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 Risk Assessment consideration has become a major topic in modern organization 

plans. It is obviously known that construction industry is not left out as it is faced 

with various challenges of risk. Oman is one of the Arabian Gulf countries that have 

huge offers from both private and public sectors of billions of dollars invested in the 

construction industry, infrastructural services, tourism and real estate. According to 

preliminary interviews with Oman‟s construction firms, it appears clearly that risk 

assessment is not applied or not properly applied  at most of construction firms. 

Lack of knowledge and awareness of risk management or assessment procedures in 

the construction industry in Oman caused an additional cost and time delay in most 

of construction projects. This paper  aimed at  identifying and evaluating the critical 

groups of risk factors in construction industry in Oman in order to avoid/reduce the 

continuous loss of financial and time resources in the private and public 

establishments in Oman. A field survey of semi structured questionnaire with face-

to-face interviews was carried out in the Oman construction industry including 

public, contractors and consultants. The approach of the study relies on data 

collected from primary and secondary sources. The methods used to this approach 

are combination of quantitative and qualitative methods to analyse the data 

collected to develop a construction risk assessment model. The output of this 

research is considered more practical than theoretical and has a good and beneficial 

contribution to save time and money for both public and private sectors in Oman 

due to expected awareness and improvements in the risk assessment procedures.  
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INTRODUCTION 

 

 An investigation and evaluation of Risk factors in construction projects in Oman was carried out by 

considering the impacts of risks on the performance of cost, time, quality, environment and safety of the 

construction industry. The research covers the study of the various risks that are involved in different types of 

contracts in Oman construction projects and their performance effects on quality, cost, time and the techniques 

for the assessment and evaluation of risks and their impact on the industry.  

 Baloi and Price (2001) stated that, the construction industry is definitely influenced by  constant interaction 

with the atmosphere that operates within. Baloi and Price (2003) pointed out that since the objectives of 

construction projects are usually indicated as targets established for function of cost, time, and quality, they are 

considered as the most important and critical risks in construction that can cause failure in achieving the main 

target.  According to preliminary interviews with Oman‟s construction Industry, it appears that risk assessment 

is not properly or not applied at all in most of the construction industries. Inadequate knowledge and lack of 

awareness of risk management/assessment procedures in the construction industry in Oman caused additional 

cost and time delay in most of construction projects.  

 The construction industry in Oman consists of three main categories, this are clients, contractors, and 

consultants. The construction industry has its uniqueness due to the culture, nature, resources, experience and 

degree of cooperation to all parties involved in the project. The most common risk assessment techniques from 

the current studies and experiences available are identified and evaluated. After the field study by questionnaire 

and interviews with the expert in the industry, it is ascertained that the need for identifying and evaluating the 

critical groups of risk factors to meet the requirements of the construction industry in Oman. 
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Oman Construction Industry Projects: 

 The construction industry is the second largest industry after oil and gas in the Sultanate of Oman. With 

advancement in technology as well as an increase in size and complexities in the nature of projects. The global 

market is an increasing factor for building construction industry businesses and the growth of foreign private 

investment and demands for capital facilities requires owners to assess a diverse set of political, geographic, 

economic, environmental, regulatory/contractual, safety and cultural risk factors when foreseeing international 

capital projects. Bridges, et al. (2005) Described that Capital Construction Projects can be successful when a 

comprehensive risk assessment is completed and risk management and mitigation plans are established.  Quality 

is integrated into the process throughout the project lifecycle, thus allowing the reduction of risk associated with 

cost overruns. 

 Oman‟s infrastructure sector has seen a noticeable high level of activity in 2008 and upwards till date and 

expected to maintain this  level in the  next 10 years due to the high demands for infrastructure services and 

buildings. The construction sector has seen activity across the subsectors with a drive towards tourism and 

industrial production. Economic Update Oman (2012) discussed that despite the pressure to keep development 

projects on track, and facing the risk of rising costs, Oman‟s construction industry is well placed to enjoy a 

period of sustained, though possible hectic growth in the coming years. 

