 0.000. The p-value (Sig.) is less than 0.05, so the correlation coefficient is
statistically significant at o = 0.05. It is concluded that there exists a significant
relationship between the subcontractor's performance and the CSFs of the
subcontractors.

Table 4.28: Correlation coefficient between the subcontractor's performance and
the CSFs of the subcontractors

Pearson P-Value
Correlation (Sig.)
Coefficient
Factors related to project's issues 0.370 0.000*
Factors related to contract documents & management 0.450 0.000*
Factors pertaining to project staff in general 0.353 0.000*
Factors pertaining to project manager 0.471 0.000*
Factors related to main contractors 0.450 0.000*
Factors related to subcontractors 0.431 0.000*
Subcontractors management success factors 0.510 0.000*

* Correlation is statistically significant at 0.05 level

Hypothesis #2:

There is a relationship between subcontractor’s management and the saving of the
project cost and time.

Table (4.29) show that the correlation coefficient between subcontractor's management
and the saving of the project cost and time equals .638 and the p-value (Sig.) equals
0.000. The p-value (Sig.) is less than 0.05, so the correlation coefficient is statistically
significant at o = 0.05. It is concluded there exists a significant relationship between
subcontractor's management and the saving of the project cost and time.

Table 4.29: Correlation coefficient between subcontractor's management and the
saving of the project cost and time

Pearson P-Value
Correlation (Sig.)
Coefficient

0.638 0.000*

There is relationship between subcontractor's
management and the saving of the project cost and time.
* Correlation is statistically significant at 0.05 level
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4.4 Hypotheses testing

In order to check the internal consistency of results among causes groups and within
groups, it is necessary to compare according to an independent variable by using the
One-Way ANOVA test.

The One-Way ANOVA test is a one-way analysis of variance for a quantitative
dependent variable by a single factor (independent variable). This test is used in order to
check out if there are any significant differences in the points of view of the respondents
toward CSFs for subcontractors management in construction projects in the Gaza strip
due to " Type of contractor, classification category of the company, years of experience
of the company, location of the company, position of the person filling the
questionnaire, years of experience of the person filling the questionnaire, number of
fixed-term management employees in the company, number of fixed-term workers and
technicians in the company, specialty of Subcontractor, location of the subcontractor's
company, years of experience of the subcontractor and staff of the Subcontractor”.

Hypothesis 1: Type of contractor (general contractor — subcontractor)

The null hypothesis stated that there is no significant difference in the point of view of
respondents regarding CSFs for subcontractors’ management in construction projects
in the Gaza strip could be ascribed to the type of contractor (main or subcontractor).

In order to test this hypothesis One Way ANOVA statistical test is used to provide the
research with valuable results. The results illustrated in Table 4.30 show that the p-value
(Sig.) is greater than the level of significance o = 0.05 for the factors related to these
groups “Factors related to project's issues. The effect of subcontractors management in
saving the project cost and time and the barriers for the good performance of
subcontractor’s team”, so this mean that there is no significant difference among the
respondents toward these groups due to type of contractor. It is concluded that the type
of contractor has no effect on the result of this group of factors affecting subcontractors’
management.

For the other fields, the p-value (Sig.) is smaller than the level of significance o = 0.05,
then there is significant difference among the respondents toward these fields due to
type of contractor. It is concluded that the type of contractor has an effect on the results
of the other groups.
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Table 4.30: Independent samples T-test test of the fields and their p-values for type
of contractor

Means Test
Alle e Subcontractor | Value Sig.
Contractor
Factors related to project's issues 3.60 3.49 0.741 | 0.460
Factors related to contract 3.64 3.99 2807 | 0.006%
documents & management
Factors pertaining to project staff 3.64 407 2799 | 0.006%
in general
Factors pertaining to project 3.84 420 2574 | 0.011*
manager
Factors related to main 376 417 3187 | 0.002*
contractors
Factors related to subcontractors 3.75 411 -2.591 | 0.011*
Subcontractors management 371 4.02 2684 | 0.008*
success factors
The effect of subcontractors
management in saving the 3.69 3.79 -0.670 | 0.504
project cost and time
The barriers for the good
performance of subcontractor’s 3.58 3.79 -1.582 | 0.117
team
All items of the questionnaire 3.68 3.96 -2.539 | 0.013*

* The mean difference is significant a 0.05 level

98

www.manaraa.com



Chapter 4: Data analysis and discussion

4.4.1 Hypotheses related to main contractor

Hypothesis 1: HO: There is a significant difference among the respondents toward
CSFs for subcontractors management in construction projects in the Gaza strip due to
classification category of the company at significance level o = 0.05

In order to test this hypothesis One Way ANOVA statistical test is used to provide the
research with valuable results. The results illustrated in Table 4.31 show that the p-value
(Sig.) is greater than the level of significance o = 0.05 for the group 7 “Factors related
to main contractors and Factors related to subcontractors”, so the null hypothesis can be
rejected (HO is not accepted), which means that there is no significant difference among
the respondents toward these groups due to classification category of the company. It is
concluded that classification category of the company has no effect on this fields.

For the other groups as shown in the table below, the p-value (Sig.) is smaller than the
level of significance o = 0.05, so the null hypothesis can’t be rejected (HO is accepted),
which means that there is significant difference among the respondents toward these
groups due to classification category of the company. It is concluded that the
classification category of the company has an effect on the other groups.

