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    Abstract: While the concepts of planning and scheduling seem to be adequately discussed in the project management literature, relatively few examples of factors specifically affecting the performance of planning and scheduling are to be found. The study reported in this paper investigated a set of factors identified as enablers and barriers to successful project planning and scheduling of construction projects in Oman. The study adopted a questionnaire-based survey to measure the impact of each factor. The data were analysed using the relative impact (or importance) index (RII). On the basis of RII rankings, the results revealed that the identified enablers and barriers were all considered significant. This could imply that all of the factors should be considered equally from the perspective of project planning and scheduling, including schedule control. In addition, the results suggest that project managers should pay attention to the more significant barriers to mitigate their potential impacts on planning and scheduling. Recommendations for mitigating those barriers are presented. The study provides useful insights into the impact of various factors on the planning and scheduling performance of construction projects in Oman and how improvement might be achieved.
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    INTRODUCTION


    Planning and scheduling have a significant role in controlling project performance (Luu et al., 2009) and form an integral part of project management. They are often referred to as if they were synonymous rather than two distinct stages in a process for estimating the duration of the project and for providing a workable basis upon which activities can be implemented (Ahuja and Thiruvengadam, 2004). A prerequisite for successful scheduling is the definition of all the activities required to deliver the project’s scope, the correct sequencing of those activities and the addition of resources and time to create the schedule (Shash and Ahcom, 2006; Kerzner, 2013). It would, however, be wrong to give the impression that these two stages are separate. Some iteration between planning and scheduling is necessary to achieve an optimal schedule that is both practicable and realistic in reflecting the risks in the project. Luu et al. (2009) showed that failure to identify and assess risks is likely to be prejudicial to the quality of planning and scheduling and, ultimately, to project performance. Understanding the distinctions between these two stages is, therefore, necessary (Kerzner, 2009). In this sense, the quality of the schedule is a function of the rigor and care that have gone into planning at the front end of the project where its scope was initially defined, through project execution and close out.


    It is reasonable to argue that the quality of a project schedule is a key factor both in determining the duration of the project with sufficient accuracy (for the current stage in the project) and, later, in managing the physical execution of the work. Enablers and barriers to reliable project planning and scheduling are therefore of interest. Iyer and Jha (2006) have noted that the identification and measurement of the factors responsible for either enhancing or impairing schedule performance are sometimes ignored by project managers. Greater awareness of these factors would help to improve the likelihood of successful project planning and scheduling.


    This paper presents the findings of a study aimed at understanding the enablers and barriers to successful project planning and scheduling and, in particular, the control of schedules during the execution of construction projects. The context is Oman, where a number of shortcomings in project management have been reported, including poor control over scope and time and cost overruns (Ballal, Elhag and Ambusaidy, 2007; Alnuaimi et al., 2009).


    CONTEXT OF THE STUDY


    Oman is considered to be one of the most regulated and attractive markets in the Middle East (Joshi and Ghosal, 2013). Its construction industry has been experiencing a boom with a yearly growth rate estimated between 5% and 7% (David et al. 2013). Under the current eighth five-year plan (2011–2015) and until end 2017, the country will invest heavily in infrastructure and construction, with total outputs for the plan forecasted to exceed approximately USD 50b (David et al., 2013; Oxford Business Group, 2014). The Oman Tender Board is an independent governmental unit responsible for tendering processes of all public tender projects with estimated capital costs of more than 3 million Omani Rials (USD 1 = 0.385 Omani Rial). These projects are managed through either lump sum or remeasurable contracts according to the Oman Standard Documents for Building and Civil Engineering Works.


    Some of these large or mega construction and infrastructure projects have been subject to contractual problems of schedule delays and cost overruns (Alnuaimi et al., 2009; Oxford Business Group, 2013; Oxford Business Group, 2014). This problem is not confined to Oman. Time and cost overruns are reported to be commonplace in many developing countries (Ahadzie, Proverbs and Olomolaiye, 2008). Alnuaimi and Al Mohsin (2013) quantified the delays of a sample of construction projects in Oman completed in 2009 and 2010 and found that these projects were delayed on average 42% beyond the original contract period.


    FACTORS AFFECTING SCHEDULING PERFORMANCE


    Despite the development and integration of more sophisticated approaches and tools within project planning and scheduling, some projects fail to meet their original commitments (Moneke, 2012; Zhou et al., 2013; Taroun, 2014). Taroun (2014) found that poor project management of schedules was a major reason for such failures. This weakness can result in unintentional process and technical constraints, such as the inefficient management and allocation of resources and, hence, unrealistic schedules (Bevilacqua, Ciarapica and Giacchetta, 2009; Luu et al., 2009). Project planning can also be affected by management factors relating to technical (e.g., resources and technology) and non-technical (e.g., human resources) risks and uncertainties that can act as barriers to effective scheduling and schedule control (Schatteman et al., 2008). These factors and others that are relevant to research within both national and international contexts of the study reported here are summarised in Table 1.


    Table 1. Summary of Findings from Studies Highlighting Factors That Affect Scheduling Performance


    
      
        	Research Area

        	Significant Factors Studied

        	
          Geographical Contexts

        

        	References
      


      
        	Development and scheduling

        	Complex communication, lack of trading-off between schedule and cost, changes and risks, shortage of resources, lack of disciplined management, complexity of the schedule, lack of knowledgeable team

        	USA

        	Voth (2009)
      


      
        	Quantification of uncertainty and risk in scheduling

        	Incompetent team and leadership, inaccurate schedule estimates, shortage of resources

        	Canada

        	Mulholland and Christian (1999)
      


      
        	Efficiency of resource-driven scheduling techniques

        	Lack of knowledge of techniques, lack of team training, uncertain estimates of schedule and budget

        	Malaysia

        	Hameed (2005)
      


      
        	Outcomes of scheduling performance

        	Lack of coordination, lack of knowledgeable project managers, socioeconomic environments, indecisive project team, insufficient consideration of stakeholders’ perspectives

        	India

        	Iyer and Jha (2006)
      


      
        	Enhancement of scheduling performance

        	Poor site management, poor coordination among parties, inadequate competence of the project team

        	Singapore

        	Hwang, Zhao and Ng (2013)
      


      
        	Effectiveness of scheduling control

        	Inaccurate estimation and forecasting of the schedule in planning, lack of efficient resources, inadequate investment in manpower responsible for the implementation and control of the schedule

        	Nigeria

        	Ibironke et al. (2013)
      


      
        	Schedule pressure on construction productivity

        	Proactive planning, team motivation, effective communication mechanisms, realistic scheduling

        	Singapore

        	Nepal, Park and Son (2006)
      


      
        	Causes of delivery delays and cost overruns in construction projects in the Gulf region

        	Incompetent approval of drawings, inadequate early planning and slowness of owners’ decision-making process

        	UAE

        	Faridi and El-Sayegh (2006)
      


      
        	Lack of experienced team attributed to the considerable amount of large or more innovative construction projects, undersupply of manpower in the industry

        	Saudi Arabia

        	Al-Kharashi and Skitmore (2009)
      


      
        	Owner’s additional works, poor communication between relevant governmental units and the owner, unrealistic design periods, non-availability of records of similar projects, non-availability of overall planning

        	Oman

        	Alnuaimi et al. (2009)
      


      
        	Poor project management factors, client’s administration, site supervision practices

        	Kuwait

        	Al Tabtabai (2002)
      


      
        	Design changes, labour shortages, deficient estimates, cash flow planning

        	Qatar

        	Jurf and Beheiry (2012)
      


      
        	Lack of efficient design and coordination integration in planning

        	Bahrain

        	Johny (2012)
      

    


    Identification of Factors Measured in the Study


    On the basis of the literature review, including the aforementioned studies, a list of 21 factors were adopted and segregated into two groups: one set of barriers and another of enablers. These are presented in Table 2. Although the factors do not exhaustively reflect the nature of construction projects, they were considered to be the most relevant to this study. To further support the adoption of these factors, two assumptions were made in light of previous studies: first, these factors have been commonly associated with planning and scheduling and second, each factor or criterion already embodies significant sub-factors to the extent that it is not necessary (or realistic) to detail each and every facet. It is suggested that a priority for project managers and project planners should be the factors at particular life-cycle stages, as reflected in Table 2.


    Table 2. Criteria Used to Identify Potential Enablers and Barriers to Planning and Scheduling


    
      
        	Label

        	Factors Identified as Barriers

        	
          Stage of Planning and Scheduling in Which Those Factors Should Be Properly Addressed

        

        	
          Relevant Studies

        
      


      
        	
          Development

        

        	
          Implementation

        

        	
          Control

        
      


      
        	
          B1

        

        	Lack of effective leadership

        	
          ✓

        

        	
          ✓

        

        	
          ✓

        

        	Voth (2009); Müller and Turner (2010)
      


      
        	
          B2

        

        	Insufficient support from project stakeholders in the development of plans and schedules

        	
          ✓

        

        	
          ✓

        

        	

        	Iyer and Jha (2006); Davis (2014)
      


      
        	
          B3

        

        	Poor decision-making regarding activity criticality

        	
          ✓

        

        	
          ✓

        

        	

        	Hameri and Heikkilä (2002); González et al. (2014)
      


      
        	
          B4

        

        	Lack of education and training in planning and scheduling

        	
          ✓

        

        	
          ✓

        

        	
          ✓

        

        	Nepal, Park and Son (2006); Hameed (2005); Yang, Huang and Wu (2011)
      


      
        	
          B5

        

        	Incompatibility of planning methods with the project schedule’s nature (i.e., complexity and size)

        	
          ✓

        

        	
          ✓

        

        	

        	Jurf and Beheiry (2012); Burke (2003)
      


      
        	
          B6

        

        	Absence of schedule contingency

        	
          ✓

        

        	
          ✓

        

        	

        	Hoel (1999); Mulholland and Christian (1999)
      


      
        	
          B7

        

        	Trivial control and reporting system between management levels

        	

        	

        	
          ✓

        

        	Voth (2009); De Snoo, Van Wezel and Jorna (2011)
      


      
        	
          B8

        

        	Absence of resource-constrained scheduling for dealing with uncertainty problems

        	
          ✓

        

        	
          ✓

        

        	

        	Elmaghrab, Herroelen and Leus (2003); Abeyasinghe, Greenwood and Johansen (2001)
      


      
        	
          B9

        

        	Absence of new technology and software for planning and scheduling

        	
          ✓

        

        	

        	
          ✓

        

        	Noronha and Sarma (1991); Taroun (2014); Mokhtari, Baradaran and Salmasnia (2011)
      


      
        	
          E1

        

        	Well-documented inputs, milestones and deliverables in scheduling

        	
          ✓

        

        	

        	

        	Odusami, Iyagba and Omirin (2003); Kerzner (2013)
      


      
        	
          E2

        

        	Proficiency of team in managing scheduled activities, deviations and corrective actions

        	
          ✓

        

        	

        	
          ✓

        

        	Voth (2009); Hameed (2005); Hwang, Zhao and Ng (2013)
      