 Klemetti (2006) pointed out that, earlier studies concerning risk management in construction projects have 

found that risk management in the construction industry relies heavily on the type of contracts, and contract 

clauses are estimated to raise project costs by 8-20% of the project cost. Enshassi (2003) discussed the 

construction industry and pointed out it is currently recognized as a major economic force and one of the most 

hazardous industries. Rahman and Kumaraswamy (2001) recommended that construction projects should not be 

as football matches where teams score points to defeat the „opponents‟ and referees are needed to „police‟ the 

process, instead they should work in harmony with each other for the benefit of all parties involved in the 

project. 

 According to Oman Building Construction Industry Report (2011) the building construction industry in 

Oman has witnessed unprecedented growth in recent years with the construction contract awards likely to grow 

from an estimated US$ 1,213 million in 2011 to US$ 3,034 million in 2013. Business Monitor International – 

BMI  (2012) a leading research company in the Middle East revealed that the Oman construction industry is 

expected to hit OMR1.57 billion (US$4.0 billion) by 2013 with 2.7 % annual increase, and is likely to remain 

high during the next few years. 

 Mulholland and Christian (1999) confirmed that there was a lack of an accepted method of risk assessment 

and management among professionals in the construction industry compared to some other professions, they 

added that one of the more serious problems with traditional scheduling processes is that they do not evaluate 

explicitly the uncertain and risk nature of internal and external environment of a project. 

 This research commenced by reviewing the relevant literature in the field of construction industry and risk 

factors, risk management, risk assessment and risk assessment Models. This was followed by preliminary 

exploratory interviews with five senior engineers in construction management followed by interview and 

discussions were focused on the awareness and importance of risk management, application procedures of risk 

assessment and risk factors involved in construction industry projects of the Sultanate of Oman. The outcome of 

the exploratory interviews has contributed significantly in preparing the aim and objectives for this  study.  

 

Questionnaire Design: 

 The study uses a questionnaire to evaluate the risk perception in the construction industry in the Sultanate 

of Oman. The questionnaire contains 42 key risk factors associated with construction projects. These risk factors 

are gathered from three primary sources, literature review, open interviews with expert in construction industries 

and open pilot study questionnaire. The outcome of the literature review, exploratory interviews was 33 risk 

factors and pilot questionnaire has contributed significantly by adding 9 risk factors in preparing the final draft 

of the distributed questionnaire. The respondent samples are taken according to Kish‟s equation (1965) for 

sampling adequacy. 
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Fig. 1: Kish‟s equation for sampling adequacy. 

Where   n = sample size from an infinite population = 
2

2

V

S  

n = sample size from a finite population 

N = total population 

V = standard error of sampling population = 
051.0

96.1

1.0


t

r  

Since r = 0.1 and t = 1.961 at the 95% confidence level 

S2 = variance of the population elements = P (1-P) = 0.5(1-0.5) = (0.5)2 

 

Questions responses: 

 From the government sectors 43 participants were involved mostly directors  and senior engineers, from the 

contractors site, 49 participants are involved mostly engineers and project managers with site experience in both 

domestic and international companies and from  the consultants, 38 participants were involved mostly architects 

and contract administrators. The total sample of questionnaires distributed is 210, and only 130 were duly 

answered  by the participants. The percentage of returned questionnaires is  approximately 62%  as shown in 

Table 1. The categories consisting of position in organisation, experience in projects, organisation classification 

and qualification.   

 
Table 1: Survey Respondents Personal Profiles. 

Category Respondent Category Respondent 

Position in Organization Frequency % Construction Projects   Experience (yrs.) Frequency % 

Engineers 

Head of departments 

Directors/Senior Engineers 

Executive Directors/Owners 

Others 

67 

28 

20 

7 

8 

51.5 

21.5 

15.4 

5.4 

6.2 

0 --  5      years 

6 – 10     years 

11 – 15     years 

16and above          years 

26 

27 

36 

41 

 

20.0 

20.8 

27.7 

31.5 

 

Total 130 100.0 Total 130 100.0 

Classification of Organization Frequency % Qualifications Frequency % 

International 

Excellent Grade 

The First Grade 

Government 

8 

61 

18 

43 

6.2 

46.9 

13.8 

33.1 

Diploma Holder 

Bachelor Degree 

Master Degree 

Doctorate Degree 

8 

91 

29 

2 

6.2 

70.0 

22.3 

1.5 

Total 130 100.0 Total 130 100.0 

 

