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Abstract: The contractors sector is considered to be one of the most important sectors in terms of its effects on economic
development, stabilization, and urbanization. The main objective of this study was to explore and analyze the obstacles
facing the contractors sector in Saudi Arabia from the contractors’ point of view using Spearman’s rank correlation
method, where the dimensionality of ordinal data was reduced by factor analysis. This required a comprehensive investi-
gation of the obstacles that prevented contractors from completing their jobs on time, or that led to them completing a
lower quality job and losing money. This study only included Saudi contractors involved with building activities and it
was based on data collection using comprehensive questionnaires that defined five main factors: managerial, financial,
expansion, environmental and technical. Contractors who were qualified and registered by the Ministry of Municipal and
Rural Affairs (MOMRA) were considered in this study. The study concentrated on the building sector, specifically the
fields and activities defined by MOMRA. Identifying the obstacles that affect professional and technical activities should
help to improve performance and address various problems. A digital interactive structural questionnaire was designed
and distributed via the internet to collect responses from the participants where a Likert scale-based method was used. The

results obtained using the questionnaires are presented as tables and figures.
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1. INTRODUCTION

The construction industry is considered to be complicated
and highly differentiated, and many factors affect the
performance in this area. At present, construction projects in
Saudi Arabia have become large and highly complex, so
their management must be effective to ensure the success of
these projects.

Saudi Arabia has witnessed an unprecedented boom in
construction projects, including educational institutions,
roads, bridges, reservoirs, water supply projects, the installa-
tion of communication equipment and networks, power sta-
tions, hospitals, and housing. The construction industry in
Saudi Arabia includes many companies that employ nearly
half a million people, including engineers, technicians, and
workers. The market for the construction sector is very large
but also highly risky, so it may require some re-organization.
The present study was conducted to identify some of the
obstacles faced by contractors. After Saudi Arabia joined the
World Trade Organization (WTO), contractors had to reor-
ganize their way of handling business with their clients. To
keep pace with changes and developments in the domestic
arena, as well as those in other countries, local contractors
are facing competition from experienced international com-
panies.

The construction sector is the major base of any world
economy because it contributes greatly to the gross domestic
product (GDP). The construction industry in Saudi Arabia is
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considered to be the second largest economic sector after the
oil industry but the country’s planned development depends
on the revenues generated from its sale of oil. This sector is
highly sensitive to economic cycles and the political envi-
ronment, so there has been a significantly high rate of busi-
ness failures in Saudi Arabia. This field is very large and is
considered to be highly risky due to the failures related to its
sensitivity to economic cycles and the high levels of compe-
tition. The author of the present study worked closely with
contractors for many years to obtain an in-depth knowledge
of the business of contractors and the obstacles they face on
a daily basis.

2. LITERATURE REVIEW

A study [1] in Saudi Arabia for the causes of contractor
failures concluded that there are four major causes of failure.
These studies were based on questionnaires distributed to 67
Saudi contractors where statistical sampling was used to ob-
tain the results. Another study [2] focused on the criteria
used to evaluate the qualifications of contractor based on
quantitative and qualitative methods when comparing bids
from contractors. It was suggested the possibility to select a
qualified, competent, and reliable contractor by evaluating
his qualifications, economic and financial condition, techni-
cal capability, and skills in achieving relevant results. A
model [3] was developed for benchmarking organizations
based on the actual study of contractors in Saudi Arabia. An
alternative empirical method [4] was proposed based on
principal components analysis for prequalifying the contrac-
tors, which reduced the existing amount of multicollinearity
and the dimensionality of the prequalification process. A
different approach was proposed [5] who presented a model-
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ing methodology for prequalifying contractors, which dem-
onstrated that a prequalification, multi-criteria decision-
making model (PQDM) based on the analytical hierarchy
process (AHP) could overcome the difficulties of the pre-
qualification process. The problems that face small-and me-
dium-sized contractors caused mainly by a lack of access to
finance and late payments were explored by government
sector [6]. Many obstacles were identified [7] in the contract-
ing process in the West Bank of Palestine from the perspec-
tives of clients, consultants, contractors and donor country
institutions, which was related mainly to career ethics. An-
other perspective from the West Bank in Palestine was iden-
tified [8] who categorized the causes of contactor failure into
three groups (financial, managerial, and external). A total of
84 contractors participated and 44 factors were identified in
this study, which showed that fluctuations in construction
material costs were the major obstacle, followed by delays in
collecting small amounts of money from clients, a lack of
experience in contracts, and other factors.