      
        	
          E3

        

        	Cost-efficiency in accelerating and reworking schedules and their activities

        	

        	
          ✓

        

        	
          ✓

        

        	Ibironke et al. (2013); Mulholland and Christian (1999)
      


      
        	
          E4

        

        	Reliability of detailed schedules

        	
          ✓

        

        	

        	

        	Luu et al. (2009); Iyer and Jha (2006)
      


      
        	
          E5

        

        	Focusing on a holistic approach rather than on completion of individual activities

        	

        	

        	
          ✓

        

        	Cerveny and Galup (2002); Thornley (2013); Yang (2007)
      


      
        	
          E6

        

        	Proper understanding of the interrelationship (alignment) between scope, schedule and budget

        	
          ✓

        

        	

        	
          ✓

        

        	Kerzner (2013); Alsakini, Wikström and Kiiras (2004)
      


      
        	
          E7

        

        	Fast re-planning and recovery from unexpected changes in the baseline schedule

        	

        	
          ✓

        

        	
          ✓

        

        	Ibironke et al. (2013); Kerzner (2013)
      


      
        	
          E8

        

        	Effective tracking of in-progress schedule deviations

        	

        	

        	
          ✓

        

        	Ahsan and Gunawan (2010); Voth (2009)
      


      
        	
          E9

        

        	Availability of alternate planning methods to overcome shortcomings with existing methods

        	
          ✓

        

        	

        	

        	Bokor, Kocsis and Szenik (2011); Cegarra and Wezel (2011)
      


      
        	
          E10

        

        	Maintaining schedule quality control by excluding unintended operational behaviour

        	

        	
          ✓

        

        	
          ✓

        

        	Moneke (2012); Steyn (2002); Hussein and Klakegg (2014)
      


      
        	
          E11

        

        	Effectiveness of resource levelling in scheduling

        	

        	
          ✓

        

        	

        	Abeyasinghe, Greenwood and Johansen (2001); Mokhtari, Baradaran and Salmasnia (2011)
      


      
        	
          E12

        

        	Efficiency of managerial support for motivational and training programmes

        	
          ✓

        

        	
          ✓

        

        	
          ✓

        

        	Müller and Turner (2010); Yang, Huang and Wu (2011)
      

    


    RESEARCH METHOD


    The study reported here is part of a larger study related to understanding the application of project planning and scheduling in construction projects in Oman. This study aimed at understanding the potential impact of enablers and barriers and their relative importance from a project planning and scheduling perspective. A structured questionnaire-based survey was used for this purpose because it can be regarded as a positivistic approach to testing the applicability of the research area where theory is being developed (Fellows and Liu, 2009). The questionnaire was piloted by individuals selected from different construction firms to ensure the clarity of its content. It was then sent to a selected number of individuals and groups engaged in public and private construction organisations and projects in Oman. The respondents were selected through a non-probability simple random selection from a public construction organisation database, as well as convenience sampling procedures. The respondents were involved in a number of large- to medium-sized construction projects located in the capital city of Oman, Muscat. Our aim was also to involve a representative sample of respondents in terms of their work experience, age and education levels.


    Table 3. Background Profiles of Respondents


    
      
        	Characteristics

        	

        	Responses
      


      
        	Job identification (All respondents)

        	Junior project engineers

        	
          33

        
      


      
        	Senior project engineers

        	
          24

        
      


      
        	Project managers

        	
          9

        
      


      
        	Quantity surveyors

        	
          7

        
      


      
        	Operations managers

        	
          3

        
      


      
        	Risk managers

        	
          1

        
      


      
        	
          Age (years)

        

        	
          20–40

        

        	
          47

        
      


      
        	41–60

        	
          30

        
      


      
        	
          Years of experience (years)

        

        	
          11–15

        

        	
          13

        
      


      
        	6–10

        	
          17

        
      


      
        	1–5

        	
          4

        
      


      
        	16–20

        	
          16

        
      


      
        	> 21

        	
          16

        
      


      
        	Unspecified

        	
          11

        
      


      
        	
          Organisations

        

        	
          Contracting firms

        

        	
          33

        
      


      
        	Public firms

        	
          20

        
      


      
        	Construction management firms

        	
          16

        
      


      
        	Consultancy and design firms

        	
          6

        
      


      
        	Facility management

        	
          2

        
      


      
        	
          Respondents’ enrolment in projects

        

        	
          Construction

        

        	
          24

        
      


      
        	Operation

        	
          20

        
      


      
        	Planning

        	
          16

        
      


      
        	Design

        	
          9

        
      


      
        	All

        	
          8

        
      


      
        	
          Status of projects (number of respondents)

        

        	
          On schedule

        

        	
          41

        
      


      
        	Behind schedule

        	
          36

        
      

    


    The self-administered questionnaire consisted of three sections. The first section captured the basic profile of the respondents and their projects. The second section was designed to assess potential enablers (12 enablers) to planning and scheduling, and the third section was designed to assess potential barriers (nine barriers). The strength of these factors’ significance in the respondents’ perspectives was based on a 7-point Likert scale (i.e., 1 = Strongly disagree, 7 = Strongly agree). Of 130 questionnaires distributed based on the above selection criteria, 80 questionnaires were returned and 77 were considered complete and valid (i.e., N = 77) for use in the analysis of responses to enablers and barriers. A summary of respondents and their projects is shown in Table 3.


    DATA ANALYSIS APPROACH


    Relative Impact Index Factor (RII)


    The dispersion of the responses was initially checked using SPSS for descriptive statistics (means, standard deviations). The results showed that the majority of variables tested (factors) tended to have distributions skewed around their mean values. Consequently, the use of descriptive and multivariate statistical tests, such as analysis of variance (ANOVA) and correlation, were not thought to be appropriate (Hair, 2009). As the primary aim was to measure the extent to which these adopted factors are significant for current practice in planning and scheduling, the study adopted the RII to rank the impact of the enablers and barriers as considered by the respondents based on the occurrences of these factors in their routine work. The RII is a simple statistical measure and has been used in previous studies of construction-related problems, as demonstrated by, for example, Ghosh and Jintanapakanont (2004), Assaf and Al-Hejji (2006) and Hwang, Zhao and Ng (2013). The ranks of enablers and barriers were computed using the following formula adopted from Hwang, Zhao and Ng (2013) and Holt (2014):


    RII = ∑ (7*n7+ 6*n6+5*n5+4*n4+3*n3+2*n2+n1) ÷ 7*N


    The RII ranges from 0.143 to 1 (i.e., a higher value of RII indicates a higher impact of the factor).


    Where n is the constant responding to the weight given to each factor by the respondents (on a 7-point scale), for example, n7 is the number of respondents giving each factor the highest rank on a 7-point Likert scale (i.e., 7 = Strongly agree) and n1 is the number of respondents giving each factor the lowest rank on a 7-point Likert scale (i.e., 1 = Strongly disagree). The use of a 7-point Likert scale might require highly sensitive respondents who can differentiate among different levels of ratings. However, a study by Colman, Morris and Preston (1997) compared the association or equivalence among respondents’ ratings using 5-point scales and 7-point scales, and the results indicated a high correlation (or equivalence) among the ratings using both scales.


    The capital N is the total number of respondents used in the analysis and the RII values were computed with respect to the total number of responses (N = 77). The level of significance of each individual factor is measured according to the following scale adapted from Kazaz, Manisali and Ulubeyli (2008), where 0.143 ≤ RII ≤ 0.286 (not significant), 0.286 < RII ≤ 0.428 (somewhat significant), 0.428 < RII ≤ 0.571 (moderately significant), 0.571 < RII ≤ 0.714 (significant), 0.714 < RII ≤ 0.857 (very significant) and 0.857 < RII ≤1.0 (extremely significant).


    DATA ANALYSIS AND FINDINGS


    Impact Indices and Ranking of Barriers


    The indices and associated rankings of the barriers are displayed in Table 4 and are discussed in the order in which they appear. According to the scale adopted by Kazaz, Manisali and Ulubeyli (2008), all barriers, except for one, are considered significant (i.e., 0.610 < RII ≤ 0.688). Factor (B2) “Lack of support from project stakeholders in the development of plans and schedules” is shown to be highly significant (RII = 0.725). In this regard, it has been argued that successful project execution depends on the consideration of the needs and deliverables of all stakeholders involved in planning prior to the development of the schedule (Halpin and Riggs, 1992; Chitkara, 2002; Weaver, 2009).


    The differences in the indices of the remaining factors are, in most cases arithmetically small to justify any claims other than their relative impact rankings. Nonetheless, these factors deserve discussion. Poor decision-making regarding activity criticality (i.e., schedule activities exposed to critical constraints related to resources and dependencies) was ranked second in significance (RII = 0.688). This seems to imply that attention needs to be paid to identifying such activities in the planning phase prior to scheduling. According to Abeyasinghe, Greenwoo and Johansen (2001) and Trietsch (2005), the lack of proper understanding of activity criticality and related resources in project planning can result in “aggressive” schedules with high levels of uncertainty.


    The absence of resource-constrained scheduling was found to be the third most significant barrier (RII = 0.681). Schedule-based constrained resources have been found to be a common problem in projects involving a large number of inter-dependent activities (Rivera and Duran, 2004). The planner needs to identify and define such resources at the planning stage; this is important in the context of the inherited uncertainty in the schedule and can help to avoid constraints in schedule execution (Abeyasinghe, Greenwood and Johansen, 2001; Hartmann and Briskorn, 2010). According to Table 4, the remaining barriers were perceived to have almost equal weights of potential significance to schedule execution and control.


    Table 4. Impact Indices and Ranks of the Barriers to Planning and Scheduling


    
      
        	#

        	Barriers in Descending Order

        	
          RII

        
      


      
        	
          Value

        

        	
          Rank

        

        	
          Category of Significance

        
      


      
        	B2

        	Insufficient support from project stakeholders in planning and the preparation of schedules

        	
          0.725

        

        	
          1

        

        	
          VS

        
      


      
        	B3

        	Poor decision-making regarding activity criticality

        	
          0.688

        

        	
          2

        

        	
          S

        
      


      
        	B8

        	Absence of resource-constrained scheduling for dealing with uncertainty problems

        	
          0.681

        

        	
          3

        

        	
          S

        
      


      
        	B9

        	Absence of new technology and software for planning and scheduling

        	
          0.671

        

        	
          4

        

        	
          S

        
      


      
        	B1

        	Lack of effective leadership

        	
          0.669

        

        	
          5

        

        	
          S

        
      


      
        	B4

        	Lack of education and training in planning and scheduling

        	
          0.655

        

        	
          6

        

        	
          S

        
      


      
        	B6

        	Absence of schedule contingency

        	
          0.646

        

        	
          7

        

        	
          S

        
      


      
        	B7

        	Trivial control and reporting system between management levels

        	
          0.646

        

        	
          7

        

        	
          S

        
      


      
        	B5

        	Incompatibility of planning methods with the project’s nature (i.e., complexity and size)

        	
          0.610

        

        	
          8

        

        	
          S

        
      

    


    Notes: VS = Very significant; S = Significant


    Impact Indices and Rankings of Enablers


    Table 5 presents the results of the impact indices (RII) computed for the enablers. The overall findings reveal that the respondents consider almost all identified enablers as highly significant (0.711 ≤ RII ≤ 0.746). Nonetheless, the reliability of detailed schedules was ranked first as a potential enabler to successful project planning and scheduling (RII = 0.746). In this respect, the reliability of detailed schedules set up during planning can be considered an essential step that must be addressed prior to project execution. This was followed by factors concerned with the effectiveness of resource levelling in scheduling and sufficient managerial support for motivational and training programmes (RII = 0.740). The involvement of the project manager in integrating the project’s plans has been highlighted as an important consideration (Mulholland and Christian, 1999; Voth, 2009). Mubarak (2010) noted that the precise loading and levelling of resources in the schedule can help interpret the trade-off between schedule outcomes (i.e., durations) and the cost of resources. Table 5 shows that all other enablers were perceived as, more or less, equally important for project planning and schedule performance.