Factors grouping: 

 Edwards (1995) distribute the various types of risks into seven groups as follows: Physical/material, 

Consequential, Social, Legal liabilities, Political, Financial and Technical. Similarly Baloi and Price (2001) 

distribute risk factors into seven groups as: Estimator Related, Design Related, Competition Related, Fraudulent 

Practices Related, Construction Related, Economic Related and Political Related. In this paper, the construction 

risk factors were divided into six groups according to the questionnaire field survey on construction industry in 

Oman and they are: Financial and Economic, Contractual and Legislation, Nature and Environment, Resources 

and Experience, Design and Experience and Culture & Communication.  

 Zavadskas, et al. (2010) divided risk factors in construction projects for assessment into three groups, 

external risk assessment, project risk assessment and internal risks  assessment. The external risks assessment  

deal with political, economic, social, and weather,  project risk assessment   deals with the risks of time, cost, 

quality, technological and construction, while the internal risk assessment deals with resource, project member, 

site,  documents and information. 

 

Discussion: 

 The responses of critical risk factors identified are analysed  using the factor analysis process in order to 

identify the correlated components or groups and their factors or variables to enhance the proposed model with 

the correlated identified groups.  Abu Bakar et al. (2012) concluded the risk review meetings and checklist 

query approach as the most commonly used methods in identifying risks in the Oman construction industry. 

This is in agreement  with the information received from primary interviews  especially with international and 

the major industries working in Oman.  

 

Risk Factor Analysis: 

 Factor analysis is used to explore the correlation relationships between the variables of various risks scores 

from questionnaire responses and to determine the components that might exist among the critical factors. The 

feedback responses data of the 42 factors were analysed using  SPSS  factor analysis, rotated factor matrix and 

principal component.  
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 Ghosh and Jintanapakanont (2004) observed that the factor analysis is a suitable approach in identifying 

critical risk factors via examining the correlation between the variables and can arrange risk variables into 

specific groups which will help in understanding the potential risk factor structure. In this research, 42 identified 

risk factors were subjected to factor analysis using principal components analysis and varimax rotation. The 

purpose of using factor analysis rotation is to simplify and clarify the data structure of factors or components. 

 

The KMO and Bartlett's Test: 

 Factor analysis was used on all the 42 risk factors variables to confirm suitability for performance, Kaiser 

Meyer Olkin (KMO) measure of sampling accuracy and the Bartlett„s test of Sphericity were carried out to 

confirm the suitability of the data for factor analysis. According to Field (2005) the KMO index varies between 

0 and 1, for an acceptable factor analysis a minimum value of 0.5 should be obtained. Values between 0.5 and 

0.7 are considered mediocre, values between 0.7 and 0.8 are considered good, higher values are excellent. 

Tabachnick and Fidell (1996) pointed out for a good factor analysis a minimum value of 0.6 should be obtained 

in addition the Sphericity Bartlett„s test should be significant if p <0.05 in order for the factor analysis to be 

considered appropriate. In this study, the KMO value is 0.76 and the Sphericity Bartlett„s test is significant 

p=0.00, this shows that  factor analysis is  appropriate as shown in table 2. 

 
Table 2: KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .76 

Bartlett's Test of Sphericity Approx. Chi-Square 2.411E3 

df 86 

Sig. .00 

 

The Reliability Test: 

 Cronbach‟s alpha reliability coefficients test was used and Cronbach‟s reliability alpha value must exceed 

0.70 to conclude that the measurement scale is reliable. The alpha values in this study for the 42 factors were 

calculated to be 0.904 and 0.902 respectively, as shown in table 3. This result shows a high degree of internal 

consistency and correlations among factors confirming the reliability and validation of the questionnaire for 

factor analysis.  

 
Table 3: Reliability Statistics. 