The present study concentrated on the building sector and
the main objectives of the study were as follows:

* Analyzing the causes of problems faced by most contrac-
tors in Saudi Arabia.

* Identifying and analyzing the most important factors that
create obstacles to contractors using Spearman’s [9] rank
correlation method.

¢ Discussing the results obtained and suggesting recom-
mendations.

3. METHODOLOGY

Data were collected using a bilingual digital survey inter-
active questionnaire to identify the main obstacles faced in
the contractors sector. The questionnaire was designed based
on information collected during several years of dealing with
contractors, including correspondence, meetings, discus-
sions, documentation, contracts, literature, past experiences,
and interviews. The obstacles that faced contractors in Saudi
Arabia were investigated [1] who identified four main
causes; environmental, managerial, financial, and expansion.
The present study concentrated on Saudi contractors engaged
in building activities and was based on data collection using
questionnaires developed from the concepts proposed [1],
which were modified to consider the changing conditions of
current technology and an increased number of question-
naires were used, as shown in Table 1. To keep up with
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technological advances a fifth item was introduced under the
heading technical causes.

This method was quantitative because it focused on
measuring the significance of causes related to the obstacles
faced by contractors. The Ministry of Municipal and Rural
Affairs [10] classified Saudi contractors into 27 construction
and maintenance fields, where each field was graded one to
five based on the contractors’ financial capabilities.

A digital interactive structural questionnaire was de-
signed and distributed to contractors via the internet so they
could express their views regarding the obstacles they were
facing. A total of 71 contractors responded to the question-
naires and the 74 questions were divided into five main
causes, as follows:

* Environmental (11)
¢ Financial (9)

¢ Expansion (7)

* Technical (8)

* Managerial (39)

In addition, general data were collected regarding the
company information: specialty, nationality, years of experi-
ence, annual company income, average number of workers,
company grade, number of projects conducted, and bids
awarded.

A Likert sampling method [11] was used for data collec-
tion. The information collection and analysis process com-
prised the following:

e General overview of the contractors.

* Distribution and collection of the completed forms via an
interactive interface.

* Limited site visits to verify the information gathered
based on interviews and discussions with contractors,
without any interference from the clients or consultants.

¢ Data analysis and identification of the most relevant fac-
tors that created obstacles to contractor.

* Analysis of the results to compare the opinions of con-
tractors using a scientific method.

4. EXPLORATION AND ANALYSIS

This study analyzed obstacles faced by contractors Saudi
Arabia, i.e., contractors classified [10] as grade one who

Table1. Comparison Between the Number of Causes Proposed [1] and Those Analyzed in the Present Study

Causes Number of causes proposed by [1] Number of causes proposed in the present study

Environmental 4 11

Financial 7 9

Expansion 7 7

Managerial 16 39

Technical | e 8

Total 34 74
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were eligible to conduct projects valued at more than 75 mil-
lion US dollars (280 million Saudi riyals).