Table 4.31: ANOVA test of the fields and their p-values for classification category
of the company

Means
Field Category | Categor Categor et Sig

Factors related to project's issues 3.76 3.24 2.46 | 7.821 | 0.001*

Factors related to contract
documents & management

Factors pertaining to project staff
in general

Factors pertaining to project
manager

Factors related to main contractors | 3.86 3.49 3.49 2.225 | 0.115
Factors related to subcontractors 3.83 3.53 3.48 1.385 | 0.256

Subcontractors management 3.83 3.42 313 4645 | 0.012%
success factors

The effect of subcontractors
management in saving the project 3.79 3.51 259 | 4.795 | 0.011*
cost and time

The barriers for the good

3.75 3.38 2.87 | 4317 | 0.017*

3.78 3.33 2.70 | 5.121 | 0.008*

3.98 3.44 3.33 | 4.214 | 0.018*

performance of subcontractor’s 3.66 3.54 2.13 | 8.816 | 0.000*
team
All items of the questionnaire 3.79 3.44 2.89 | 6.278 | 0.003*

* The mean difference is significant a 0.05 level
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Hypothesis 2: HO: There is a significant difference among the respondents toward
CSFs for subcontractors management in construction projects in the Gaza strip due to
years of experience of the company at significance level o = 0.05

In order to test this hypothesis One Way ANOVA statistical test is used to provide the
research with valuable results. The results illustrated in Table 4.32 show that the p-value
(Sig.) is smaller than the level of significance o = 0.05 for the groups “Factors related to
project’s issues, The effect of subcontractors management in saving the project cost and
time and The barriers for the good performance of subcontractor’s team”, so the null
hypothesis can’t be rejected (HO is accepted), which means that there is a significant
difference among the respondents toward these groups due to years of experience of the
company. It is concluded that the years of experience of the company has an effect on
this groups.

For the other groups as shown in the table below, the p-value (Sig.) is greater than the
level of significance o = 0.05, so the null hypothesis can be rejected (HO is not
accepted), which means that there is no significant difference among the respondents
toward other groups due to years of experience of the company. It is concluded that the
years of experience of the company has no effect on the other groups.

Table 4.32: ANOVA test of the fields and their p-values for Years of experience of
the company

Means
: less more | Test ;
Field thans | 5710 | 11-15 tqe;n Value Sig.
years years | years
years
Factors related to project's issues 347 | 3.23 | 3.62 | 3.81 | 2.914 | 0.040*

Factors related to contract documents
& management

Factors pertaining to project staff in
general

Factors pertaining to project manager | 3.60 | 3.57 | 3.96 | 3.98 | 1.611 | 0.194

Factors related to main contractors 3.66 | 3.58 | 3.85 | 3.85 | 0.800 | 0.498
Factors related to subcontractors 3.71 | 3.65 | 3.80 | 3.80 | 0.212 | 0.888
Subcontractors management success 361 | 349 | 379 | 3.82 | 1.374 | 0257
factors

The effect of subcontractors
management in saving the project 352 | 323383389 | 4.067 | 0.010*
cost and time

The barriers for the good
performance of subcontractor’s team

358 [ 338|377 |3.73| 1393 | 0.251

3.51 | 351 |3.67|3.73| 0450 | 0.718

3.34 | 321 | 3.83 | 3.70 | 3.544 | 0.019*

All items of the questionnaire 3.53 | 343|380 |3.80 | 2340 | 0.080

* The mean difference is significant a 0.05 level
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Hypothesis 3: HO: There is a significant difference among the respondents toward
CSFs for subcontractors management in construction projects in the Gaza strip due to
location of the company at significance level o = 0.05

In order to test this hypothesis One Way ANOVA statistical test is used to provide the
research with valuable results. The results illustrated in Table 4.33 show that the p-value
(Sig.) is greater than the level of significance o = 0.05 for each field, so the null
hypothesis can be rejected (HO is not accepted), which means that there is no significant
difference in respondents' answers toward each group due to location of the company. It
is concluded that the characteristic of the location of the company has no effect on each

group.

Table 4.33: ANOVA test of the fields and their p-values for Location of the

company
Means
Field North Middle | Seuth Test Sig
of | Gaza | ‘oo of | Value '
Gaza Gaza
Factors related to project's issues 326 13621 367 | 370 | 0649 | 0.586

Factors related to contract
documents & management

Factors pertaining to project staff in
general

Factors pertaining to project
manager

Factors related to main contractors 3.86 | 3.67 | 408 | 3.93 | 1.251 | 0.297

3.67 | 358 | 3.81 | 3.78 | 0.455 | 0.714

3.80 | 3.57 | 357 | 4.04 |1.121 | 0.346

3.79 | 3.74 | 402 | 4.26 |1.360 | 0.261

Factors related to subcontractors 3.79 1369 | 3.94 | 3.90 | 0.441 | 0.724

Subcontractors management success
factors

The effect of subcontractors
management in saving the project 3.62 | 3.62| 3.95 | 3.85 | 0.690 | 0.561
cost and time

3.71 | 3.65| 3.89 | 3.92 | 0.743 | 0.530

The barriers for the good

, 3.58 | 353 | 3.63 | 3.77 | 0.338 | 0.798
performance of subcontractor’s team

All items of the questionnaire 3.66 | 3.63 | 3.85 | 3.89 | 0.805 | 0.495

* The mean difference is significant a 0.05 level
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Hypothesis 4: HO: There is a significant difference among the respondents toward
CSFs for subcontractors management in construction projects in the Gaza strip due to
position of the person filling the questionnaire at significance level « = 0.05

In order to test this hypothesis One Way ANOVA statistical test is used to provide the
research with valuable results. The results illustrated in Table 4.34 show that the p-value
(Sig.) is greater than the level of significance o = 0.05 for the groups “factors related to
contract documents & management, factors pertaining to project staff in general and
factors related to subcontractors”, so the null hypothesis can be rejected (HO is not
accepted), which means that there is no significant difference among the respondents
toward these groups due to position of the person filling the questionnaire. It is
concluded that the characteristics of the position of the person filling the questionnaire
have no effect on these groups.

For the other groups as shown in the table below, the p-value (Sig.) is smaller than the
level of significance a = 0.05, so the null hypothesis can’t be rejected (HO is accepted),
which means that there is significant difference among the respondents toward these
groups due to position of the person filling the questionnaire. It is concluded that the
characteristics of the position of the person filling the questionnaire have an effect on
the other groups.