    Table 5. Impact Indices and Ranks of the Enablers to Planning and Scheduling


    
      
        	#

        	Enablers in Descending Order

        	
          RII

        
      


      
        	
          Value

        

        	
          Rank

        

        	
          Category of Significance

        
      


      
        	E4

        	Reliability of detailed schedules

        	
          0.746

        

        	
          1

        

        	
          VS

        
      


      
        	E11

        	Effectiveness of resource levelling in scheduling

        	
          0.740

        

        	
          2

        

        	
          VS

        
      


      
        	E12

        	Efficiency of managerial support for motivational and training programmes

        	
          0.740

        

        	
          2

        

        	
          VS

        
      


      
        	E7

        	Fast re-planning and recovery from unexpected changes in the baseline schedule

        	
          0.736

        

        	
          3

        

        	
          VS

        
      


      
        	E1

        	Well-documented inputs, milestones and deliverables in scheduling

        	
          0.733

        

        	
          4

        

        	
          VS

        
      


      
        	E5

        	Focusing on a holistic approach rather than on the completion of individual activities

        	
          0.733

        

        	
          4

        

        	
          VS

        
      


      
        	E3

        	Cost-efficiency in accelerating and reworking schedules and their activities

        	
          0.731

        

        	
          5

        

        	
          VS

        
      


      
        	E2

        	Proficiency of team in managing scheduled activities, deviations and corrective actions

        	
          0.727

        

        	
          6

        

        	
          VS

        
      


      
        	E9

        	Availability of alternate planning methods to overcome shortcomings with existing methods

        	
          0.727

        

        	
          6

        

        	
          VS

        
      


      
        	E6

        	Proper understanding of the interrelationship alignment) between scope, schedule and budget

        	
          0.724

        

        	
          7

        

        	
          VS

        
      


      
        	E8

        	Effective tracking of in-progress schedule deviations

        	
          0.711

        

        	
          9

        

        	
          S

        
      


      
        	E10

        	Improving schedule quality control by considering unintended human operational behaviours in scheduling

        	
          0.705

        

        	
          10

        

        	
          S

        
      

    


    Notes: VS = Very significant; S = Significant


    RELIABILITY OF RANKINGS: KENDALL’S CONCORDANCE TEST


    The Kendall coefficient of concordance is used as a non-parametric test to examine the overall agreement between several sets of judges assessing a set of tested variables or items (Field, 2005). In other words, Kendall’s coefficient of concordance indicates the degree of association of ordinal assessments made by multiple respondents when rating the same investigated criteria. It ranges from 0 to 1, where a higher value of (W) means a stronger association among rankings. Moreover, the level of significance (p-values) associated with the W test is used to determine whether the level of agreement among respondents on such rankings is random or rated by chance (Siegel and Castellan, 1988). For the purpose of this study, the following hypotheses were developed:


    
      H0: There is no significant association between the overall rankings of all respondents (i.e., rated by chance or non-independently).


      H1: Rankings by all respondents are significantly associated (rated independently not by chance).

    


    At the 95% level of confidence, reject H0 if the p-value ≤ 0.05 (i.e., accept H1).


    Table 6. Kendall Coefficients of Concordance (W) Obtained for Enablers and Barriers


    
      
        	Reliability Test

        	
          Barriers (B1 to B9)

        

        	
          Enablers (E1 to E12)

        
      


      
        	Kendall’s W

        	
          0.040

        

        	
          0.028

        
      


      
        	Chi-square

        	
          19.744

        

        	
          19.145

        
      


      
        	p-value at the 95% confidence interval

        	
          0.011

        

        	
          0.050

        
      

    


    Table 6 indicates the level of concordance of all respondents on the rankings of the factors related to enablers and barriers. The results revealed that there is a relatively weak level of concordance for barriers (W = 0.040, Chi-square = 19.744, p-value < 0.05; reject H0) and enablers (W = 0.028, Chi-square = 19.145, p-value < 0.05; reject H0). However, the statistical level of significance indicates that the level of non-concordance between respondents on the overall rankings of both enablers and barriers randomly occurred. Therefore, it can be concluded that the study’s overall rankings are reliable.


    Recommendations to Mitigate Barriers


    While accepting that the results of the study are limited to a particular context and the adoption of convenience sampling, they have helped to improve understanding of the factors affecting project planning and scheduling of construction projects in Oman. Project managers in Oman may help improve planning and scheduling if they are able to mitigate the more significant barriers. Key decision makers on projects in Oman should also take into account the enablers that can support the goal of developing more effective planning and scheduling systems for construction projects so that the gap between actual and planned outturn can be closed, or at least reduced to a more acceptable level.


    Efficiency of Stakeholders’ Engagement and Decision


    The findings imply that incorrect utilisation of project planning and scheduling systems is to a large extent caused by insufficient support from and the integration of, project stakeholders in setting the project plan. This means that project stakeholders in Oman should not only rely on what is documented in early planning but also provide their own visions of what should be incorporated at an early stage in a project, i.e., at the front end. Moreover, stakeholders’ commitment and support should not be limited to initial project planning, but should be visible throughout the project life cycle.


    Effectiveness of Decision-Making Regarding Activity Criticality


    Sufficient involvement and support of stakeholders might also result in increasing the efficiency of decision-making regarding the activity criticality. González et al. (2014) argued that project managers should have sufficient experience to criticise project plans in terms of resource criticality and dependencies. This would imply that project managers and planners in Oman should prioritise their resource allocations during project planning and scheduling. In other words, key decision makers should ensure that the right resources are assigned to the right activities to help minimise the effects of resource constraints that, in turn, might result in unrealistic schedules with many uncontrollable uncertainties associated with critical activities and resource dependencies. This focus on the management of activity-based constrained resources and dependencies should be applied to the entire schedule including non-critical path activities.


    Adoption of Computerised Approaches and Techniques


    The findings revealed that the failure to adopt new technology, such as computerised approaches and software models for project planning and scheduling, was a significant barrier to project planning and scheduling. The complex nature of many construction projects should encourage project managers in Oman to adopt new computer-based approaches and/or optimisation tools. This might allow them to overcome operational errors in scheduling and take corrective action. In this regard, White and Fortune (2002) concluded that the lack of understanding of the characteristics of different planning methods and tools can lead to misinterpretation of the inputs needed for scheduling. In other words, project managers should bear in mind that the successful adoption of more advanced computer-based scheduling approaches can help resolve the potential limitations and shortcomings of existing planning and scheduling methods. However, coping with new technology and techniques requires a strong management emphasis on team training, IT literacy and the willingness to accept new technology, and should be considered as an essential part of project change management. According to Nah, Lau and Kuang (2001), it is important that project planners embrace such technology and understand how a change of this nature can contribute to the success of planning. Furthermore, Bates and Gawande (2003) found that the most effective adoption of technology was its use to communicate information, reduce trivial reporting and enhance the efficiency of decision-making when contemplating the need for corrective measures in case of schedule deviations.


    Effectiveness of Project Leadership Team Involved in Planning and Scheduling


    Effective leadership is important for promoting and integrating new approaches to the project. Project leadership with insufficient knowledge has been found to be one of the most critical issues affecting schedule performance on construction projects in general (Hyväri, 2006; Iyer and Jha, 2006; Müller and Turner, 2010). For project managers in Oman, this means placing more emphasis on the performance of site team managers and other personnel in terms of their effectiveness in project planning and scheduling, including schedule control. To achieve this, key decision makers in Oman should also invest more in training the project team because, as with other construction projects, this issue has been found to be a major cause of failure in the implementation and control of schedules (Hameed, 2005; Moneke, 2012). For efficiency, the project team should also pay particular attention to the enhancement or adjustment of their management roles and operational behaviours (or attitudes) in planning and scheduling.


    CONCLUSION


    This study identified a number of enablers and barriers to project planning and scheduling for construction projects in Oman. The literature review revealed a need for more exploration and assessment of project planning, particularly in regard to the factors affecting schedule execution and control.


    The overall results imply that the more significant factors should be prioritised to improve the project planning and scheduling. The performance or effectiveness of current planning and scheduling can be improved if project managers and planners consider the impact of the different factors. The efficient mitigation of the investigated barriers can help overcome the shortcomings of current planning and scheduling practices in construction projects, not only in Oman but also in other countries. Attention should be paid to the front end of the project because placing effort there is far better than reworking the project schedule during execution. To conclude, the study provides insight on the need for a more comprehensive assessment of enablers and barriers, particularly impacting project planning and scheduling from the perspectives of project stakeholders.
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    Abstract: Bidding is the most common means by which contractors obtain work. The construction industry accounts for approximately three quarters of the Gross Domestic Product (GDP) in the country. It is generally believed that wrong bidding practice is a major contributor to the construction industry’s inefficiency. This means that any improvement in bidding has the potential to enhance the industry’s performance, improve the quality of the decision-making process and assist in achieving the strategic objective of contracting organisations. In an effort to uncover the main factors that characterise the bid/no bid decision of contracting organisations, a study to evaluate the factors that affect contractors’ decisions to bid for a project and to evaluate the importance of the identified factors to decision makers was conducted. A structured questionnaire was used as the principal instrument for collecting data from respondents. A total sample of 100 was drawn from these collections of construction contractors from Lagos state. Fifty were completed and returned, representing a 50% response rate. Frequency, percentage, mean score and Spearman’s correlation were used in analysing data collected for the study. The results indicate that the financial capability of clients, availability of capital and availability of material are the most important factors that contractors consider when making a bid/no bid decision. The study also reveals that competition (number and identity of competitors) does not have significant influence on contractors’ bidding decisions. The study recommends that contractors should also build their reputations in the construction industry by acquiring technical competencies and capabilities as these qualities have become important considerations in assessing contractors’ competiveness, as well as being key indicators of successful tendering in construction projects.