The Likert scale described [11] was used in the question-
naire to measure the opinions of contractors. The Likert scale
used [11] is a suitable method for analyzing the strength of
an opinion because it uses numbers to represent implicit
meanings. The data were all based on the responses made by
the contractors. The factors were presented to the contractors
and scored using a five-point scale, which ranged from 1
(cannot decide) to 5 (very strongly influence). Each attribute
was evaluated as follows:

¢ Cannot decide (1)
* Not influenced (2)
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¢ Slightly influenced (3)
* Influenced (4)
* Very strongly influenced (5)

Spearman’s [9] rank correlation method was used to test
whether the relationship between the strength and direction
of two variables was monotonically related. The method
used to calculate the correlations is shown in (Fig. 1). The
variance/covariance matrix for two variables X and Y was
simplified by Spearman’s [9] as follows:

Oy =%2?:1 (X.-f)()’.-?) (1)

The k x k variance / covariance matrix is calculated using
the following formula:
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i =(3)x7x @)
where

0,, = variance / covariance matrix

n = ascalar

X = (n x k) excess matrix

X" X = the multiplication of matrix X by its transpose.
k = number of questions

The steps used to evaluate the above equation were as
follows (e.g., for the technical causes questions).

1. Create an (n x k) matrix, where “n” is the number of con-
tractors and “k” is the number of questions.

2. Calculate the average for each of the “k” questions.

For each question observation, subtract the average for
the respective questions.

4. Define a new (n x k) matrix as the excess matrix "X".

The scatter plot matrix captured all of the aforementioned
statistical methods and the analysis was carried out using
statistical analysis [12] while the data manipulation was per-
formed using Microsoft excel.

5. RESULTS AND DISCUSSION

Difficulties have been encountered in carrying out this
work, mainly information requested from the contractors.
Contractors were hesitated at the beginning to provide vital
information about their companies. Few of them found the
automated process of filling the online process difficult and
they could not complete the questionnaire. Another issue
was observed due to the emails returned to the incorrect
email addresses. Moreover, bulk emails were transferred to
the spam or junk folders in which emails were never opened.

In this work, a total of 74 causes were analyzed with the
managerial cause has maximum percentage of 52.703 of the

Table 1a. Modal Frequencies for the Environmental Questions
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total causes, followed by percentage of 14.865, 12.162,
10.811 and 9.495 for environmental, financial, expansion
and technical causes respectively.

The factors that affect the obstacles facing the contractors
sector were analyzed from the perspectives of the contractors
using Spearman’s [9] rank correlation method. The results
for the different sets of questions are presented as tables and
figures, which are explained as follows.

5.1. Environmental Factors

For the environmental questions, Table 1a shows that the
modal frequencies mainly scored 4 (influenced). For q5
(country at war) and ql10 (delay in collecting money from
clients), the modal response was 5 (very strongly influ-
enced).

The environmental questions in Table 1b show that there
were correlations (> 0.5) between q3 and q6, q3 and g8, q6
and g8, and g8 and ql1. In the scatter plot matrix shown in
(Fig. 2), these are represented by an elongated and relatively
narrow ellipse. Questions with few or no correlations are
represented by circles in the scatter plot matrix.

5.2. Financial Factors

For the financial questions, Table 2a shows that the mo-
dal frequencies mainly scored 4 (influenced). For q4 (poor
estimation practice) and q9 (delay in receiving money from
the Ministry of Finance), the modal response was 5 (very
strongly influenced).

The financial questions in Table 2b show that there were
correlations (> 0.5) between q3 and g6, q6 and q7, and q7
and 8. These correlations are also reflected in the scatter
plot shown in (Fig. 3).

5.3. Expansion Factors

For the expansion questions, Table 3a shows that the
modal frequencies mainly scored 4 (influenced). For q2

Question ID Environmental Questions rz/:;:;:e Number Total Percentage
ql National slump in the economy 4 27 71 38.0
q2 Absence of construction industry regulations in Saudi Arabia 4 30 71 423
q3 Owner involvement in construction phase 4 30 71 423
q4 Bad weather 3 36 71 50.7
q5 Country in a war 5 34 71 47.9
q6 Fluctuation of Materials prices 4 37 71 52.1
q7 Easing the recruitment restrictions 4 32 71 45.1
q8 Increase the prices of equipment 4 45 71 63.4
q9 Political decisions 3,4 20 71 28.2
ql0 Delay in collecting money from clients 5 38 71 53.5
qll Site location and its influence on the period and construction cost 4 31 70 443
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Table 1b. Spearman’s [9] Correlation Matrix for the Environmental Questions