Table 4.34: ANOVA test of the fields and their p-values for Position of the person
filling the questionnaire

Means e
H es .
Field } : : Sig.
Project Office Site Company'’s Other Value
manager | engineer | engineer owner

Factors related to
project's issues
Factors related to
contract documents & 3.85 | 3.73 | 3.52 354 4921870 | 0.125
management

Factors pertaining to
project staff in general
Factors pertaining to
project manager
Factors related to main
contractors

Factors related to
subcontractors

Subcontractors
management success 405 | 3.69 | 3.55 3.98 |4.80 | 3.408 | 0.013*
factors

The effect of
subcontractors
management in saving
the project cost and time

400 | 359 | 343 3.53 | 4.88|2.860 | 0.029*

390 | 3.84 | 3.47 3.72 |5.00| 2184 | 0.079

428 | 3.62 | 3.67 426 |4.78|3.157 | 0.019*

415 | 3.65 | 3.59 440 |4.79|4.082 | 0.005*

407 | 3.76 | 3.59 419 |4.55|2188| 0.078

410 | 350 | 3.54 3.65 |5.00|3.203 | 0.018*
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The barriers for the good

guestionnaire

performance of 396 | 355 | 3.49 2.27 |4.79]6.871 | 0.000*
subcontractors
All items of the 404 | 365 | 354 | 366 |4.82]|4.087 0005

* The mean difference is significant a 0.05 level
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Hypothesis 5: HO: There is a significant difference among the respondents toward
CSFs for subcontractors management in construction projects in the Gaza strip due to
years of experience of the person filling the questionnaire at significance level o = 0.05

In order to test this hypothesis One Way ANOVA statistical test is used to provide the
research with valuable results. The results illustrated in Table 4.35 show that the p-value
(Sig.) is greater than the level of significance o = 0.05 for the group “The barriers for
the good performance of subcontractor’s team”, so the null hypothesis can be rejected
(HO is not accepted), which means that there is no significant difference among the
respondents toward these group due to years of experience of the person filling the
questionnaire. It is concluded that the personal characteristics’ Years of experience of
the person filling the questionnaire have no effect on this group of factors.

For the other groups as shown in the table below, the p-value (Sig.) is smaller than the
level of significance o = 0.05, so the null hypothesis can’t be rejected (HO is accepted),
which means that there is significant difference among the respondents toward these
groups due to years of experience of the person filling the questionnaire. It is concluded
that the personal characteristics’ Years of experience of the person filling the
questionnaire have an effect on these groups of factors.

Table 4.35 :ANOVA test of the fields and their p-values for Years of experience of
the person filling the questionnaire

Means
. Test .
Field less more Sig.
5yrs. y y 15 yrs.

Factors related to project's issues 3.46 | 3.35 | 403 | 413 | 5.659 | 0.001*

Factors related to contract
documents & management

Factors pertaining to project staff
in general

Factors pertaining to project
manager

Factors related to main contractors | 3.66 | 3.51 | 4.16 | 4.28 | 6.704 | 0.000*
Factors related to subcontractors 3.70 | 352 | 412 | 4.13 | 3.558 | 0.018*

Subcontractors management 355 | 352 | 402 | 422 | 6.490 | 0.001*
success factors : ' : . . .

The effect of subcontractors
management in saving the project | 3.31 | 3.69 | 3.93 | 4.11 | 4.180 | 0.009*
cost and time

The barriers for the good
performance of subcontractor’s 3.33| 354 | 3.96 | 3.74 | 2529 | 0.064
team
All items of the questionnaire 349 | 354 | 400 | 413 | 6.488 | 0.001*

* The mean difference is significant a 0.05 level

342 | 3.56 | 3.70 | 416 | 3.912 | 0.012*

343 | 351 | 3.86 | 417 | 3.645 | 0.016*

3.57 | 3.65 | 422 | 447 | 6.508 | 0.001*
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Hypothesis 6: HO: There is a significant difference among the respondents toward
CSFs for subcontractors management in construction projects in the Gaza strip due to
number of fixed-term management employees in the company at significance level a =
0.05

In order to test this hypothesis One Way ANOVA statistical test is used to provide the
research with valuable results. The results illustrated in Table 4.36 show that the p-value
(Sig.) is greater than the level of significance a = 0.05 for each group of factors, so the
null hypothesis can be rejected (HO is not accepted), which means that there is no
significant difference in respondents' answers toward each group due to number of
fixed-term management employees in the company. It is concluded that the
characteristic of the number of fixed-term management employees in the company has
no effect on each group of factors.

Table 4.36: ANOVA test of the fields and their p-values for Number of fixed-term
management employees in the company

Means

. Test
Field less than more |\,
5-10 | 11-15 | than alue

. 15

Sig.

Factors related to project's
issues

Factors related to contract
documents & management
Factors pertaining to project
staff in general

Factors pertaining to project

3.71 | 3.58 | 3.41 | 3.65 | 0.358 | 0.783

3.81 | 3.45 | 397 | 3.77 | 2.416 | 0.073

3.79 | 3.60 | 3.63 | 3.48 | 0.430 | 0.732

398 | 3.65 | 410 | 416 | 1.866 | 0.142

manager
Factors related to main 390 | 362 | 3.88 | 408 | 1599 |0.197
contractors
Factors related to 3.81 | 3.58 | 4.07 | 422 | 2.560 | 0.061
subcontractors

Subcontractors management
success factors

The effect of subcontractors
management in saving the 350 | 3.79 | 401 | 3.29 | 2.065 | 0.112
project cost and time

The barriers for the good
performance of subcontractor’s | 3.50 | 3.61 | 3.80 | 3.34 | 0.728 | 0.539
team

All items of the questionnaire | 3.75 | 3.60 | 3.87 | 3.77 | 0.796 | 0.500

3.84 | 357 | 3.87 | 3.93 | 1511 | 0.219

* The mean difference is significant a 0.05 level
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Hypothesis 7: HO: There is a significant difference among the respondents toward
CSFs for subcontractors management in construction projects in the Gaza strip due to
number of fixed-term workers and technicians in the company at significance level a =
0.05

In order to test this hypothesis One Way ANOVA statistical test is used to provide the
research with valuable results. The results illustrated in Table 4.37 show that the p-value
(Sig.) is smaller than the level of significance a. = 0.05 for the group “Factors pertaining
to project manager”, so the null hypothesis can’t be rejected (HO is accepted), which
means that there is significant difference among the respondents toward this group due
to number of fixed-term workers and technicians in the company. It is concluded that
the personal characteristics’ number of fixed-term workers and technicians in the
company has an effect on this group of factors.