Cronbach's Alpha Cronbach's Alpha Based on Standardized Items N of Items 

.904 .902 42 

 

The rating scale: 

 The responses of questionnaire were analyzed using 5-points likert scale, from very high  rating 5 to very 

low  rating 1. The rating scale considered is in accordance with Abdul Majid and McCaffer (1997) as shown in 

table 4. The questionnaire respondent‟s feedback average of means shown in table 5 is used with indication of 

different risk levels and their significance effect on the project, only three ratings was considered in Oman 

construction industry  high risks, moderate risks and low risks with rating means from 3.64 - 3.32excluding  

high risks and low risks.  

 
Table 4: Description of the rating scale and average of means of risk levels. 

Numbers Level of Risk Average of Means (AM) Rating Scale 

1 Very High Risk 4.5 ≤ AM < 5.0 Very Significant 

2 High Risk 3.5 ≤ AM < 4.5 Less Significant 

3 Moderate Risk 2.5 ≤ AM < 3.5 Moderately Significant 

4 Low Risk 1.5 ≤ AM < 2.5 Less Significant 

5 Very Low Risk 1.0 ≤ AM < 1.5 insignificant 

 

Ranking of risk factors variables: 

 Chen and Chen (2007), Yang et al.(2009), Wang and Yuan (2011), Lu and Yan (2013) adopted the mean 

and standard deviation of each factor by using SPSS to identify the important factors affecting contractors risk 

attitudes.  The questionnaire responses feedback was analysed  using SPSS  showing the means and standard 

deviation of the construction industry to determine the level of importance of each factor. Table 5 shows the 

ranking of risk factors variables in Oman construction industry. 

 

Scree Plot of Eigenvalues: 

 The Scree Plot displays the eigenvalues for all factors in a plot, in a way to determine how many factors 

should be considered to be analyzed from the first eigenvalue to the last of eigenvalue. The plot displays a steep 

slope between factors with large scores and the remaining factors with approximately smooth slope showing 
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almost flat line. The arrow in figure 2 indicate the steep slope point which separate the critical factors 

component from the rest of other components with smaller  total variance amounts. Field (2005) and Kaiser 

(1960) recommend factors with eigenvalue greater than 1. 

 
Table 5: Ranking of Risk Factors - Oman construction industry. 

No. Construction Key Risk Factors Mean Std. 

Deviation 

No. Construction Key Risk Factors Mean Std. 

Deviation 

1 Project Financing 3.64 .965 22 Tech.& Equipment Obsolete 2.67 .857 

2 Payment Delay to Contractor 3.56 .797 23 Manpower Satisfaction 2.62 1.015 

3 Late Approval (Award Letter, Design) 3.52 .942 24 Scope Description (Clarity) 2.60 1.185 

4 Quality Achievement Failure 3.48 .974 25 Legislation & Regulation 2.59 .954 

5 Estimation Accuracy 3.46 .958 26 Tendering Competition to Contractor 2.57 1.092 

6 Market Fluctuation and Inflation 3.20 .991 27 Commissioning & Operating 2.56 1.276 

7 Natural Disasters 3.11 1.228 28 Contractor Support to Project 2.56 .768 

8 Fraud & Abuse 3.09 1.103 29 Tech.& Equipment Use 2.55 .933 

9 Construction Changes (Variation Order) 3.04 1.164 30 Public Security and Safety 2.53 .966 

10 Consultant Ability& Experience 3.03 1.194 31 Health, Safety and Environment (HSE) 2.52 1.028 

11 Contractor/Subcontractor Capability 3.02 1.155 32 Clients Culture 2.48 1.209 

12 Design Complexity 3.01 1.315 33 Owner Knowledge & Experience 2.48 .974 

13 Design & Build Contract 2.99 1.261 34 Contractor & Consultant Cooperation 2.45 1.195 

14 Lump Sum Contract 2.98 1.127 35 Lump Sum with Bill of Quantity 2.44 .965 

15 Packaging Contract 2.92 1.125 36 Trust Contractor & Clients 2.42 1.173 

16 Staffing Levels 2.88 1.034 37 Tendering Competition to Client 2.41 1.112 

17 Meeting Time Target 2.80 1.123 38 Construction Industry Culture 2.40 .920 

18 Clients Satisfaction 2.77 1.060 39 Ethical Dealings 2.39 1.038 

19 Workplace Restrictions 2.76 1.033 40 Contractors & Consultants Communications 2.38 1.066 

20 Procurement & Materials Delivery 2.76 .896 41 Value Engineering 2.35 1.003 

21 Climate and Weather Condition 2.68 .863 42 Contractor & Owner Cooperation 2.32 1.149 

Valid N 130 

 

 
Fig. 2: Scree Plot - Total variance associated with each factor. 