    Keywords: Bidding, Competition, Contractors, Decision making, Tender


    INTRODUCTION


    In most countries, the construction industry is a competitive business environment driven by a lowest cost mentality (Dulaimi and Shan, 2002). Most construction projects are awarded on the basis of the lowest tender sum, although a number of other factors are considered in addition to cost. Most construction projects are let through competitive bidding, which requires that roles of the client and contractor be duly defined in black and white. The construction industry contains many buyers and sellers, even for construction projects, hence the need for some form of competition/bidding.


    One of the most crucial decisions that is regularly exercised by construction contractors is to determine whether to bid on a certain project (El-Mashaleh et al., 2014). The preparation and submission of bids for construction work is a means by which contractors obtain construction work and their likes. Competitive bidding is the route for obtaining a sizeable proportion of construction business by contractors globally. Bidding is said to be achieved in a fair way, set out to produce the lowest commercially viable tender price in the current market condition (Harris and McCaffer, 2000). Some contractors conduct construction activities without actually winning a tender but most contractors will only survive and make profit in the industry by winning tenders.


    Bidding involves contractors making strategic decisions as it concerns the financial, managerial, manpower and physical resources of the firm before considering embarking on the project (Odusote and Fellow, 1992). Most significant decisions that must be made by the contractor’s firm will centre on whether to bid (Egemen and Mohammed, 2007). The ability of contractors to address various bidding situations is an important ingredient for survival, particularly in today’s competitive market. The different bidding situations together with the decision involved in the conversion of the estimate into a tender bid is often considered to be the most important step in the bidding process.


    Lifson and Shaifer (1982) argue that knowing the importance of the factors influencing the decision-making process would allow key and major decisions to be reviewed and discussed regularly. The management of contracting organisations are expected to make firm decisions on bidding to achieve the long-term objectives of the organisation. Contractors tend to make strategic decisions in respect to project selection, i.e., whether for a job (Oo, Drew and Lo, 2008, Shash, 1993; Lowe and Parvar, 2004). The judgement process includes the consideration of the different factors affecting tendering in a bid to arrive at an informed decision that would reflect positively on the organisation as a whole.


    Contractors need to consider numerous factors when evaluating their bids (Dozzi, AbouRizk and Schrooeder, 1996). A number of factors are critical in the decision-making process of whether to bid. Various researchers have presented factors that affect the bid/no bid decision. Odusote and Fellow (1992) highlighted 10 important factors that affect the bid/no bid decision: the identity and reputation of the client, physical resources necessary to carry out the project, the present state of the company’s workload, and the ability of the client to pay. Others include the margin of profit involved, the availability of work (both current and potential), the financial resources necessary to carry out the project, the identity of the consultants, the time available in which to tender and the type of work. Shash (1993) conducted a study among top UK contractors and noted that project size, owner promoter, contract conditions, type of contract, project cash flow, current workload, past profit in similar projects, need for work, tendering method, number of competitors tendering, and experience in projects are some of the factors that affect their project selection decision; he identified need for the work, number of competitors and experience as the three major factors that affect a contractor’s decision to bid. In a study of the bidding behaviour of contractors in Egypt, Hassanein (1996) presented the most important bid/no bid factors as including the financial source, project type, project monetary size, project owner, expected competitors, contractor’s own strategic objective, current work in hand, degree of hazard/difficulty, prestige of the project and local expertise/labour availability. According to survey findings of contracting firms in Northern Cyprus, Egemen and Mohamed (2007) highlighted a number of other factors to some of the other abovementioned factors, and they include the following: the completeness of the bid document, risk due to current inflation, exchange rate in the country, stability of the exchange rate, policies and legislation regarding licenses, permits and tax policy of the government in the country, threat due to new entrant into the market increasing competitiveness, and monetary and fiscal policies of the government against economic fluctuations, to mention but a few.


    Table 1. Factors Affecting Contractors’ Decision to Tender as Identified by Some Studies


    
      
        	Author

        	
          Country

        

        	Project Type

        	Factors Affecting Decision to Tender
      


      
        	Odusote and Fellows (1992)

        	
          UK

        

        	Building/civil engineering

        	Identity and reputation of the client, physical resources necessary to carry out the project, present state of company’s workload, ability of clients to pay, margin of profits involved and availability of work
      


      
        	Shash (1993)

        	
          UK

        

        	Building/civil engineering

        	Need for work, number of competitors, contractor’s experience in the project, current workload, client’s identity, project type, project size, tendering method, risk and project location
      


      
        	Hassanein (1996)

        	
          Egypt

        

        	Building/civil engineering

        	Project type, project monetary size, expected duration, project owner, financing source, degree of hazard difficulty, prestige of project, contractor’s own strategic objectives and current work in hand
      


      
        	Fayek, Ghoshal and AbouRizk (1999)

        	
          Canada

        

        	Civil engineering

        	Type of project, likelihood of winning the project, desire for the project, familiarity with market, familiarity with geographical area, size of project and company’s strength
      


      
        	Wanous, Boussabaine and Lewis (2003)

        	
          Syria

        

        	Building/civil engineering

        	Fulfilling the tender conditions imposed by the client, financial capability of the client, relations with and reputation of the client, project size, availability of time for tendering, and availability of capital required
      


      
        	Lowe and Parvar (2004)

        	
          UK

        

        	Building/civil engineering

        	Company’s objectives and policies, contract conditions/details, workload, type of work, resource availability, tender documentation, cost of preparing tender, contract size, project location and the contract buyer or client
      


      
        	Banki, Esmaeeli and Ravanshadnia (2008)

        	
          Iran

        

        	Building

        	
          Internal factors: Expertise, experience, resources and capabilities


          External factors: Number of bidders, bidding risk, type of project and cash flow requirements


          Environmental factors: Availability of other projects, availability of qualified labour and availability of equipment

        
      


      
        	El-Mashaleh et al. (2014)

        	
          Jordan

        

        	Building/civil Engineering

        	Financial capability of the client, reputation of the client, identity of the client, project size, amount of work currently in hand and project type
      

    


    Against this backdrop, this study set out to examine the factors affecting contractors’ decision to bid for construction projects in Lagos, Nigeria. This study set out to test the below mentioned research questions:


    
      	How significant is the difference in the type of contractors on the factors affecting the bid/no decision?


      	Do indigenous and expatriate contractors agree on the factors that affect the bid/no bid decision?

    


    RESEARCH METHOD


    Specifically, a cross-sectional research design was used where samples were drawn from the population of study at one point in time. This study was conducted through a questionnaire survey to elicit data on the factors affecting contractors’ decisions to bid. The study was conducted in Lagos, which is economically an important city in Nigeria. As the economic and commercial nerve-centre of the country, Lagos has a high volume of construction activities as well as a large concentration of building and civil engineering contractors of various categories and sizes. The targeted population comprised construction firms of all categories (small, medium and large) based in Lagos or conducting construction activities there at the time the study was conducted. It is worthy of note that contracting organisations are classified based on the level of management personnel and ownership. Indigenous contracting organisations are classified thus when the majority of management personnel and ownership is fully indigenous. However, while expatriate contractors have a majority of management personnel and owners being foreigners, partly expatriate contracting organisations have both locals and foreigners among their management personnel. Specifically, managing directors, estimators, contracts managers, construction or project managers, site managers, commercial managers and other key personnel involved in tendering activities of these construction firms were the targeted respondents.


    The convenience sampling method was adopted to arrive at the sample size for the study. The convenience sampling technique was set out because there was no updated list of contracting organisations within the study area and the tendency of organisations to refuse to provide information in the research instrument. Of the 100 copies of research questionnaire distributed, 55 were completed and returned, representing a 55% response rate. The returned copies were scrutinised for errors, omissions, completeness and inconsistencies. Fifty questionnaires were found to be adequately completed.


    Respondents were requested to measure the level of importance their firms attach to 48 identified factors that determine contractors’ decisions to tender, as well as the mark-up size decision on a 5-point scale (1 = Not important, 2 = Of little importance, 3 = Moderately important, 4 = Important and 5 = Very important).


    RESULTS AND DISCUSSION


    Data collected from the questionnaire responses were analysed and are presented here in the tables. Table 2 shows the summary of the demographic characteristics of the respondents. Chief estimators constitute the highest proportion (28.0%) of the respondents, indicating their large involvement in the bidding processes of construction firms. Both managing directors and chief estimators account for 44% of the total population and site professionals such as architects, quantity surveyors, engineers account for approximately 24% of the sample that participated in the survey. This confirms that bidding practices are conducted by senior management (Hassanein, 1996; Lowe and Parvar, 2004).


    A sizeable proportion (41%) of respondents is within the age bracket of 41 years and above. Approximately 98% of the respondents received formal educations, which put them in the right stead to provide valuable information. Approximately 52% of respondents have working experience of 11 years and above, which implies that they are sufficiently knowledgeable in construction matters to take an active part in decision making. Quantity surveyors constitute 47.9% of the respondents – the highest proportion, indicating their involvement in the bidding process of construction firms.


    Table 3 shows the characteristics of the responding firm. Most of the responding firms (70.2%) are involved in main contractor work, and approximately 79.6% of the respondents are limited liability companies. Of the contracting firms, 78.0% operate a fully indigenous firm, while the remaining 22% of the firms are either expatriate or partly expatriate. It is clear that a greater percentage of contractors operating within Lagos are fully indigenous in their ownership and management system. Of respondents, 51.1% are building and civil engineering contractors and 25.5% are both electrical and mechanical contractors; building contractors alone constitute 14.9% of the population. It is evident that the majority of contractors do not specialise in a single type of construction such as building or civil engineering.