VARI1 VAR2 VAR3 VAR4 VARS VARG6 VAR7 VARS8 VARY9 VAR10 VARI11
VARI1 1
VAR2 0.428 1
VAR3 0.321 0.472 1
VAR4 0.23 0.093 0.154 1
VARS 0.42 0.394 0.163 0.346 1
VARG 0.352 0.423 0.531 0.261 0.133 1
VAR7 0.11 0.401 0.344 0.005 0.106 0.396 1
VARS8 0.484 0.388 0.537 0.334 0.284 0.502 0.319 1
VAR9 0.347 0.469 0.231 0.363 0.61 0.182 0314 0.328 1
VARI10 0.212 0.183 0.507 0.212 0.23 0.487 0.191 0.447 0.217 1
VARI11 0.243 0.2 0.277 0.222 0.196 0.266 0.332 0.529 0.353 0473 1
1
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Fig. (2). Scatter plot matrix for the environmental questions.

(opening a regional office), the modal response was 3
(slightly influenced).

The expansion questions in Table 3b show that there
were correlations (> 0.5) between ql and q2, ql and q2, ql
and q4, q3 and g4. These correlations are also reflected in the
scatter plot shown in (Fig. 4).

5.4. Technical Factors

For the technical questions, Table 4a shows that the mo-
dal frequencies mainly scored 4 (influenced). For q5 (techni-

6

cal and managerial rapid actions from the site supervision
consultant team), the modal response was 5 (very strongly
influenced). None of pairs of the technical questions had
correlations > 0.5, which is shown in Table 4b. The scatter
plot for technical factor is shown in (Fig. 5).

5.5. Managerial Factors

For the managerial questions, Table 5a shows that the
modal frequencies mainly scored 4 (influenced). Some ques-
tions had model frequencies of 3 or 5.
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Table2a. Modal Frequencies for the Financial Questions
Question ID Financial Questions Modal response Number Total Percentage
ql Low margin profit due to competition 4 36 71 50.7
q2 Bank loans with high interest rate. 4 34 71 479
q3 Cash flow management 4 30 71 423
q4 Poor estimation practices 5 46 71 64.8
q5 Bill and collecting effectively 4 35 71 493
q6 Controlling equipment cost and usage 4 35 71 493
q7 Evaluate project profit in one fiscal year 3,4 27 71 38.0
q8 Employee benefits and compensations 4 32 71 45.1
q9 Delay in receiving money from the Ministry of finance 5 39 70 55.7
Table 2b. Spearman’s [9] Correlation Matrix for the Financial Questions
VARI1 VAR2 VAR3 VAR4 VAR5 VARG VAR7 VARS VAR9