For the other groups as shown in table below, the p-value (Sig.) is greater than the level
of significance o = 0.05, so the null hypothesis can be rejected (HO is not accepted),
which means that there is no significant difference among the respondents toward these
groups due to number of fixed-term workers and technicians in the company. It is
concluded that the personal characteristics number of fixed-term workers and
technicians in the company has no effect on the other groups.

Table 4.37: ANOVA test of the fields and their p-values for Number of fixed-term
workers and technicians in the company

Means
Test

Field | more Sig
B . , Value '
than 5 5-10 11-15 than

15
Factors related to project's issues 3.62 | 345 | 3.98 | 3.65 | 1.559 | 0.206

Factors related to contract
documents & management

3.72 | 344 | 3.67 | 391 | 2.268 | 0.087

Factors pertaining to project staff
in general 3.82 | 357 | 3.76 | 3.60 | 0.428 | 0.734

Factors pertaining to project
manager 390 | 357 | 414 | 411 | 3.166 | 0.029*

Factors related to main contractors | 3.77 | 3.57 | 4.00 | 3.97 | 2.170 | 0.099
Factors related to subcontractors 366 | 359 | 393 | 3.99 | 1.642 | 0.187
Subcontractors management

success factors 3.74 | 353 | 391 | 3.90 | 2.137 | 0.103
The effect of subcontractors
management in saving the project 3.90 | 3.44 | 3.97 | 3.82 | 2524 | 0.064
cost and time

The barriers for the good

performance of subcontractor’s 3.60 | 3.47 | 3.87 | 3.56 | 1.065 | 0.369
team

All items of the questionnaire 3.73 | 351 | 3.91 | 3.83 | 2.265 | 0.088

* The mean difference is significant a 0.05 level
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4.4.2 Hypotheses related to subcontractor

Hypothesis 1: HO: There is a significant difference among the respondents toward
CSFs for subcontractors management in construction projects in the Gaza strip due to
specialty of subcontractor at significance level a« = 0.05

In order to test this hypothesis One Way ANOVA statistical test is used to provide the
research with valuable results. The results illustrated in Table 4.38 show that the p-value
(Sig.) is smaller than the level of significance o = 0.05 for the group “Factors related to
project's issues”, so the null hypothesis can’t be rejected (HO is accepted), which means
that there is significant difference among the respondents toward this group due to
specialty of subcontractor. It is concluded that the personal characteristics’ specialty of
subcontractor has an effect on this group.

For the other groups as shown in table below, the p-value (Sig.) is greater than the level
of significance o = 0.05, so the null hypothesis can be rejected (HO is not accepted),
which means that there is no significant difference among the respondents toward these
groups due to specialty of subcontractor. It is concluded that the personal
characteristics’ specialty of subcontractor has no effect on these groups.

Table 4.38: ANOVA test of the fields and their p-values for Specialty of

Subcontractor
Means
. = Test ;
F|6|d = o> CE» o = = Value Slg
e [ —_ [ = .2 172)
8 5 [} ()] = g — s
5| =] & | £ c c | o | 2
< =) ‘_5 = '© @ < =
wn m o = a > L @]
::Siﬁfsrsre'atedtomojem 367 | 3.63 | 257 | 413 | 358 | 3.76 | 3.11 | 3.79 | 2.469 | 0.047*
Factors related to contract | 2| 3071 400 | 446 | 3.83 | 3.84 | 3.69 | 4.14 | 1.319 | 0.284

documents & management
Factors pertaining to
project staff in general
Factors pertaining to 422 | 426 | 4.09 | 422 | 4.06 | 428 | 456 | 4.15 | 0.615 | 0.738
project manager
Factors related to main
contractors

Factors related to
subcontractors
Subcontractors
management success 419 | 423|386 |4.24 | 3.82 | 3.96 | 4.04 | 4.06 | 0.977 | 0.471
factors

450|433 |4.03 |4.17|3.83|3.83|439|3.88|0.749 | 0.634

433 | 456 | 424 | 420 | 3.82 | 4.07 | 438 | 4.05 | 1.444 | 0.234

4231461 |391|418 379|393 |4.15|4.22|1.240 | 0.321
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The effect of
subcontractors
management in saving the
project cost and time

The barriers for the good
performance of 3.67 | 3.98 | 3.75 | 4.00 | 3.40 | 3.98 | 3.69 | 3.93 | 0.417 | 0.882
subcontractor’s team
All items of the
guestionnaire

3.78 | 411 | 3.18 | 4.44 | 3.31 | 3.86 | 4.37 | 3.97 | 1.190 | 0.345

406 | 4.17 | 3.77 | 422 | 3.69 | 3.96 | 4.02 | 4.03 | 0.894 | 0.527

* The mean difference is significant a 0.05 level

108

www.manharaa.com




Chapter 4: Data analysis and discussion

Hypothesis 2: HO: There is a significant difference among the respondents toward
CSFs for subcontractors management in construction projects in the Gaza strip due to
location of the subcontractor's company at significance level « = 0.05

In order to test this hypothesis One Way ANOVA statistical test is used to provide the
research with valuable results. The results illustrated in Table 4.39 show that the p-value
(Sig.) is smaller than the level of significance o = 0.05 for the group “Factors related to
contract documents & management”, so the null hypothesis can’t be rejected (HO is
accepted), which means that there are significant difference among the respondents
toward this group due to location of the subcontractor's company. We conclude that the
Location of the subcontractor's company has an effect on this group.