 

Total Variance Explained: 

 The process of Total Variance shows the initial eigenvalues,  using the Scree Plot of Eigenvalues,  it was 

found that 13 components with eigenvalue more than 1 with total cumulative value of (69.5) % variability ,while 

the other 29 components together accounted for the remaining (30.5) % as shown in table 6. 
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Table 6: Total Variance Explained. 
Component Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings 

Total % of Variance Cumulative % Total % of Variance Cumulative % Total % of Variance Cumulative % 

1 9.533 22.697 22.697 9.533 22.697 22.697 4.751 11.313 11.313 

2 2.842 6.767 29.464 2.842 6.767 29.464 3.401 8.098 19.411 

3 2.215 5.273 34.736 2.215 5.273 34.736 3.235 7.702 27.113 

4 2.044 4.866 39.603 2.044 4.866 39.603 2.311 5.502 32.614 

5 1.830 4.358 43.961 1.830 4.358 43.961 2.155 5.132 37.746 

6 1.699 4.046 48.007 1.699 4.046 48.007 1.870 4.454 42.200 

7 1.511 3.599 51.605 1.511 3.599 51.605 1.791 4.265 46.465 

8 1.459 3.473 55.078 1.459 3.473 55.078 1.750 4.167 50.632 

9 1.372 3.267 58.345 1.372 3.267 58.345 1.643 3.912 54.544 

10 1.269 3.021 61.367 1.269 3.021 61.367 1.630 3.881 58.425 

11 1.193 2.842 64.209 1.193 2.842 64.209 1.608 3.829 62.254 

12 1.144 2.724 66.933 1.144 2.724 66.933 1.566 3.728 65.982 

13 1.097 2.612 69.544 1.097 2.612 69.544 1.496 3.562 69.544 

  

Extraction Method:  

Principal Component Analysis: 

 (Wuensch, 2012 and SPSS Inc., 1998) pointed out that, the variables with weak correlation in the corrected 

total scores and considered is a good measure of that item‟s contribution to the entire test‟s assessment 

performance. Cohen (1988) explained that, if correlation r is less than ± 0.20 is to be considered weak or not 

considered as indicated in table 7. In  table 8 the item-total statistic noted 6 variables are not well correlated with 

the corrected total scores less than (0.20) and dropping them from the scale would give better results in 

correlations between factors.  The variables with corrected total scores correlation ˂ (0.20) are, Natural 

Disasters, Climate and Weather Condition, Tech. & Equipment Use, Tech.& Equipment Obsolete, Fraud & 

Abuse and Quality Achievement Failure.  

 The initial eigenvalues is having the same values in the extraction sums of squared loadings with a value of 

26.2 % variability for the first factor and 3.1 for the last factor no 10 with eigenvalue > 1 resulting of total 

cumulative of 66.2% to the 10 factors  out of 36 factors. Similarly the rotated sums of squared loadings is giving 

12.8 % variability for the first factor and 4.3 for factor no 10 with eigenvalue > 1 resulting of total cumulative 

value of 66.2% variability to the first 10 factors only out of 36 factors as shown in table 8. While the other 26 

components together accounted for the remaining 33.8 % variability. 

 

Extraction Method: Principal Component Analysis:  

 The alpha values for 10 factors are 0.79 and 0.82 respectively. This result shows a satisfactory degree of 

internal consistency and correlations among factors confirming the reliability and validation of the factor 

analysis.  

 

Principal Components Analysis (PCA): 

 The principal components analysis is used to derive a small number of variables in order to bring more 

information about them. Emsley et al. (2003) and Chan et al. (2011) used principal components analysis and 

Equamax rotation method with Kaiser Normalization to capture the grouped factors.  