VARI1 1

VAR2 0.343 1

VAR3 0.252 0.213 1

VAR4 0.264 0.081 0.392 1

VAR5 0.445 0.09 0.216 0.457 1

VARG 0.153 0.028 0.516 0.262 0.168 1

VAR7 0.25 0.183 0.435 0.161 0.359 0.58 1

VARS 0.264 0.067 0.188 0.18 0.31 0.261 0.584 1

VAR9 0.169 0.132 0.369 0.215 0.375 0.153 0.257 0.26 1

ql
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Fig. (3). Scatter plot matrix for the financial questions.
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Table 3a. Modal Frequencies for the Expansion Questions
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Question ID Expansion Questions Modal Number Total Percentage
response
ql Expansion into new graphical locations 4 37 71 52.1
q2 Opening a regional office 3 31 71 43.7
q3 Increased number of projects 4 33 71 46.5
q4 Increased size of projects 4 34 71 479
q5 Change in the type of work 34 28 71 39.4
a6 Lack of managerial de;/:rll(;p;rrlz?;tgr maturity as the com- 4 31 71 437
q7 Change from private to public or vice versa 4 28 70 40.0
Table 3b. Spearman’s [9] Correlation Matrix for the Expansion Questions
VARI1 VAR2 VAR3 VAR4 VAR5 VARG VAR?7
VARI1 1
VAR2 0.535 1
VAR3 0.539 0.572 1
VAR4 0.511 0.454 0.81 1
VAR5 0.439 0.346 0.379 0.443 1
VARG 0.198 0.203 0.143 0.085 0.351 1
VAR7 0.366 0.357 0.105 0.216 0.324 0.299 1
ql
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Fig. (4). Scatter plot matrix for the expansion questions.
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Table 4a. Modal Frequencies for the Technical Questions
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Modal
Question ID Technical Questions oda Number Total Percentage
response
ql Owner end user requirements during construction 4 34 70 48.6
@ Lack or discrepancy of information in drawings, specifications 4 13 70 471
and all tender documents
q3 Unavailability of some material specifications from local and Gulf states 4 27 70 38.6
q4 Soil report recommendations 4 29 70 41.4
a5 Technical and managerial quick actions from site supervision consultant 5 1 70 45.7
team
q6 Quick response from ( contractor ) team 4 39 70 55.7
q7 Building technology machines and tools 4 33 70 47.1
q8 The underground infrastructure conflict with the new project buildings 4 29 68 42.6
Table 4b. Spearman’s [9] Correlation Matrix for the Technical Questions
VARI1 VAR2 VAR3 VAR4 VARS VARG6 VAR7 VARS
VARI1 1
VAR2 0.457 1
VAR3 0.419 0.293 1
VAR4 0.272 0.268 0.191 1
VAR5 0.252 0.213 0.393 0.358 1
VARG6 0.195 0.07 0.267 0.267 0.423 1
VAR7 0.148 0.208 0.172 0.423 0.348 0.488 1
VARS 0.096 0.291 0.377 0.463 0.282 0.249 0.409 1
ql
i
e
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Fig. (5). Scatter plot matrix for the technical questions.
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Table Sa. Modal Frequencies for the Managerial Questions
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Question ID Managerial Questions Modal response Number Total Percentage
ql Awarding contracts by client to the lowest bidder 4 30 71 423
q2 Delay in awarding process to the contractors 5 27 71 38.0
3 Enhancing the cfzﬁt;:;c: tch(;n«(};tllgllsc ’t’oslt):n?;l: challenging or 4 25 71 359
q4 Lack of experience in the line of work 5 31 71 43.7
q5 Use of project management techniques 4 33 71 46.5
q6 Lack of experience in contract management 5 30 71 423