For the other groups as shown below, the p-value (Sig.) is greater than the level of
significance o = 0.05, so the null hypothesis can be rejected (HO is not accepted), which
means that there are no significant difference among the respondents toward these
groups due to location of the subcontractor's company. It is concluded that the location
of the subcontractor's company has no effect on these groups.

Table 4.39: ANOVA test of the fields and their p-values for Location of the
subcontractor's Company

Means
! Test '
Field North . South Sig.
of Gaza Nzl;icge of Value 9
Gaza Gaza
Factors related to project's issues 427 | 356 | 325 | 3.28 | 1.351 | 0.278

Factors related to contract
documents & management

Factors pertaining to project staff in
general

Factors pertaining to project
manager

Factors related to main contractors 468 | 410 | 380 | 4.22 | 1.867 | 0.158

438 | 3.87 | 4.67 | 4.05 |3.674 | 0.024*

458 | 408 | 3.17 | 404 | 1.274 | 0.302

456 | 423 | 3.78 | 415 | 1.337 | 0.282

Factors related to subcontractors 468 | 405 | 4.09 | 411 |1.239| 0.314
Subcontractors management success 453 | 398 | 389 | 400 | 2447 | 0.085
factors

The effect of subcontractors

management in saving the project 461 | 3.75 | 433 | 3.67 | 1.019 | 0.399

cost and time

The barriers for the good

, 477 | 3.71 | 4.15 3.72 | 2.428 | 0.086
performance of subcontractor’s team

All items of the questionnaire 458 | 391 | 3.98 | 3.92 | 2.752 | 0.061

* The mean difference is significant a 0.05 level

109

www.manaraa.com



Chapter 4: Data analysis and discussion

Hypothesis 3: HO: There is a significant difference among the respondents toward
CSFs for subcontractors management in construction projects in the Gaza strip due to

years of experience of the subcontractor at significance level a = 0.05.

In order to test this hypothesis One Way ANOVA statistical test is used to provide the
research with valuable results. The results illustrated in Table 4.40 show that the p-value
(Sig.) is greater than the level of significance o = 0.05 for each group, so the null
hypothesis can be rejected (HO is not accepted), which means that there are no
significant difference in respondents’ answers toward each group due to years of
experience of the subcontractor. It is concluded that the characteristic of the years of
experience of the subcontractor has no effect on each group.

Table 4.40: ANOVA test of the fields and their p-values for years of experience of

the subcontractor

Means
. Test .
Field more Sig.
less | 590 | 12-15 | than | Value g
than 5
years | years 15
years
years

Factors related to project's issues | 4.06 | 3.22 | 3.62 | 3.42 | 0.647 | 0.591
Factors related to contract 435 | 350 | 392 | 4.02 | 2470 | 0.083
documents & management
Factors pertaining to project staff |, oo | 39 | 3865 | 400 | 0757 | 0.528
in general
Factors pertaining to project 406 | 417 | 431 | 419 | 0314 | 0815
manager
Factors related to main 413 | 410 | 417 | 418 | 0033 | 0.992
contractors
Factors related to subcontractors 4.00 414 | 403 | 4.14 0.125 | 0.944
Subcontractors management 417 | 385 | 401 | 403 | 0.385 | 0.765
success factors
The effect of subcontractors
management in saving the project | 3.72 | 4.17 | 3.80 | 3.76 | 0.156 | 0.925
cost and time
The barriers for the good
performance of subcontractor’s 357 | 360 | 382 | 3.82 | 0.178 | 0.910
team
All items of the questionnaire 402 | 3.84 | 395 | 397 | 0.098 | 0.960

* The mean difference is significant a 0.05 level
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Hypothesis 4: HO: There is a significant difference among the respondents toward
CSFs for subcontractors management in construction projects in the Gaza strip due to
staff of the subcontractor at significance level a = 0.05.

In order to test this hypothesis One Way ANOVA statistical test is used to provide the
research with valuable results. The results illustrated in Table 4.41 show that the p-value
(Sig.) is smaller than the level of significance a = 0.05 for the group “The barriers for
the good performance of subcontractor’s team”, so the null hypothesis can’t be rejected
(HO is accepted), which means that there are significant difference among the
respondents toward this group due to staff of the subcontractor. It is concluded that the
number of staff of the subcontractor has an effect on this group.

For the other groups as shown below, the p-value (Sig.) is greater than the level of
significance o = 0.05, so the null hypothesis can be rejected (HO is not accepted), which
means that there are no significant difference among the respondents toward these
groups due to staff of the subcontractor. It is concluded that the number of staff of the
subcontractor has no effect on the other groups.

Table 4.41: ANOVA test of the fields and their p-values for Staff of the

Subcontractor
Means
. Test .
Field more Sig.
510 | 11-15 | than | Value
15

Factors related to project's issues 361 | 3.03 | 3.62 | 2.038 | 0.149
Factors related to contract documents & 409 | 386 397 1.085 0.351
management
Factors pertaining to project staff in 410 | 388 | 414 | 0425 | 0658
general
Factors pertaining to project manager 431 | 405 | 419 | 1310 | 0.285
Factors related to main contractors 425 | 4.05 4.16 0.612 0.549
Factors related to subcontractors 4.05 | 4.09 4.18 0.254 | 0.777
?auctt)(c);(rasntractors management success 409 | 385 | 405 1520 | 0.236

The effect of subcontractors
management in saving the project cost 374 | 341 | 407 | 1.729 | 0.195
and time

The barriers for the good performance of
subcontractor’s team

All items of the questionnaire 405 | 3.72 | 400 | 2413 | 0.107

409 | 335 | 3.73 4523 | 0.020*

* The mean difference is significant a 0.05 level
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4.5 Chapter four conclusion

The findings presented in this chapter have summarized the opinions of experts in
interviews and opinions of respondents in a structured questionnaire.