    Table 2. Demographic Data of Respondents


    
      
        	

        	
          Frequency

        

        	
          Percentage (%)

        

        	
          Cumulative Percentage

        
      


      
        	Designation of Respondent (N = 50)

        	

        	

        	
      


      
        	Chief estimator

        	
          14

        

        	
          28

        

        	
          28

        
      


      
        	Project manager

        	
          13

        

        	
          26

        

        	
          54

        
      


      
        	Managing director

        	
          8

        

        	
          16

        

        	
          70

        
      


      
        	Chief executive officer (CEO)

        	
          3

        

        	
          6

        

        	
          76

        
      


      
        	Contract/Site professionals

        	
          12

        

        	
          24

        

        	
          100

        
      


      
        	Age of Respondent (N = 49)

        	

        	

        	
      


      
        	21–30 years

        	
          4

        

        	
          8.2

        

        	
          8.2

        
      


      
        	31–40 years

        	
          25

        

        	
          51

        

        	
          59.2

        
      


      
        	41–50 years

        	
          10

        

        	
          20.4

        

        	
          79.6

        
      


      
        	51–60 years

        	
          9

        

        	
          18.4

        

        	
          98

        
      


      
        	Above 60 years

        	
          1

        

        	
          2

        

        	
          100

        
      


      
        	Academic Qualification (N = 49)

        	

        	

        	
      


      
        	Ordinary National Diploma (OND)

        	
          1

        

        	
          2

        

        	
          2

        
      


      
        	Higher National Diploma

        	
          30

        

        	
          61.2

        

        	
          63.3

        
      


      
        	(HND)/Bachelor of Science (BSc)

        	

        	

        	
      


      
        	Post Graduate Diploma (PGD)

        	
          5

        

        	
          10.2

        

        	
          73.5

        
      


      
        	Masters of Science (MSc)/Masters of

        	
          10

        

        	
          20.4

        

        	
          93.9

        
      


      
        	Business Administration (MBA)

        	

        	

        	
      


      
        	Doctorate of Philosophy (PhD)

        	
          1

        

        	
          2

        

        	
          95.9

        
      


      
        	Others

        	
          2

        

        	
          4.1

        

        	
          100

        
      


      
        	Professional Qualification (N = 38)

        	

        	

        	
      


      
        	Nigerian Institute of Architects (NIA)

        	
          1

        

        	
          2.6

        

        	
          2.6

        
      


      
        	Nigerian Society of Engineers (NSE)

        	
          11

        

        	
          28.9

        

        	
          31.5

        
      


      
        	Nigerian Institute of Building (NIOB)

        	
          6

        

        	
          15.8

        

        	
          47.3

        
      


      
        	Nigerian Institute of Quantity Surveyors

        	
          19

        

        	
          50

        

        	
          97

        
      


      
        	(NIQS)

        	

        	

        	
      


      
        	Others

        	
          1

        

        	
          2.6

        

        	
          100

        
      


      
        	Construction Experience (N = 50)

        	

        	

        	
      


      
        	1–10 years

        	
          24

        

        	
          48

        

        	
          48

        
      


      
        	11–20 years

        	
          10

        

        	
          20

        

        	
          68

        
      


      
        	21–30 years

        	
          12

        

        	
          24

        

        	
          92

        
      


      
        	31–40 years

        	
          4

        

        	
          8

        

        	
          100

        
      


      
        	Professional Background (N = 48)

        	

        	

        	
      


      
        	Architect

        	
          2

        

        	
          4.2

        

        	
          4.2

        
      


      
        	Quantity surveyor

        	
          23

        

        	
          47.9

        

        	
          52.1

        
      


      
        	Builder

        	
          6

        

        	
          12.5

        

        	
          64.6

        
      


      
        	Civil engineer

        	
          6

        

        	
          12.5

        

        	
          77.2

        
      


      
        	Electrical engineer

        	
          9

        

        	
          18.8

        

        	
          95.9

        
      


      
        	Mechanical engineer

        	
          2

        

        	
          4.2

        

        	
          100

        
      

    


    Table 3. Characteristics of Responding Firms


    
      
        	

        	
          Frequency

        

        	
          Percentage (%)

        

        	
          Cumulative Percentage

        
      


      
        	Class of Contractor (N = 47)

        	

        	

        	
      


      
        	Main contractor

        	
          33

        

        	
          70.2

        

        	
          70.2

        
      


      
        	Nominated sub-contractor

        	
          13

        

        	
          27.7

        

        	
          97.9

        
      


      
        	Others

        	
          1

        

        	
          2.1

        

        	
          100.0

        
      


      
        	Types of Ownership (N = 49)

        	

        	

        	
      


      
        	Sole proprietorship

        	
          7

        

        	
          14.3

        

        	
          14.3

        
      


      
        	Partnership

        	
          1

        

        	
          2.0

        

        	
          16.30

        
      


      
        	Limited liability company

        	
          39

        

        	
          79.6

        

        	
          95.90

        
      


      
        	Public limited company

        	
          2

        

        	
          4.10

        

        	
          100.0

        
      


      
        	Organisation Ownership and Management (N = 50)

        	

        	

        	
      


      
        	Fully indigenous

        	
          39

        

        	
          78.0

        

        	
          78.0

        
      


      
        	Fully expatriate

        	
          11

        

        	
          22.0

        

        	
          100.0

        
      


      
        	Organisation Activity (N = 47)

        	

        	

        	
      


      
        	Building only

        	
          7

        

        	
          14.9

        

        	
          14.9

        
      


      
        	Civil engineering only

        	
          2

        

        	
          4.3

        

        	
          19.1

        
      


      
        	Building and civil engineering

        	
          24

        

        	
          51.1

        

        	
          70.2

        
      


      
        	Electrical only

        	
          1

        

        	
          2.1

        

        	
          72.3

        
      


      
        	Mechanical and electrical only

        	
          12

        

        	
          25.5

        

        	
          97.9

        
      


      
        	Others

        	
          1

        

        	
          2.1

        

        	
          100.0

        
      


      
        	Construction Activity (N = 41)

        	

        	

        	
      


      
        	New works

        	
          7

        

        	
          17.1

        

        	
          17.1

        
      


      
        	General contracting

        	
          31

        

        	
          75.6

        

        	
          92.7

        
      


      
        	Others

        	
          3

        

        	
          7.3

        

        	
          100.0

        
      

    


    The construction activity in which the respondent is engaged is presented in Table 3 and 75.6% of the contractors undertake general contracting, while 17.1% of them are involved in new works.


    Table 4. Client Source


    
      
        	Client Source

        	
          N

        

        	
          Mean

        

        	
          Rank

        
      


      
        	Corporate bodies

        	
          49

        

        	
          4.14

        

        	
          1

        
      


      
        	Individual

        	
          48

        

        	
          3.83

        

        	
          2

        
      


      
        	Government

        	
          49

        

        	
          2.86

        

        	
          3

        
      

    


    Table 4 indicates the mean score of the client source of contractors in Lagos state. Private organisations with a mean score of 4.14 are the major source of construction for contractors. This is followed closely by individuals with a mean rating of 3.83, while government and public agencies with a mean score of 2.86 are a less frequent source of construction work for the contractors. This appears to be contrary to the generally held belief that government and public sector clients constitute the major source of construction contracts


    Factors That Affect Contractors’ Bid/No Bid Decisions


    In Table 5, the factors affecting the bid/no bid decisions are highlighted. The mean scores of the factors that affect the bid/no bid decisions are shown in the table below. The mean limit is 4.00, and any factor equal to or above 4.00 is considered as important in making the bid/no bid decisions while factors below the mean limit are regarded as less important.


    Table 5. Factors Affecting the Bid/No Bid Decisions


    
      
        	Factors Affecting the Bid/No Bid Decision

        	
          N

        

        	
          Mean

        

        	
          Rank

        
      


      
        	Financial capability of the client

        	
          48

        

        	
          4.56

        

        	
          1

        
      


      
        	Availability of capital

        	
          49

        

        	
          4.53

        

        	
          2

        
      


      
        	Availability of materials

        	
          44

        

        	
          4.39

        

        	
          3

        
      


      
        	Fulfilling the “to tender” condition

        	
          48

        

        	
          4.33

        

        	
          4

        
      


      
        	Chances of obtaining the job

        	
          46

        

        	
          4.33

        

        	
          4

        
      


      
        	Project size

        	
          49

        

        	
          4.29

        

        	
          6

        
      


      
        	Need for work

        	
          49

        

        	
          4.29

        

        	
          6

        
      


      
        	Profitability(profit potential)

        	
          50

        

        	
          4.28

        

        	
          8

        
      


      
        	Availability of labour/equipment

        	
          48

        

        	
          4.21

        

        	
          9

        
      


      
        	Relations with and reputation to client

        	
          49

        

        	
          4.20

        

        	
          10

        
      


      
        	Experience in similar project

        	
          48

        

        	
          4.19

        

        	
          11

        
      


      
        	Type of contract

        	
          49

        

        	
          4.18

        

        	
          12

        
      


      
        	Project type

        	
          50

        

        	
          4.16

        

        	
          13

        
      


      
        	Site accessibility

        	
          48

        

        	
          4.15

        

        	
          14

        
      


      
        	Degree of hazard/safety

        	
          50

        

        	
          4.14

        

        	
          15

        
      


      
        	Type of owner/client identity

        	
          50

        

        	
          4.10

        

        	
          16

        
      


      
        	General overhead

        	
          46

        

        	
          4.09

        

        	
          17

        
      


      
        	Method of construction

        	
          47

        

        	
          4.09

        

        	
          17

        
      


      
        	Site condition

        	
          48

        

        	
          4.08

        

        	
          19

        
      


      
        	Anticipated rate of return

        	
          49

        

        	
          4.08

        

        	
          19

        
      


      
        	Risk involved in investment

        	
          49

        

        	
          4.06

        

        	
          21

        
      


      
        	Technological difficulty of project beyond the capability of the firm

        	
          48

        

        	
          4.02

        

        	
          22

        
      


      
        	Owner’s requirement

        	
          49

        

        	
          4.02

        

        	
          22

        
      


      
        	Risk of fluctuation in material price

        	
          49

        

        	
          4.00

        

        	
          24

        
      


      
        	Prequalification requirement

        	
          50

        

        	
          4.00

        

        	
          24

        
      


      
        	Imported materials and equipment

        	
          48

        

        	
          3.96

        

        	
          26

        
      


      
        	Completeness of documents

        	
          47

        

        	
          3.91

        

        	
          27

        
      


      
        	Project location

        	
          50

        

        	
          3.90

        

        	
          28

        
      


      
        	Duration of project

        	
          49

        

        	
          3.86

        

        	
          29

        
      


      
        	Project’s possible contribution to breaking into new markets

        	
          48

        

        	
          3.83

        

        	
          30

        
      


      
        	Government legislation

        	
          49

        

        	
          3.82

        

        	
          31

        
      


      
        	Tendering duration

        	
          50

        

        	
          3.72

        

        	
          32

        
      


      
        	Tendering method

        	
          50

        

        	
          3.72

        

        	
          32

        
      


      
        	Requirement of bond capacity

        	
          47

        

        	
          3.68

        

        	
          34

        
      


      
        	Current workload

        	
          49

        

        	
          3.67

        

        	
          35

        
      


      
        	Value of liquidated damages

        	
          49

        

        	
          3.61

        

        	
          36

        
      


      
        	Market direction

        	
          46

        

        	
          3.59

        

        	
          37

        
      


      
        	Availability of other projects

        	
          48

        

        	
          3.56

        

        	
          38

        
      


      
        	Tax liability

        	
          49

        

        	
          3.55

        

        	
          39

        
      


      
        	Bidding document price

        	
          49

        

        	
          3.51

        

        	
          40

        
      


      
        	Site clearance of obstruction

        	
          48

        

        	
          3.48

        

        	
          41

        
      


      
        	Competitiveness of competitors

        	
          49

        

        	
          3.45

        

        	
          42

        
      


      
        	Insurance premium

        	
          49

        

        	
          3.43

        

        	
          43

        
      


      
        	Competitive environment

        	
          48

        

        	
          3.42

        

        	
          44

        
      


      
        	Number of competitors

        	
          49

        

        	
          3.39

        

        	
          45

        
      


      
        	Uncertainty due to weather conditions

        	
          48

        

        	
          3.38

        

        	
          46

        
      


      
        	Portion subcontracted to others

        	
          48

        

        	
          3.15

        

        	
          47

        
      


      
        	Identity of competitors

        	
          50

        

        	
          3.08

        

        	
          48

        
      

    


    Table 5 indicates that the financial capability of the client with a mean score of 4.56 is the most important factor considered by contractors when arriving at a decision on whether to bid for a construction project. Other important factors include the availability of capital, availability of materials, fulfilling the “to tender” condition, chances of obtaining the job, project size, and need for work with mean scores of 4.53, 4.39, 4.33, 4.33, 4.29 and 4.16, respectively. The number of competitors, uncertainty due to weather conditions, and portion subcontracted to others are shown in the table to be less important to the bid/no bid decision, while the identity of competitors with a mean score of 3.08 is said to exert the least importance on the bid/no bid decision.