 

Interpretation of Rotated component matrix and Finding: 

  PCA statistical technique was employed to explore the groupings that might exist among the critical 

factors. In this study the rotated PCA produced ten groups or components of critical factors from (36) risk 

factors fed into the process. The ten components are named according to their critical factors to the following;, 

Communication Collaboration, Execution & Ability, Contracts Type, Finance & Economic, Tender 

Competition, Environment & laws, Culture, Design, Operation & Value, and finally Delay & Changes. 

 
Table 7: Strength of Direction of Relationship .   

r ranges in value from -1.0 to +1.0 

  -1.0    0.0    +1.0 

None or weak Less than.20 less than - .20 

Low 0.20 to 0.30 -0.20 to -0.30 

Moderate 0.30 to 0.79 -0.30 to -0.79 

Strong  0.80 to 1.00 -0.80 to -1.00 

 Focus on direction of relationship. 

 Do not think that negative relationship do esn ‟ t  mean no relationship (general error). 

 

http://core.ecu.edu/psyc/wuenschk/wuensch.html
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Table 8: Item-Total Statistics. 

Variables Scale Mean if 

Item Deleted 

Scale Variance 

if Item Deleted 

Corrected Item-

Total Correlation 

Squared 

Multiple 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

Design Complexity 113.99 379.713 .360 .442 .902 

Scope Description (Clarity) 114.40 379.684 .407 .440 .901 

Construction Changes (Variation Order) 113.96 383.510 .330 .479 .903 

Value Engineering 114.65 380.851 .461 .537 .901 

Natural Disasters 113.89 400.950 -.052 .550 .908 

Workplace Restrictions 114.24 388.245 .307 .517 .903 

Health, Safety and Environment (HSE) 114.48 384.748 .349 .445 .902 

Climate and Weather Condition 114.32 395.520 .106 .297 .905 

Tech.& Equipment Use 114.45 391.754 .197 .378 .904 

Tech.& Equipment Obsolete 114.33 394.874 .126 .509 .904 

Commissioning & Operating 114.44 389.395 .327 .464 .902 

Procurement & Materials Delivery 114.24 379.625 .477 .534 .900 

Clients Culture 114.52 385.817 .343 .504 .902 

Construction Industry Culture 114.60 381.606 .485 .649 .901 

Ethical Dealings 114.61 379.465 .478 .669 .900 

Owner Knowledge & Experience 114.52 373.352 .537 .551 .899 

Trust Contractor & Clients 114.58 374.570 .527 .708 .900 

Contractor & Owner Cooperation 114.68 373.709 .559 .735 .899 

Contractor & Consultant Cooperation 114.55 369.878 .622 .769 .898 

Contractors & Consultants Communications 114.62 376.299 .543 .664 .900 

Fraud & Abuse 113.91 391.480 .165 .474 .905 

Tendering Competition to Contractor 114.43 379.860 .443 .637 .901 

Tendering Competition to Client 114.59 382.259 .377 .487 .902 

Late Approval (Award Letter, Design, Materials) 113.48 389.477 .256 .521 .903 

Project Financing 113.36 388.899 .264 .635 .903 

Payment Delay to Contractor 113.44 386.295 .414 .640 .901 

Estimation Accuracy 113.54 382.700 .434 .553 .901 

Market Fluctuation and Inflation 113.80 382.115 .433 .496 .901 

Meeting Time Target 114.20 377.681 .480 .497 .900 

Quality Achievement Failure 113.52 393.988 .128 .483 .905 

Lump Sum Contract 114.02 378.077 .469 .638 .901 

Lump Sum with Bill of Quantity 114.56 378.310 .550 .713 .900 

Design & Build Contract 114.01 374.752 .483 .628 .900 

Packaging Contract 114.08 376.630 .504 .606 .900 

Staffing Levels 114.12 379.551 .478 .529 .900 

Clients Satisfaction 114.23 375.032 .578 .681 .899 

Manpower Satisfaction 114.38 374.440 .622 .756 .899 

Contractor Support to Project 114.44 372.775 .517 .633 .900 

Contractor/Subcontractor Capability 113.98 371.318 .612 .715 .898 

Consultant Ability& Experience 113.97 377.565 .450 .662 .901 

Legislation & Regulation 114.41 379.639 .520 .496 .900 

Public Security and Safety 114.47 386.437 .330 .552 .902 

 

Communication Collaboration:  

 The Communication collaboration component shows the cooperation factors between the participants in the 

project with higher loadings and considered more important to give attention to for the success of the project. 