q7 Difficulty in hiring qualified engineers 5 31 71 43.7
q8 Engineering staff professional practice performance 4 35 71 493
q9 Decision makers from the owner side. 5 34 71 479
ql0 Periodical and on call meetings to solve problems 4 35 71 493
qll Replace key personnel 4 37 71 52.1
ql2 Assigning project leader in the site 4,5 30 71 423
ql3 Bad decisions in regulating company policy 4 30 71 423
ql4 Company organization 4 32 71 45.1
qls Job description and departments organization 4 39 71 54.9
qlé Unrealistic contractual time duration 5 42 71 59.2
ql7 Scheduling , cash flow and progress monitoring 4 34 71 479
ql8 Non-coordination between different specialty 4 36 71 50.7
ql9 Labor productivity and improvement 4 41 71 57.7
q20 Supervisor management contractual duties 4 35 71 493
q21 Subcontractors qualifying approvals 4 34 71 479
q22 Procurement practices 5 34 71 479
q23 Negotiations period between main contractor and subcontractors 4 33 71 46.5
q24 Contractor head office granting for site resources 4 29 71 40.8
q25 Long lead imported items 4 30 71 423
q26 Governmental and legal authorities licenses 4 33 71 46.5
q27 The absence of legality organization to protect the contractor rights 4 28 71 394
q28 Claims 4 33 71 46.5
q29 Change orders 4 31 71 43.7
q30 Profit margin 4 35 71 493
q31 Internal company problems 4 29 71 40.8
q32 Recruiting from one country 3 28 71 39.4
q33 Recruiting multi-nationality 3 30 71 423
q34 Owner absent from the company 3 26 71 36.6
q35 Using computer applications 4 41 71 57.7
q36 Access to the internet 4 31 71 43.7
q37 Frauds 5 23 71 324
q38 Neglect 5 29 70 41.4
q39 Accidents and hazards 5 23 69 333
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Table Sb. Spearman’s [9] Correlation Matrix for the Managerial Questions
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VARI _ VARZ | VARSI | VAR4 | VARS | VARG | VART | VARS | VARD TJ_:.._ VARIL| VARIZ| VARIDI [ VAR | VARLS | VARIS  VARIT | VARIE | VARIY (VAR VARZ]| VARII| VARZ | VAR | VARZS | VARG [ VARIZT | VARZS | VAR | VARSI VARS] VARSI [ VARES [ VARIS | VARG | VAR | VARIT (VAR | VARID
VAR | 1
VARZ | 02n 1
VAR3 | -0013 | 031 1
VAR4 | 0212 02% 1
VARS | 0135 [ 0271 | 03& 1
VARG | 0139 | 0368  039% | 0.684 | 0761 1
VART | 0228 | 0401 | 025 | 0402 | 0363 | 0454 1
VARS | 0228 | 0222 | 027 | 038 [ 0%8a | 039 | 0807 1
VARS | 0379 | 0403 | 023 | 0329 | 0255 | 0291 | Q556 | Q462 1
VARIO| 0123 | 032 | 0351 | 0313 [ 0515 | 0385 | Q518 | Q384 | 0500 1
VARID | 0428 | 035 | 025 | 0482 [ 035 [ 0405 | 048] | 049 | 0455 | 04a2 1
VARIZ| 048 | 03 026 033 | 0344 | 0293 | 0504 | 0472 0551 | 0494 | 0521 1
VARIZ | 0085 | Q175 | 028 | 0548 [ 0569 | 0568 | 0451 | 0468 | 0323 | 0287 | 0863 | 0415 1
VARLS | 0095 | 0RT | 0251 | 0086 | Q458 | 0359 | 0406 | 082 | 04 | 0416 [ 0262 | 0439 | 0588 1
VARIS | 0072 | 0002 | 0068 | 0379 [ Q385 [ 035 | 0399 | 045 | 0408 | 0463 | 039 [ 0584 | 0478 | 0523 1
VARIG| 0437 | 0329 | 0406 | 0375 | 0397 | 0416 | 0333 | 037% | 0558 | 0414 | 0366 | 0352 035 ( 0287 | 0257 1
VARI? 0246 | 0407 | 0572 | OS07 | 0429 049 0268 | 0495 | 0441 047 1
VARIZ 0135 0484 | 0407 | 0385 [ 0336 | 0382 [ 0342 | 0346 | 0464 | 0364 666 1
VARI9| 03 | 0216 | 0282 | 0278 | 0257 | Q183 | 0239 | 0352 | Q473 | 0309 | 0441 0126 | 0292 | 0343 | 0847 | 042 | 0483 1