    This study identifies the financial capability of the client as the most important factor considered for bid/no bid decisions by contractors when bidding for a construction project. Research conducted by El-Mashaleh et al. (2014) confirmed that of the key bidding factors considered by top Jordan contractors, the financial capability of the client is the most important factor affecting contractors. Studies by Wanous, Boussabaine and Lewis (2000) reveal the capability of the client to pay as being a very important factor influencing contractors’ decision to tender for a project, although it was not considered as an important factor in contractors’ bidding decision in the research findings of Shash (1993), Lowe and Parvar (2004) and Fayek, Ghoshal and AbouRizk (1999).


    The availability of capital, availability of materials, fulfilling the tender condition, chances of obtaining the job, project size and the need for work also emerge in this study as important factors in contractors’ bidding decisions. While Wanous, Boussabaine and Lewis (2000) identified fulfilling the tender conditions, the availability of capital, the availability of materials and project size as important factors. Shash (1993) and Hassanein (1996) reveal only project size as important factor in contractors’ bidding decisions. Another interesting finding of the study is that need for work and number of competitors tendering, which ranked as the two most important factors in bidding decisions in research conducted by Shash (1993) were not considered important in the current study. Nigerian contractors appear to play down competition because it is considered that other factors related to performance on past projects and most importantly, their relationship with project stakeholders might influence their chances of obtaining the job.


    Significant Differences of the Types of Contractors on the Factors Affecting Decisions to Bid


    This section was designed to test the significant differences in the most important factors considered by the two classes of contractors (comparison between indigenous and expatriate contractors) when making the bid/no bid decisions. The most important factors affecting bid/no bid decisions according to indigenous and expatriate contractors are shown in Table 6. From this table, the mean score shows that the most important factors affecting the bid/no bid decisions of indigenous contractors are the availability of capital, financial capability of client, fulfilling the “to tender” conditions, degree of hazard and availability of materials. Similarly, the result as depicted by the mean score in Table 6 indicates that expatriate construction firms consider first the client’s ability to pay, followed by the organisation’s chances of obtaining the job, the project size, type of owner/client identity and the site condition, as important factors affecting the choice of projects to bid or to not bid for. More significantly, as shown in Table 6, at p-value < 0.05, the two categories of contractors consider the financial capability of the client, number of competitors, current workload and project size are important factors that influence their bidding decision.


    The financial capability of the client is considered important by the two classes of contractors because it assesses the ability of the client to pay for the construction work to be executed. This is, however, in contrast to the availability of capital, which is considered important only by indigenous contractors. The availability of capital in preparation for construction projects is important for reducing the tendency of late and/or non-payment by clients, which would hinder the progress of work and ultimately might cause the abandonment of the project.


    Moreover, Table 6 shows the mean score of the factors considered least important by indigenous and expatriate contractors. For indigenous contractors, uncertainty due to weather conditions, portion sub-contracted to others and identity of competitors make up the list. However, expatriate contractors agree with indigenous contractors that the identity of competitors is one of the least important factors considered. Uncertainty due to weather, the requirement of bond capacity and bidding document price are the other factors considered least by expatriate contractors during the tender process. More significantly, as shown in Table 6, at p-value < 0.05, no factor was considered least among the highlighted factors by indigenous and expatriate contractors


    Table 6. Mann-Whitney Statistical Test of Significant Differences in the Types of Contractors on Important Bid/No Bid Factors


    [image: art]


    [image: art]


    Notes: M = Mean; R = Rank; Sig. = Significant; NS = Not significant


    Agreement of Contractors on the Important Factors Affecting Bidding Decisions


    This section examines the level of agreement of indigenous and expatriate contractors on the factors affecting bid/no bid decisions for construction projects. The Kendall co-efficient of concordance was used to test the level of agreement between the two types of contractors. The result is presented in Table 7 as depicted below.


    Table 7. Test of Agreement on Ranking of Important Bid/No Bid Factors


    
      
        	Comparison of Contractors

        	
          Correlation Co-Efficient (Rs)

        

        	
          t-cal

        

        	
          t-tab

        

        	
          Agreement

        

        	
          p-Value

        
      


      
        	Indigenous and expatriate

        	
          0.61

        

        	
          5.22

        

        	
          1.679

        

        	
          No

        

        	
          p < 0.05

        
      

    


    Table 7 shows the result of the combination of Spearman’s rank correlation coefficient, t-values, and the decision rule of agreement between contractors on the factors affecting the bid/no bid decisions within the industry. From Table 7, it can be observed that the t-cal of 5.22 is greater than the t-tab of 1.679 with 46 degrees of freedom (v = 46) at the p < 0.05 significance level, and it can then be concluded that there is no agreement between indigenous and expatriate contractors on the factors that affect the bid/no bid decision.


    This study advocates that no agreement exists between expatriate and indigenous contractors on the important factors that determine bid/no bid decisions. The study is similar to the one conducted by Hassanein (1996), in which he added his voice on the non-agreement of factors affecting indigenous contractors and foreign contractors in Egypt.


    CONCLUSION AND RECOMMENDATION


    The findings of this study serve as a basis for making the following conclusions and recommendations. The purpose of this paper is to evaluate the important factors local and expatriate contracting organisations consider in bidding decisions in the Nigerian construction industry. This paper highlighted the major factors considered by contractors and compared them with related research in other parts of the world.


    Furthermore, this paper tested the significant differences in the means of factors affecting indigenous and expatriate contractors in bidding decisions for construction projects. The Mann Whitney U statistical test revealed that three bid/no bid factors are significant to both indigenous and expatriate contractors in making bidding decisions. These factors include the financial capability of the client, project size and number of competitors. This is in agreement with Hatush and Skitmore (1997), who considered the number of competitors a very important factor in the bidding decisions of construction companies.


    Finally, the Kendall concordance coefficient was used to test the level of agreement among indigenous and expatriate contractors regarding the 48 bid/no bid decision factors for construction projects. Kendall’s coefficient of concordance provided sufficient evidence to conclude that there is no significant degree of agreement among local and foreign contractors concerning bid/no decisions for construction projects in Nigeria.


    When considering tenders for construction projects, building contractors should give primary attention to the client capability to pay for the work, project size and the number of competitors, if known, among other factors peculiar to the project. Contractors should also build their reputations in the construction industry by acquiring technical competencies and capabilities, as these qualities have become important considerations in assessing contractors’ competiveness and key indicators of successful tendering in construction projects. Finally, contractors should not rely solely on their relationship with the project stakeholders to obtain construction contracts, as this may not be sufficient to guaranteeing their chance of winning tenders, but should rather build their reputations, performance, technical competence and managerial capabilities.


    A suggested area of future studies could include but are not limited to examining the association between bid/no bid factors and bidding decisions in real life construction projects within the six geographical zones of the country.
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    Abstract: The occurrence of variation orders (VOs) in the construction industry is a regular trend all over the world. Hydropower projects are no exception, and it is difficult to find a hydropower project in Pakistan that does not experience VOs. The current research investigates the causes and impacts of VOs in mega hydropower projects using case studies of three mega hydropower projects in Pakistan. The results illustrate that errors and omissions in design, changes in scope and changes in design were among the three top contributing factors to VOs in hydropower projects that resulted in time and cost overruns. Because of VOs, the time overrun is 20%, and the cost overrun is 31% with respect to the planned time and cost of the project. Based on this research, the study recommends measures to curb the causes and impacts of VOs to optimise the construction process of mega hydropower projects.
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    INTRODUCTION


    A variation order (VO) is any change or modification to the design, quality or scope of work that is subject to an agreement with respect to the volume or nature of work carried out (O’Brien, 1998). The construction industry’s complex processes are prone to inevitable changes. To respond to these changes, change orders are issued to modify the original scope or design of the construction project (Construction Industry Institute [CII], 1990).


    VOs ultimately lead to delays in project completion (Arain, Assaf and Low, 2004). Delays increase the cost of construction because of price adjustment and fluctuations in the prices of various components, i.e., labour, fuel, cement and miscellaneous materials. In Pakistan, cost overrun also leads to serious problems in upcoming projects due to limited funds being available because most hydropower projects are funded by the World Bank and Asian Development Bank (ADB) on a loan basis.


    Whenever a project is delayed, it is difficult to agree on the additional time and the costs associated with such a delay. Disputes and claims arise when neither party (employer and contractor) agrees on the extra time and cost. This study’s results are beneficial for the employer, contractor and even the general public by allowing an understanding of the causes and effects of VOs in the construction of hydropower projects in Pakistan.


    In the 1970s, the Chartered Building Institute of the UK investigated VOs, especially their causes and effects, and found that time delays and cost overrun increase as a result of variations to construction contracts, as explained by Goodacre and Hunter (1990). In 1990, the Construction Industry Institute (CII) of the USA established two task teams focused on time and cost to examine the root causes, impact and magnitude of changes and how these changes can be managed effectively (CII, 1990). In addition to these institutes’ efforts, numerous research studies have considered various construction projects, as discussed below.


    LITERATURE REVIEW


    Changes and variations are, regardless of source, undesirable but remain common in all types of construction projects (O’Brien, 1998; Frisk, 1997). They are undesirable because of their negative effects on either the production flow or the product, which result in decreases in cost, time and quality performance (González et al., 2010; Lindhard, 2014).


    VOs are among the main causes of changes and variation in construction (Al-Momani, 2000). Therefore, VOs have a substantial effect on a project’s cost and time performance (Ibbs, 1997).


    The many different parties that are involved in a construction project result in a high possibility for VOs to arise. Thus, VOs can be caused by the consultant, the employer, or the contractor (Hanna, Calmic and Peterson, 2002). Therefore, VOs are common and are considered a normal part of a construction project (Arain and Low, 2005).


    A degree of change should be expected because it is difficult for clients to visualise the end product that they procure (Love, 2002). Variations occur more frequently when renovating or upgrading a construction. Arain and Low (2005) found that the average number of variations in upgrading projects was almost 21% more than that in new projects.


    Summed up, “the success of a construction project to a large extent is determined by the ability of the project team to manage the inevitable changes during the project” (Sun and Meng, 2009). The project team must make the necessary precautions to minimise both the number of VOs and their induced negative effect.