Ten experts of contractors and subcontractors were invited to answer the questions of
the interview about the CSF affecting on the subcontractors management in the
construction projects in the Gaza Strip, which related to project's issues or General
conditions surrounding the project, contract documents & management, project
manager, main contractors and subcontractors, also answer the questions about the
impact of the subcontractors’ management on the factors of cost and time of the project,
and finally about the barriers for the good performance of subcontractor’s team in the
construction project.

The questionnaire contained three main sections as follow: (1) Subcontractors
management success factors; (2) The effect of subcontractors’ management in saving
the project cost and time; and (3) the barriers for the good performance of
subcontractor’s team.

Section one about the CSFs affecting the subcontractors’ management contained six
main groups of factors as follow: factors related to project's issues, factors related to
contract documents & management, factors pertaining to project staff in general, factors
pertaining to project manager, factors related to main contractors and factors related to
subcontractors. The six groups included 63 influential factors. Section two contained
nine factors and the final section contained 15 factors. The questionnaire has been filled
by 110 respondents.

The results indicated the most effect group of success factors groups affecting the
subcontractors’ management is the group of factors pertaining to project manager. The
CSFs affecting the subcontractors’ management in the construction industry from the
perspective of the contractors’ respondents are: Manager Personality & his experience,
Quality and clarity of design drawing and shop drawings, Practical and technical ability
of the main contractors, Financial ability & strength of the main contractors and
Government policy, market condition & political situation. On the other hand from the
perspective of subcontractors are: Qualified supervisory staff, Collaboration between
the staff of the project, Manager Personality & his experience, financial ability &
strength of the main contractors and the clarity of the contract between contractors and
subcontractors.

On the other hand, the results indicated the most important factors affecting cost and
time saving from the perspective of the contractors’ respondents are: Overhead
percentage of project, planned time for project construction, cost of variation orders and
project labor cost. And from the perspective of the subcontractors’ respondents are:
planned time for project construction, waste rate of materials, overhead percentage of
project and time needed to implement variation orders.

On the other hand, the results indicated the most critical factors that hinder to access
good performance from the perspective of the contractors’ respondents are: Low price
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of the subcontractor's contract and low percentage of the profit, the duration that
allocated for the subcontractor's activities commensurate with the size of work, Low
number of experienced site supervisory staff, bad communication between contractors
and subcontractors. And from the perspective of the subcontractors’ respondents are:
lack of subcontractor equipment to finish his/her work, low number of experienced site
supervisory staff, low price of the subcontractor's contract and low percentage of the
profit and bad collaboration between project staff.
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CHAPTER 5. CONCLUSION & RECOMMENDATIONS

The main aim of this research is to improve the management of construction projects
through improving the management of subcontractors in construction projects in the
Gaza Strip. The research also aims to formulate practical recommendations to improve
subcontractors’ management in the construction projects in the Gaza Strip.

This chapter contains a summary of the study, conclusion, recommendations and
suggestions for further research that would help in improving the management of the
subcontractors in the construction project in the Gaza Strip. The first objective of the
study was to identify CSFs affecting the subcontractors’ management in the
construction project. The second objective was to investigate the effect of
subcontractors’ management in saving the project cost and time. The third objective was
to investigate the barriers for the good performance of subcontractors.

5.1 Conclusion

This part of the thesis concludes the main findings of the research per objective, based
on the opinions of the respondents as follows:

The study found that the most important groups of success factors affecting
subcontractors’ management in construction project in the Gaza Strip according to the
point of view of contractors, subcontractors as follow: factors related to project
manager, factors related to main contractors, factors related to subcontractors, factors
pertaining to project staff in general, factors related to contract documents &
management and factors related to project’s issues.

The findings of the study indicate that the critical success factors (CSFs) affecting the
subcontractors’ management in the construction industry in the Gaza Strip according to
the point of view of contractors, subcontractors are: manager personality & his/her
experience, quality and clarity of design drawing and shop drawings, financial ability &
strength of the main contractors, practical and technical ability of the main contractors,
government policy, market condition & political situation, qualified supervisory staff,
manager personality & his experience and the clarity of the contract between contractors
and subcontractors.

The study finding indicate that the most important factors of subcontractors’
management affecting in saving the project time and cost according to the point of view
of contractors, subcontractors are: overhead percentage of project, planned time for
project construction, cost of variation orders, project labor cost and waste rate of
materials.

The study illustrates that the most important factors that prevent to access a good
performance of the subcontractors’ team in the construction projects according to the
point of view of contractors, subcontractors are: low price of the subcontractor's
contract and low percentage of the profit, the duration that allocated for the
subcontractor's activities commensurate with the size of work, low number of
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experienced site supervisory staff, bad communication between contractors and
subcontractors and low salary for workers of subcontractor's team.

5.2 Recommendation

5.2.1 Recommendations to main contractors and subcontractors
It is recommended to give special attention to the following factors:

e It is recommended for the contractor to select the project manager who has a
strong personality and a high experience in the construction industry to be able
to manage the subcontractors effectively in the project.

e It is recommended that the drawing and specifications for the project must be
clear to all members of the project and all inclusive for all project activities.

e Main contractors should have a good financial capacity to be able to issue the
financial payments to the subcontractor on the due time, since this ensures good
reputation of the contractor and enable the subcontractor to cover his expenses,
purchase the required materials and pay for the labors on time, which results in
completing the works on time without delay.

e It is recommended to choose the main contractor who have a good practical and
technical ability and have a high experience, history and reputation in the
construction sector.

e Changing the practice of the “lowest bid” to an approach which incorporates
both price and technical performance.