VARX | 030 | 0406 | 0090 | 0219 [ 0273 | 0225 | 032 | 037 | 0755 | 0413 | 0385 0265 | 0481 | 0305 | 0%7 [ 086 | 02 | 0516 1
VARZ1 | 021 [EC 0206 | 0281 | 0286 | 0457 | 04 | 0497 a1 019 [ 0367 | 0089 | 058 | 0407 [ 0389 | 045 | 048 1
VARZ2 | 0266 14 0219 [ 0258 [ 038 | 0BT | 02 a3z 0248 [ 0322 [ 092 | 0% [ 0409 &4 i
VARZY | 0052 | 0272 | 03% | 0378 [ 0280 | 0% | 0322 | 0253 | 0327 |03 | 0273 [ 0208 | 0355 | 034 | 0457 | 027 | 0374 0387 [ 040 1
VAR2E | 00142 | 036 | 0435 0487 | 0585 0509 | 0484 | 0366 | 0354 | 0467 | 0433 | 0503 | 048 55 | 0413 | 0442 | 0577 1
VARZS | 033 | 0303 | 013 0241 | 0403 0422 021 [ 0308 | .82 | 028 [ 0L 0331 | 0488 | 0489
VARG | 0252 | 0395 [ 0077 | 04686 | 014 s} 082 | 0242 041 Q16 | 0285 [ 0219 | 0152 | 0195 [ 0281 Q208 | 027 | 0313 017 1
WARZY | 0093 | 0339 | 0428 | 031 [ Q047 | 0202 | 0408 | 0384 | 0451 | 045 | 0326 [ 0341 | 0014 | Q172 | Q34 | 036 | 034 [ 029 (0399 | OF | 0274 | 0345 [ 0314 | 0564 [ Q317 | 0486 1
VAR2S | 0137 | Q055 an 029 | 0163 [ 0158 | Q185 | 0252 | 0383 a3 | 0359 135 QI8 [ QN4 | 0372 0284 | 0252 (0385 | 0296 | QIO7 | 0333 | 0306 | 0497 | 036 0248 | 0539 1
VAR | 0213 Q15 | 043 [ 0315 | 0359 | 0388 032 [ 0356 | 057 | 04X 032 0319 | O3NS | 0M9 QX7 | 0319 | 047 04 038] | 0457 | 02349 | 0457 | OM6 | 0226 | 0491
VARY) | 0284 0124 | 0023 [ 003 | 0D 029 | 0268 | 0452 | 02% a3 012 Q2775 | 0496 0376 | 0544 | 0383 [ 0550 | 0608 [ 0309 | 0482 [ 048 023 | 0438 1
VAR | 003 | 0004 [ 0143 044 | 0368 | 045 Q172 [ 0221 | 0231 (015 | 0208 0063 | 0458 | 0317 [ 0510 | Q197 | 0426 | 045 (0252 | 0119 | 0191 | 0358 | 055 | 0312 | 035 | 0274 | 0241 [ 0345 | 0206 | 0318 1
VARRZ | 0232 | 02 [ 0154 0254 | 0255 | 036 | 0200 | 035 (0392 | 0324 | 0374 | 0439 | 0254 | 0395 | 0428 | 0239 | 027 [ 0157 | 0228 | 0241 | 0443 | 0158 | 035 | 042 | 0297 | 0232 | 0272 | 0348 0% 1
VAR | 0004 | Q06 axn Q163 [ 00168 | 0251 [ 0085 (0042 | 0019 | 00&d | 0047 [ 0200 | 002 | 0272 | 0063 | 0006 | 0207 | 0049 | 0404 | 0325 | OORS | 0256 | 0204 | 004 [ 006 | 0026 | 029 | 0327 ax i
VAR | 0014 | 0281 | 0247 | 0405 | 0335 | 0496 | 0392 | 0306 | 0279 | 025 | 0372 [ 0077 | 0434 | 0312 | 0184 | 0108 | 028 | 02 (0087 [ 0142 | 0225 | QI3 [ 0438 | 0309 [ Q18 | 027 | 0349 | 0215 | 029 [ Q15 | 0388 | 03 a2 1
VARIS | 0182 | 0269 | 0087 | 0289 | 0437 | 01 | 0318 | 0458 | 0338 | 0295 | O28) | 0343 | 0297 | 0372 | Od6d | 0042 | 0473 | 0326 [ 0268 | 0202 | 0369 | 0365 [ 0361 | 0356 [ 02 Q263 | G106 | Q171 | Q035 [ Q309 | 0379 (O] | 0267 | QIR 1
VARG | 0208 | 0013 | 005 | 0055 [ 007 [ 005 | 0198 | a24 | 4217 | 00 927 | 0065 [ 0146 | 0466 | O0M [ 029 | 0315 | 018 | 008 L0298 [ 0205 | 0184 [ 01 [ 0152 ) 086 | 023 | 0042 | 0284 | 0368 [ OX2 | Q0B1 | 0041 1
WARIT | 0137 | Q168 | 0072 | 0373 | 027 04 0:E [ 02 Q318 | 0492 | 0435 [ 0251 [ 028 | 0314 | 0398 | 0179 | 0404 | 043 (0227 [ 017 | 0015 | 004 [ 0248 | 0306 | 0227 [ Q177 | 0249 | Q411 | 026 | Q0% | 0307 | Q119 (0009 | 0316 | 0225 | Q174 1
VAR | 0291 | 02792 | Q131 | 0407 | 0352 | 0437 | 0556 | 0358 | 0574 | 0499 | 0347 [ 0417 | 0378 | 0454 | 03 0394 | 0482 | 050 | 0312 [ 046 | 0347 | 035 | 0293 | 049 | 0347 [ 026 | 0282 | 028 | 0348 | 0292 | 0241 | 026 [ QN9 | 040 | 0315 | Q154 [ Q665 1
VAR | 0118 43 0367 (0388 [ 032 | 029 [ 0232 | 0427 | 030% | 0052 [ 0239 | 0287 | Q195 | 025 | 0259 | 034 | 0128 018 | 0179 | 0222 | 0292 | 0228 | 0346 Gms | 0326 0325 | 032 0363 a2 1