There are 7 variables in this area with an extracted variance of 26.3 %, and a rotated variance of 12.8 %. The 

average mean of this group is 2.5 which is ranked 8th according to means and considered low comparing to 

other groups.  
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Execution & Ability:  

 This component is related to the executer‟s ability and manpower experience & satisfaction. The 

component is having an extracted variance of 6.5 %, and a rotated variance of 8.8 %. The average mean of this 

group is 2.8 which is ranked 5th and considered moderate comparing to others.  
 

Table 9: Total Variance Explained 

Component Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings 

Total % of 

Variance 

Cumulative % Total % of 

Variance 

Cumulative % Total % of 

Variance 

Cumulative % 

1 9.449 26.247 26.247 9.449 26.247 26.247 4.599 12.776 12.776 

2 2.339 6.497 32.745 2.339 6.497 32.745 3.164 8.788 21.564 

3 2.075 5.763 38.508 2.075 5.763 38.508 2.992 8.311 29.876 

4 1.841 5.113 43.622 1.841 5.113 43.622 2.154 5.982 35.858 

5 1.632 4.534 48.156 1.632 4.534 48.156 2.104 5.845 41.703 

6 1.469 4.082 52.238 1.469 4.082 52.238 1.961 5.447 47.150 

7 1.429 3.970 56.208 1.429 3.970 56.208 1.863 5.174 52.324 

8 1.265 3.514 59.722 1.265 3.514 59.722 1.796 4.989 57.313 

9 1.218 3.384 63.106 1.218 3.384 63.106 1.635 4.542 61.855 

10 1.107 3.075 66.182 1.107 3.075 66.182 1.558 4.327 66.182 

 
Table 10: Results of Factor Analysis. 

No. Eigenvalue % of variance Components Variables 
Significance 

Loadings 

Average 

Mean 
No. 

1 9.449 26.247 

 

Communication  

Collaboration 

 

Contractor & Owner Cooperation .842 2.32 

2.46 

Contractor & Consultant Cooperation .831 2.45 

Trust Contractor & Clients .797 2.42 

Contractors & Consultants Communications .650 2.38 

Owner Knowledge & Experience .582 2.48 

Ethical Dealings .570 2.39 

Procurement & Materials Delivery .424 2.76 

2 2.339 6.497 

 

Execution & Ability 

 

Public Security and Safety .709 2.53 

2.76 

Clients Satisfaction .652 2.77 

Consultant Ability& Experience .620 3.03 

Manpower Satisfaction .586 2.62 

Contractor Support to Project .547 2.56 

Contractor/Subcontractor Capability .540 3.02 

3 2.075 5.763 Contracts Type 

Lump Sum Contract .778 2.98 

2.83 
Packaging Contract .711 2.92 

Lump Sum with Bill of Quantity .631 2.44 

Design & Build Contract .613 2.99 

4 1.841 5.113 
Finance & 

Economic 

Project Financing .837 3.64 

3.55 Payment Delay to Contractor .762 3.56 

Estimation Accuracy .539 3.46 

5 1.632 4.534 Tender Competition 
Tendering Competition to Contractor .719 2.57 

2.49 
Tendering Competition to Client .635 2.41 

6 1.469 4.082 Environment & laws 

Health, Safety and Environment (HSE) .727 2.52 

2.62 Workplace Restrictions .721 2.76 

Legislation & Regulation .405 2.59 

7 1.429 3.970 Culture 
Clients Culture .793 2.48 

2.44 
Construction Industry Culture .476 2.40 

8 1.265 3.514 Design 
Scope Description (Clarity) .751 2.60 

2.81 
Design Complexity .659 3.01 

9 1.218 3.384 Operation & Value 
Commissioning & Operating .669 2.56 

2.46 
Value Engineering .579 2.35 

10 1.107 3.075 Delay & Changes 

Late Approval (Award Letter, Design, 

Materials) 
.804 3.52 

3.28 

Construction Changes (Variation Order) .551 3.04 



171                                                               Rosli, M.Z et al, 2013 

Australian Journal of Basic and Applied Sciences, 7(12) Oct 2013, Pages: 163-173 

Contracts Type:  

 This component consists of 4 factors which are related  to the different types of contacts applied in Oman 

construction industry. This group achieved an extracted variance of 5.7 % and a rotated variance of 8.3 %. The 

average mean of this group is 2.8 which is ranked 3rd and considered moderate risk.  