e Contractors are recommended to coordinate among all the subcontractors in the
project in order to prevent scheduling conflict and have ability to control all
activities in the project.

e It is recommended that the contract between contractors and subcontractors and
the contract between the client and the main contractor must be clear and
inclusive all issues that could occur in the future to avoid any problem may
occur in the future.

e Subcontractors are recommended to employ sufficient number of qualified
technical staff with relevant experience of the project and to prepare all required
materials and equipment in order to be able to adhere to subcontract
requirements and time schedule

e Subcontractors are recommended to communicate and collaborate with the
contractor and site engineers effectively and implement their instructions to
avoid any problems.

e Subcontractors should not to accept subcontracts which are weak in financial, so
as not to affect the quality of the work, therefore not to hinder the management
of the subcontractors in the project.

e Subcontractors are recommended to propose suitable and reasonable prices that
ensure acceptable margin of profit.
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e Subcontractors are recommended to adhere to quality standards and subcontract
requirement through using experienced labors, good materials, supervision of
materials and labors, implementing the engineer's instructions and doing the
remedial works.

e The duration that allocated for the subcontractor's activities should
commensurate with the size of work.

¢ In the construction project there must be a sufficient number of experienced site
supervisory staff.

e Contractors are recommended to identify all responsibilities of subcontractors in
the written contracts, to keep the rights of all parties.

e |f changes are made to the plan which are relevant to the work the subcontractor
is doing, the principal contractor must make sure the subcontractor gets a copy
of the relevant changes.

e Main contractor should obtain written approval from the supervisor to
subcontract any part of the work to be done

e Main contractor should monitor the performance of subcontractors to make sure
they are following their safe work method statements and complying with
drawing, specifications, contract conditions and regulation and to ensure
completing the works according to the time schedule and achieve the best
quality.

e Subcontractors must give the main contractor any additional information they
have about his work before start the work at a construction site.

5.2.2 Recommendations for future research

e Developing a model to evaluate and select subcontractors.
e Developing a model to managing the subcontractors in the construction project.

e Developing a system to classify the subcontractors similar to the classification of
the main contractors.
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Annex 1: questionnaire in English

ANNEX 1: QUESTIONNAIRE IN ENGLISH

The Islamic University - Gaza
Higher Education Deanship
Faculty of Engineering

Questionnaire for

Researcher: Mohammed Hassan Shehada

Supervisor: Dr. Nabil I. EI Sawalhi

Doctor of Construction Engineering and Management

Gaza,

Nov, 2014
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Annex 1: questionnaire in English

Questionnaire for Contractors & subcontractors
In the Gaza Strip

Critical success factors for Subcontractors management in Construction projects

in the Gaza strip

Dear Sir

To start, 1 would like to present my appreciation and thanks to you for taking part of your

time and effort to complete this questionnaire.

This questionnaire aims to study the critical success management factors for

subcontractors in the construction industry at Gaza Strip.

This is a part of partial of the requirements for degree of Master of Science in the field of

Construction Management at the Islamic University, for the researcher Eng. / Mohammed

Shehada under the supervision on Dr. / Nabil. I. El Sawalhi

In appreciations for your participation in this questionnaire, we will show you the results

of this study.

All information in the questionnaire will be used for research with complete commitment

for absolute secrecy to your information.

Questionnaire contents:

This questionnaire is divided into four main sections:

1.

2
3.
4

Company Profile.
Subcontractors management success factors:
The effect of subcontractors’ management in saving the project cost and time.

The barriers for the good performance of subcontractor’s team.

Thank you for your cooperation.

Researcher Eng. / Mohammed Shehada
November 2014
For any questions, please call Mobile No.: 0599668218, Email: mhfsh_2010@hotmail.com
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Annex 1: questionnaire in English

Section One: General Information
For Main Contractor
1. Classification Category of the Company :

[] Category 1 [ Category 2 [ Category3 [ Category 4
2. Years of experience of the company

[] Lessthan5years [1 5-10years [ 11-15years [ more than 15 years
3. Location of the company

[1 North of Gaza [ Gaza [1 Middle area [1South of Gaza
4. Position of the person filling the questionnaire:

[IProject manager [1Office engineer [ISite engineer [1Company's owner

[1Other
5. Years of experience of the person filling the questionnaire:

[] Lessthan5years [1 5-10years [1 11-15years [ more than 15 years
6. Number of fixed-term management employees in the company

] Lessthan5 ] 5-10 ] 11-15 ] more than 15
7. Number of fixed-term workers and technicians in the company
] Lessthan5 ] 5-10 ] 11-15 1 more than 15

For the Subcontractor

1. Specialty of Subcontractor

[1Shuttering [1Building [IPlastering LITiling

[IPainting [I1Mechanic [1Electrical [1Others (-----)
2. Location of the subcontractor's Company

[1 Northof Gaza [ Gaza [1 Middle area [1South of Gaza

3. Years of experience of the subcontractor

[] Lessthan5years [ 5-10years [1 11-15years [ more than 15 years
4. Staff of the Subcontractor

[] Lessthan5 ] 5-10 ] 11-15 ] more than 15
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Annex 1: questionnaire in English