    Previous studies have focused on the causes of VOs. For instance, Alnuaimi et al. (2010) explored the causes of VOs in construction projects in Oman and found the top three reasons of VOs to be related to (1) additional work instructed by owner, (2) modifications by owners and (3) non-availability of manuals and specifications. Muhammad et al. (2010) looked into the causes of VOs in construction projects of Malaysia and found that the top three reasons of VOs were (1) change in plans by owner, (2) substitution of materials and (3) change in design by consultant. Additionally, in a study in Iran, Ismail et al. (2012) identified the top three reasons of VOs to be (1) change of plans, (2) errors and omissions in design and (3) differing site conditions. Finally, Hanif et al. (2014) analysed VOs in hydropower projects of Pakistan and found the top three reasons to be (1) change in scope, (2) omissions in design and (3) change in design.


    Project performance depends on a well-structured schedule. If the work is carried out smoothly within the time limits and approved budget, then maximum project performance is achieved. VOs induce project changes that have negative effects on project performance (Ismail et al., 2012). Variations adversely impact project performance in terms of cost, time delays, poor quality, productivity degradation, health and safety issues and professional relations among the parties to the contract (Al-Jishi and Al-Marzoug, 2008; Enshassi, Arain and Al-Raee, 2010).


    Many construction projects incur increased costs because of variation; however, all variations do not increase costs. Deletion in most cases reduces the overall cost of the project, while additions always increase costs (Thomas et al., 2002). The following direct costs are associated with VOs (Ssegawa et al. 2002):


    


    
      	Price adjustment/escalation,


      	Head office overheads,


      	Consumable materials,


      	Standby time of equipment,


      	Time-related costs associated with equipment and manpower and


      	Material charges associated with affected tasks.

    


    


    The employer always requires that their project be completed within the prescribed time because the costs associated with additional time are greater than the employer can bear. The contractor likewise desires to complete the project according to or within the allotted time. If the project is completed ahead of time, the contractor is typically awarded with a bonus and if the project is delayed because of an event for which the contractor is responsible, then the contractor is penalised with a contract-specific but often unbearable amount of liquidated damages. VOs are among the key reasons for project time and cost overruns (Bower, 2000).


    A number of studies have also explored the effects of VOs in construction. Alnuaimi et al. (2010) found in a study in Oman that the top three effects of VOs were (1) delays, (2) claims and disputes and (3) cost overruns. Moreover, Ijaola and Iyagba (2012) studied VOs in Nigeria and found the top three effects of VOs to be (1) claims and disputes, (2) delays and (3) cost overruns. In a research study carried out in Pakistan, Haseeb et al. (2011) found VOs to be the most frequent reason for delays. Another study in Denmark by Lindhard and Wandahl (2014) identified changes in work plans as the second most important cause of delay.


    Scientific Contributions


    The causes of variations and their effects/impacts have been explained by numerous authors, and many related papers have been published in all recognised journals from 1990 to date. Research on VOs has been carried out in many countries, such as the USA, the UK, South Africa, Iran, Malaysia, Oman, Jordan, Nigeria and Taiwan, particularly considering multi story buildings, institutional buildings and highway projects. However, the previous research has not emphasised the impact that VOs have on the construction of hydropower projects. To the best of our knowledge, no research has been carried out in Pakistan to identify the causes of variations in hydropower projects. The present research thus fills this knowledge gap by reviewing the existing literature on construction projects and investigating the causes and impacts of VOs in hydropower projects in Pakistan. Further, it offers recommendations for minimising the effect of VOs in such projects.


    Scope of Study


    The study is limited to the construction of hydropower projects (projects costing over 5000 million rupees) executed by the Federal Government of Pakistan over the last 10 years. These projects are constructed by construction contractors of the category C–A, as classified by the Pakistan Engineering Council. Grade C–A contractors have no limit for the construction cost of projects.


    Pakistani Environment


    It is imperative to understand Pakistan’s climatic conditions and environment before seeking to identify the factors that cause VOs in hydropower projects. Most of Pakistan’s hydropower projects are located in the north of the country, which has a period of cold weather and snowfall for almost three months during the winter season. The temperature in the winter can fall below –10°C in certain areas. Because it is difficult to work on site in these extreme conditions, most contractors prefer to work in the summer.


    These extreme climatic conditions pose various problems to contractors, including difficult delivery of equipment in high altitudes and unavailability of skilled manpower. Extreme weather disrupts the progress of work and delays projects, thus causing cost and time overruns. To respond to the problems posed by extreme weather and limited time available for work, a number of VOs are issued that adversely impact the progress of work. Understanding the causes of variations and their impacts can allow the effective control of these variations.


    Hanif et al. (2014) ranked the causes of VOs in Pakistan using the relative importance index, shown in Table 1.


    Table 1. Factors Causing VOs


    
      
        	Factors Causing VOs

        	
          Overall

        
      


      
        	
          RII

        

        	
          Rank

        
      


      
        	Scope changes by employer

        	
          0.83

        

        	
          1

        
      


      
        	Omissions and mistakes in design

        	
          0.82

        

        	
          2

        
      


      
        	Design changes

        	
          0.82

        

        	
          3

        
      


      
        	Change of project schedule

        	
          0.76

        

        	
          4

        
      


      
        	Discrepancies between contract documents

        	
          0.75

        

        	
          5

        
      


      
        	Inadequate project objectives

        	
          0.75

        

        	
          6

        
      


      
        	Owner’s financial problems

        	
          0.7

        

        	
          7

        
      


      
        	Inadequate shop drawing details

        	
          0.70

        

        	
          8

        
      


      
        	Design complexity

        	
          0.69

        

        	
          9

        
      


      
        	Unavailability of equipment

        	
          0.68

        

        	
          10

        
      


      
        	Change in specification by owner

        	
          0.68

        

        	
          11

        
      


      
        	Substitution of materials by employer

        	
          0.67

        

        	
          12

        
      


      
        	Insufficient scope of work for contractor

        	
          0.67

        

        	
          13

        
      


      
        	Consultant’s lack of knowledge on available materials

        	
          0.65

        

        	
          14

        
      


      
        	Change in government regulations

        	
          0.65

        

        	
          15

        
      


      
        	Unforeseen problems

        	
          0.62

        

        	
          16

        
      


      
        	Contractor’s lack of involvement in design

        	
          0.62

        

        	
          17

        
      


      
        	Inaccessibility of skilled manpower

        	
          0.60

        

        	
          18

        
      


      
        	Contractor’s financial difficulties

        	
          0.56

        

        	
          19

        
      


      
        	Defects in works executed

        	
          0.50

        

        	
          20

        
      

    


    Source: Hanif et al. (2014)


    RESEARCH METHOD


    The presented research is based on the 38 causes of VOs identified in a literature review by Hanif et al. (2014). By applying a questionnaire to employers, consultants and contractors from hydropower projects in Pakistan, Hanif et al. (2014) ranked the VOs by relative importance. To verify the results, they tested the findings using a reliability test (Cronbach alpha). All scales were found to be in the acceptable range, with alpha values above 0.70, as defined by Nunnally (1978).


    Building on Hanif et al. (2014), this research uses case studies to make an in-depth analysis of the causes and impacts of VOs on the time and cost of selected hydropower projects in Pakistan. By comparing our findings to those of Hanif et al. (2014), a number of recommendations are presented. The research process is shown in Figure 1.


    
      [image: art]


      Figure 1. Research Methodology Flow Chart

    


    A qualitative case study approach was applied to three hydropower projects because this approach allows the object studied to be viewed in its context (Yin, 2003) and thus offers a deeper understanding of causes and impacts of VO. The methods of data collection in all three cases consist of the following:


    


    
      	Interviewing the relevant persons involved in the construction of the hydropower plants.


      	Reviewing archived project documents.

    


    


    The analysis was carried out by examining and taking notes on the monthly progress reports, design reports, project completion reports, correspondence among client, consultant and contractor and various meetings recorded in the form of minutes, all of which indicated the causes and effects/impacts of VOs on projects.


    CASE STUDY FINDINGS


    This section presents a summary of VO analysis based on case studies of the three selected mega hydropower projects in Pakistan, each with different capacities, that were executed by the Government of Pakistan. Unit/item rate, which is the traditional method, was used as delivery system for all of the projects. In this method, the client hires a consultant for the project design, and a contractor is selected by bidding. Table 2 shows the salient features of each mega hydropower project studied.


    Table 2. Salient Features of Three Case Studies


    
      
        	

        	
          Case I

        

        	
          Case II

        

        	
          Case III

        
      


      
        	Type of contract

        	
          Unit Rate

        

        	
          Unit Rate

        

        	
          Unit Rate

        
      


      
        	Size of facility (MW)

        	
          1,450

        

        	
          1,000

        

        	
          969

        
      


      
        	Total no. of VOs issued

        	
          46

        

        	
          43

        

        	
          38

        
      


      
        	Contract duration (days)

        	
          1,555

        

        	
          1,178

        

        	
          2,830

        
      


      
        	Contract cost (million USD)

        	
          266

        

        	
          229

        

        	
          1,515

        
      

    


    Case Study No. 1: Hydropower Project, 1450 MW


    Case Study No. 1 is the Ghazi Barotha Hydropower Project, located on the Indus River, 7 km downstream of Tarbela Dam, in Khyber Pakhtoonkhowa province. The project was completed during the fiscal year 2003–2004. The dam is placed at a major run of the river and is an environmentally sustainable project designed to meet the acute shortage of peak power demand in the country. The project is based on the utilisation of the hydraulic head available between the tailrace at Tarbela Dam and the confluence of the Indus and Haro Rivers for power generation. In this reach, the Indus River drops by 76 m in a distance of 63 km and generates 1,450 MW electricity and 6.6 billion units kilowatt-hours annually. The start and end dates of the projects were December 1995 and August 2003, respectively. The project’s 46 VOs delayed project completion by 200 days, and the four VOs selected for study had a collective time impact of 90 days, which indicates an impact of 45% of the project’s total delay. This significant time impact was the main reason for selecting these VOs for the study. The pictorial view of the project is shown in Figure 2.
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      Figure 2. Ghazi Barotha Hydropower Project (1450 MW)

    


    During the construction phase of this project, a number of VOs were issued by the consultants. The descriptions of the four major VOs are as follows:


    
      	VO No. 1, Change in Design: It was issued to flatten the slopes above service road level. In tender, the drawn slopes were very steep; this was changed to a mild slope during design review to safeguard the service road against falling material. As a result of this VO, the additional cost to the project was USD 0.77 million, and the project was delayed by 20 days.


      	VO No. 2, Discrepancies between Contract Documents: This was assigned to an increase in the cost of a bill of quantities (BOQ) item, i.e., admixture. At the time of tender, the cost of admixture was low. However, during the construction, the cost of admixture increased abnormally due to high price inflation, which resulted in an additional cost of USD 0.49 million. The project was delayed by 15 work days.


      	VO No. 3, Change of Scope: It was initiated as a result of an additional layer of reinforcing steel in the concrete lining of the 52-km-long power channel of the hydropower project. This variation caused an additional cost of USD 2.18 million and the project was delayed by 30 work days.


      	VO No. 4, Error and Omission in Design: Because of this variation, the railway bridge was increased in height by 2 feet. This resulted in an additional cost of USD 3.64 million, and the project was delayed by 35 work days. A dispute also arose between the employer and the contractor over this variation.