180 The Open Construction and Building Technology Journal, 2013, Volume 7 Mansour N. Jadid

a 2 a2 & a & a a a a a 2 a a & 2 2 3 a

B 8 8§ K ® ¥ ®B kB B Y4 b o ¥ K W ¥ B N M

Y . ',@‘ 21 [ A, s (g [ ), I
. :

EERNPCY FENY PN FENY FRR I e s
=3 E1 52 = SRS A

Tdilees ]
Hddsgesaiay ¢

P e e e
BEBRazEzzaa

e o il ey e k-

¥ D D D ey ED e e e o

7
. =
© &

5y o ey ey [ ey ey e e .

el bl eell =l
>l

@®s  an

8 & & & 8 & & & a &
i B B

=
z
=
=
s
=
=
=

il

S EISs 0 6 e lax

(e |6 e |2 ey

e e
B e G S ds (ED S 6D 5

[T om0 e k= jon e

- e e

& Es | -
@' N =b

sl

Ao sy oy o

=S

ey [ (e o e [

Fig. (6). Scatter plot matrix for the managerial questions.
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The correlation matrix among the variables was very
large and is shown in Table 5b. The correlation matrix
shows that most of the correlations were <0.5. About 50 of
the correlations were between 0.5 and <0.6; six correlations
were between 0.6 and <0.7, i.e., q3 and q6, g8 and ql7, ql5
and ql17, q17 and q18, q22 and q30, and q37 and q38; the
three highest correlations were between 0.7 and <0.8, i.e., q5
and g6, q9 and q20, and q10 and q24.

These correlations are also reflected in the scatter plot
shown in (Fig. 6).

6. CONCLUSION AND RECOMMENDATIONS

The objective of this study was to identify the obstacles
faced by the contractors sector in Saudi Arabia, where the
data were analyzed using Spearman’s [9] rank correlation
method. The data represented the views of contractors as 71
responded to 74 questions by filling a simple digital interac-
tive questionnaire to collect data from them. The study
showed that the Likert-based sampling method described
[11] was suitable for measuring the opinions of contractors
and identified important factors facing them. It should be
noted that these data were collected from the contractors
themselves, without any input from clients or consultants.
The results obtained using different sets of questions are
presented as tables and figures, which were analyzed using
Spearman’s [9] rank correlation method.

It is recommended that further investigations should ad-
dress the factors that underlie the obstacles faced by the con-
tractors sector, including analyzing the views of design-
ers/consultants and subcontractors/manufacturers.
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