Section two: Subcontractors management success factors
Put your opinion about degree of importance of these factors on the subcontractors’
management: (Please check the appropriate choice in the following items)

i €l € & | € IS
S | Success Factors Affecting on the Subcontractors % g 5 g ‘%“j g qz;g
3 >
o5 | Management 4 g E L g g
1 | Eactors related to project’s issues
1.1 | The presence of the project in a densely populated place
12 Project life cycle schedule is a deliberate and difficult
' implementation
1.3 | Large/complex project
14 Increase the additional work for the project from the limit
" | setin the contract
1.5 | Remote location (difficult accessibility to the site)
1.6 | There is no contingency budget to proceed works
1.7 | Increasing the fundamental changes in the nature of works
1.8 | Many execution obstacles
1.9 | Government policy, market condition & political situation
2 | Eactors related to contract documents & management
2.1 | Implementing the lowest bid price system
29 Selection of subcontractors through competitive strategy &
' taking the lowest price as the only criteria for selection
23 Assisting the main contractors in pricing the tender by the
' subcontractors
24 The subcontractors id preferred to be company registered in
' contractors union
Clear understanding of the contract conditions and
2.5 | requirements, project objectives and implementation
methods by the contractors and subcontractors
26 The clarity of the contract between contractors and
' subcontractors
2.7 | Delays in the adoption of change orders
28 Compliance with regulations by the contractors &
' subcontractors
2.9 | Adherence to subcontract requirements
2.10 | Quality and clarity of design drawing and shop drawings
2.11 | Payment method to the main contractor by the client
2.12 | Insurance terms, interest rate and bond/loan terms
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Annex 1:

questionnaire in English

. El €l & | € IS
S | Success Factors Affecting on the Subcontractors' % 8lyg £ S8 - g
R L 9Oz ol © o > o
s | Management - g g. : g g
2.13 | The extent of application of quality system in the project
3 | Eactors pertaining to project staff in general
31 The lack of the efficiency, qualification and skills of the
' project team
3.2 | Morally support the project staff
33 Preparation of training courses qualify the project staff to
"~ | work on-site
3.4 | Number of craftsmen and laborers in the project
3.5 | Qualified supervisory staff
3.6 | Collaboration between the staff of the project
4 | Eactors pertaining to project manager
4.1 | Manager personality & his experience
4.2 | Salary of the managers
4.3 | Management level leadership
Regular and effective communication & coordination with
4.4 - .
main contractor and subcontractors by the project manager
Managers should realize the other construction activities
4.5 | related to subcontractors tasks to ensure the continuity of the
work of subcontractors
46 Coordination between all subcontractors working in the same
' project
4.7 | Ability to undertake the size of work by the project manager
48 Monitor subcontractors' work process to ensure they are
' doing things according to plan and method statements
Project manager should obtain written approval from
4.9
consultant for any work before start
5 | Eactors related to main contractors
51 Previous experience, history and reputation of the main
"~ | contractors
5.2 | Practical and technical abil8lity of the main contractors
5.3 | Contractors performance of relevant previous projects
5.4 | Financial ability & strength of the main contractors
55 Ability in dealing with uncertainty in the construction

projects
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Annex 1:

questionnaire in English

. . e 2 al:s <
S | Success Factors Affecting on the Subcontractors’ |5 Slgg £ £ - £
- © Oz O © o 2 o
s | Management 4 g g S g g
56 Controlling and follow up of subcontractors activities by
' main contractor's engineers
Financial facilitation to subcontractors to be able to
5.7 | purchase
the materials and equipment
Main contractor should give a subcontractors management
5.8 | work plan
before start the work
59 Providing subcontractors location services and work
' requirements
510 Make sure that the subcontractors' price fit to quality and
' specifications
5.11 | Commitment of the main contractors with project schedule
512 Ability in bearing the risk in case payment delay from the
' client
5.13 | Bearing responsibility in case of accidents
5.14 | Relationship with subcontractor/client/consultant
5.15 | Lack of trust between main contractors and subcontractors
6 | Factors related to subcontractors
6.1 | Size of subcontractors' staff
6.2 Previous experience, history and reputation of the
' subcontractors
6.3 | Practical and technical ability of the subcontractors
6.4 | Financial ability & strength of the subcontractors
6.5 | Performance of relevant previous projects
6.6 Subcontractor familiarity with the nature of the required
" | tests for its own work and materials supplied by him.
The extent of the subcontractor's commitment to the
6.7 | specifications and
quality of the project
6.8 The extent of the subcontractor's commitment to the
' project's schedule
6.9 | Close control over the cost by the subcontractors
6.10 | Prompt payment to labourers
6.11 Providing adequate information/conditions to main

contractor
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Annex 1: questionnaire in English

Section three: The effect of subcontractors’ management in saving the project cost
and time.

Put your opinion about degree of impact of the subcontractors management related to
these factors of cost and time of the project (Please check the appropriate choice in the
following items)

g The effect of subcontractors management in @ § = § § § a§
«5 | saving the project cost and time. 3 éz é *28 é S é
1 | Profit rate of project

2 | Material and equipment cost

3 | Project labor cost

4 | Waste rate of materials

5 | Cost of variation orders

6 | Planned time for project construction

7 | Time needed to implement variation orders

8 | Time needed to rectify defects

9 | Overhead percentage of project
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Annex 1: questionnaire in English

Section four: the barriers for the good performance of subcontractor’s team:

Put your opinion about degree of impact of these factors on the subcontractor’s
performance in the construction project (Please check the appropriate choice in the
following items)

S. No.

Factors affect the subcontractor good
performance

Least
important

Not
important

Moderate

Important
Very
important

The duration that allocated for the subcontractor's
activities commensurate with the size of work

Lack of good construction technique

Low salary for workers of subcontractor's team

Low price of the subcontractor's contract and low
percentage of the profit

Bad collaboration between project staff

Low number of experienced site supervisory staff

~N OB W NN

Weak compliance with general and contractual
obligation

Bad communication between contractors and
subcontractors

No safety approach used by site manager

10

No facilitate the arrivals of subcontractor's team to the
project site

11

Lack of subcontractor equipment to finish his work

12

unfamiliarity of work and location

13

Unsuitable working environment

14

Unsafe working environment

15

Non ability to control duration
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Annex 2: questionnaire in Arabic

ANNEX 2: QUESTIONNAIRE IN ARABIC

B — d byl daalal)
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"56 gl 2

Auwid] le gyl Byls) § piualll A2y Jeid LSl Eemedl o 32 2l

Bl (pud dada o [ Calyl)

ol gall J i 3 [ i ykall

p 2014
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Annex 2: questionnaire in Arabic
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Annex 2: questionnaire in Arabic
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