 

Finance & Economic:  

 In this component there are 3 factors mainly related to finance and cost. These factors are having an 

extracted variance value of 5.1 % and a rotated variance value of 6.0 %. The average mean of this group is 3.5 

which are ranked 1st and considered the highest risk in Oman construction industry. The fourth component 

variables are; project financing, payment delay to contractor, estimation accuracy, and finally market fluctuation 

and inflation. 

 

Tender Competition:  

 The tendering component is containing 2 factors related to competition having an extracted variance of 4.5 

% and a rotated variance of 5.9 %. The average mean of this group is 2.5  which is ranked 7th and considered as 

low risk in Oman construction industry. The fifth component variables are, tendering competition to contractor 

and tendering competition to client. 

 

Environment & Laws:  

 3 factors related to nature and regulations are considered. These factors are having an extracted variance of 

4.1 % and a rotated variance of 5.5 %. The average mean of this group is 2.62 which are ranked 6th and 

considered as moderate risk in Oman construction industry. The factors involved in this group are health, safety 

and environment (HSE), workplace restrictions, and legislation & regulation. 

 

Culture:  

 The culture component contains2 factors, all related to the culture of the Sultanate of Oman construction 

industry attitude having an extracted variance value of 4.0 % and a rotated variance of 5.2 %.  The average mean 

of this group is 2.4 which is ranked 10th and considered as low risk in Oman construction industry. This group 

consists of the following factors; client‟s culture, and construction industry culture. 

 

Design:  

 The design component  contains 2 factors all related to the construction industry design difficulties, having 

an extracted variance value of 3.5 % and a rotated variance of 5.0 %. The average mean of this group is 2.8 

which is ranked 4th and considered as moderate risk in Oman construction industry.  The factors involved in this 

group are; scope description (clarity), and design complexity. 

 

Operation & Value:  

 The design component  contains 2 factors related to the operating and the actual use of value engineering in 

the Oman construction projects, having an extracted variance value of 3.4 % and a rotated variance of 4.5 %.  

The average mean of this group is 2.5 which is ranked 9th and considered as low risk in Oman construction 

industry. This group consists of the following factors commissioning & operating, and value engineering. 

 

Delay & Changes:  

 The last component contains2 factors related to the causes of time delay on projects, having an extracted 

variance value of 3.1 % and a rotated variance of 4.3 %. The average mean of this group is 3.3) which is ranked 

2nd and considered as moderate risk in Oman construction industry. This group consists of the following factors 

late approval (award letter, design, materials), and construction changes (variation order). 

 Table 10 lists the final statistics results of the principal component analysis, and the components extracted 

comprising 66.2 % of the variance.  Only three of risk factors are having a loading value of less than 0.5 but the 

rest of the 30 critical risk factors are having a loading weighs value exceeding 0.5. Generally, the loadings of the 

factors extracted were considered reasonably consistent.  

 

Conclusion: 

 The paper identified and evaluates the critical groups of risk factors in construction industry in Oman in 

order to avoid/reduce the continuous loss of financial and time resources in the private and public 

establishments in Oman. Ten components of critical factors resulted from (36) risk factors fed into the process, 

they are: Communication Collaboration, Contracts Type, Delay & Changes, Tender Competition, Environment 

& laws, Culture, Design, Operation & Value, Finance & Economic and finally Execution & Ability.  The study 

is essentially needed in order to develop awareness of risk assessment procedures to suit the situation and 
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conditions of construction projects at the firms in Oman.  It can be employed by other Gulf region  neighbouring 

countries as they share most things in common. 
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