    


    Case Study No. 2: Hydropower Project, 1000 MW


    Case Study No. 2 examines the dam raising of the Mangla hydropower project, which is located in the vicinity of Mangla district Mirpur Azad Kashmir. The important feature of this project was raising the height of the dam by 30 feet. Its storage capacity was enhanced by 2.88 MAF to allow the generation of 120 MW (644 Gwh/Annum) of additional power. The start and end dates of the project were April 2004 and December 2009, respectively. The project’s 43 VOs caused a delay of 282 days, and the VOs selected for study had a time impact of 180 days, or 60% of the delay. This time impact was the main reason for the selection of these important VOs. The pictorial view of the project is shown in Figure 3.
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      Figure 3. Mangla Raising Hydropower Project (1,000 MW)

    


    The descriptions of the four VOs are as follows:


    
      	VO No. 1, Change of Scope: It was issued to construct additional stairs to instrument locations and instrument houses at the main dam. To ensure safe access to the extended and new instruments, additional staircases had to be placed at locations other than the six shown on the tender drawings. This variation resulted in an additional cost of USD 0.35 million, and the project was delayed by 40 work days.


      	VO No. 2, Change of Scope: This VO was issued to install a new guard rail at the crest of the dam, which was required for traffic security. It was provided in the construction drawing at tender stage, but the relevant pay item was not provided in the respective BOQ. The preparation of the VO was necessitated to allow payment for the work item in accordance with one of the clauses of the contract. This variation resulted in an additional cost of USD 0.34 million, and there was a time impact of 20 work days.


      	VO No. 3, Change in Design: This VO was issued to construct concrete toe drains of varying sizes at the main dam and intake embankment. At the tender stage, the cross section of a typical drain was given in the drawings. Thus, the engineer had to determine the provision of toe drains during the course of construction of the main dam and intake embankment. At different locations along the extended toe of the dam, toe drains were constructed, which constituted a variation and resulted in an additional cost of USD 0.23 million and a delay of 1 working month.


      	VO No. 4, Error and Omission in Design: It was issued for the underwater placing of a three-foot-thick protective layer of riprap on the toe weight upstream of the intake embankment. The intake toe weight was constructed from sandy gravel from the Jhelum river bed and was composed of rounded to sub-rounded particles of gravel and cobbles. The intake toe weight has a slope facing the tunnel intake. To protect the slope, it was necessary to place a three-foot-thick protective layer of riprap (4- to 12-inch particles) acting as stud against rolling of the rounded riprap particles. This constituted additional work, which was carried out through a VO and resulted in an additional cost of USD 0.72 million and a delay of 70 work days.

    


    Case Study No. 3: Hydropower Project, 969 MW


    The third case study is the Neelum Jhelum Hydroelectric Project (NJHEP) located in the vicinity of Muzaffarabad (AJ&K). It diverts Neelum river water through a tunnel into the Jhelum River. The intake of the Neelum Jhelum is at Nauseri, 41 km east of Muzaffarabad. The power house is being constructed at Chatter Kalas, 22 km south of Muzaffarabad. After passing through the turbines, the water will be released into the Jhelum River approximately 4 km south of Chatter Kalas. The Neelum Jhelum Hydroelectric Project has an installed capacity of 969 MW. The start and end dates of the project are January 2008 and December 2016, respectively. The project’s 38 VOs caused delays totalling 730 days and the three out of fours that were selected for the study had a collective impact of 520 days causing 71% of the project’s total delay and VO 4 saved almost a year of work days. The project is to produce 5.15 billion units of electricity annually.
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      Figure 4. Neelum Jehlum Hydropower Project (969 MW)

    


    During the construction phase of the Neelum Jehlum project, 38 VOs were issued by the consultants before October 2013. The description of four major VOs are as follows:


    
      	VO No. 1, Change in Design: This VO redesigned the diversion dam, intake and sedimentation basin. Due to the high seismic risks, environmental demands and problems related to land acquisition, it became necessary to make several changes in the existing design. This VO incurred an additional cost of USD 124 million, and the project was delayed by 150 work days.


      	VO No. 2, Change of Scope: This VO was issued to increase hydraulic capacity of the transfer tunnels as per the requirements for the turbines. Concrete lining was introduced instead of shotcrete lining. The diameter of the tunnel was enlarged to overcome the higher friction of shotcrete lining. As a result of this VO, the additional cost to the project was USD 315 million, and the project was delayed by 180 work days.


      	VO No. 3, Error and Omission in Design: It was initiated to include concrete lining of a headrace tunnel. Full face tunnel lining was selected to reduce hydraulic losses and reduce the maintenance and repair costs associated with an unlined tunnel. As a consequence of this variation, the project faced an additional cost of USD 328 million and fell behind schedule by 190 work days.


      	VO No. 4, Unavailability of Equipment: This VO was assigned because of the unavailability of equipment, i.e., tunnel boring machine. To save time on tunnel excavation, the government decided to purchase this machine, which caused an additional cost of USD 480 million to the client but whose use saved almost 365 working days.

    


    RESULTS AND DISCUSSION


    In all of the aforementioned case studies, VOs had an impact on the project time and costs. Table 3 shows the accumulated impact of time and cost overrun of all VOs of each project.


    Table 3. Time and Cost Overrun Due to VOs for All Case Studies


    
      
        	

        	
          Case I

        

        	
          Case II

        

        	
          Case III

        

        	
          Avg. of AII Case Studies

        
      


      
        	Total no. of VOs

        	
          46

        

        	
          43

        

        	
          38

        

        	
          42

        
      


      
        	Time extension due to all VOs (days)

        	
          200

        

        	
          282

        

        	
          730

        

        	
          404

        
      


      
        	Time impact (%)

        	
          12.8

        

        	
          24.0

        

        	
          25.7

        

        	
          20

        
      


      
        	Cost of VOs (million USD)

        	
          12.42

        

        	
          4.05

        

        	
          1350

        

        	
          455

        
      


      
        	Cost impact (%)

        	
          4.94

        

        	
          1.17

        

        	
          89.13

        

        	
          31

        
      

    


    In all three case studies, only a few key VOs were found to cause the majority of the total impact. In the first case study, four of the 46 VOs were considered critical because these four VOs (change in design, discrepancies between documents, change of scope and error and omissions in design) caused a time overrun of 100 days and a cost overrun of USD 7 million, which correspond to 50% and 56% of the total time and cost overrun of this project, respectively. In Case Study No. 2, four of the 43 VOs were identified as critical (change of scope, change in design and error and omissions in design) because they led to a time overrun of 180 days and a cost overrun of USD 1.6 million. Moreover, the four VOs represented 63% and 40% of the project’s total cost and time overrun, respectively. In the third case study, four of the 38 VOs were considered critical. These four VOs (change in design, change of scope, error and omissions in design and unavailability of equipment) caused a time overrun of 520 days and cost overrun of USD 1,247 million, corresponding to 71% and 94% of the total impact on cost and time, respectively.


    Table 4. Time Overrun (%) Due to Critical VOs for All Case Studies


    
      
        	

        	
          Case I

        

        	
          Case II

        

        	
          Case III

        

        	
          Avg. of AII Case Studies

        
      


      
        	Error and omission in design

        	
          2.25

        

        	
          5.94

        

        	
          6.71

        

        	
          4.9

        
      


      
        	Change of scope

        	
          1.94

        

        	
          5.09

        

        	
          6.3

        

        	
          4.4

        
      


      
        	Change in design

        	
          1.29

        

        	
          2.54

        

        	
          5.30

        

        	
          3.0

        
      


      
        	Unavailability of equipment

        	
          –

        

        	
          –

        

        	
          (12.8)**

        

        	
          –

        
      


      
        	Discrepancies between contract documents

        	
          0.96

        

        	
          –

        

        	
          –

        

        	
          *

        
      

    


    Notes:


    * VOs related to unavailability of equipment or to discrepancies between contract documents only appeared once; thus, no average values are calculated


    ** The VO caused by unavailability of equipment was introduced to reduce time; thus, it had a negative impact on time overrun


    Table 5. Cost Overrun (%) Due to Critical VOs for All Case Studies


    
      
        	

        	
          Case I

        

        	
          Case II

        

        	
          Case III

        

        	
          Avg. of AII Case Studies

        
      


      
        	Error and omission in design

        	
          1.45

        

        	
          0.20

        

        	
          21.65

        

        	
          7.7

        
      


      
        	Change of scope

        	
          0.31

        

        	
          0.10

        

        	
          20.85

        

        	
          7.0

        
      


      
        	Change in design

        	
          0.87

        

        	
          0.06

        

        	
          5.26

        

        	
          2.0

        
      


      
        	Unavailability of equipment

        	
          –

        

        	
          –

        

        	
          31.5

        

        	
          *

        
      


      
        	Discrepancies between contract documents

        	
          0.18

        

        	
          –

        

        	
          –

        

        	
          *

        
      

    


    Notes: * VOs related to unavailability of equipment or to discrepancies between contract documents only appeared once; thus, no average values are calculated


    By evaluating the causes of the VOs considered in the case studies of the three hydropower projects and comparing their impacts, the most significant causes of VOs were identified. Table 4 presents the impact on time due to critical VOs and their cost impact is presented in Table 5. Tables 4 and 5 contain the five most significant causes with the largest impact on either time or cost of the project in each case study. In all case studies, the following three causes of VOs were found most common: error and omission in design, change of scope and change in design.


    COMPARISON OF RESULTS


    The presented case study research was conducted with a basis in the work of Hanif et al. (2014). A quick comparison of the top three VOs in the case study and in the findings of Hanif et al. (2014) is shown in Table 6. In both studies, emission in design, change of scope and change in design are found to be the top three; thus, the findings of the studies match.


    Table 6. Comparison of Causes of VOs Revealed by Survey-Based Approach and Case Study Approach


    
      
        	Rank

        	Causes (Pakistan) (Hanif et al., 2014) Survey-Based Approach

        	Present Study Case Study Approach
      


      
        	
          1

        

        	Change of scope

        	Emission in design
      


      
        	
          2

        

        	Omissions in design

        	Change of scope
      


      
        	
          3

        

        	Change in design

        	Change in design
      

    


    Table 7. Comparison of Causes of VOs Revealed by Different Studies


    
      
        	
          Rank

        

        	
          Causes (Pakistan) (Hanif et al., 2014)

        

        	
          Causes (Malaysia) (Mohammad et al., 2010)

        

        	
          Causes (Iran) (Ismail et al., 2012)

        

        	
          Causes (Oman) (Alnuaimi et al., 2010)

        
      


      
        	
          1

        

        	Change of scope

        	Change of plan by owner

        	Change of plan

        	Owners instruct additional work
      


      
        	
          2

        

        	Omissions in design

        	Substitution of materials

        	Errors and omissions in design

        	Owners instruct changes in design
      


      
        	
          3

        

        	Change in design

        	Change in design by consultant

        	Differing site conditions

        	Non-availability of manuals and procedures
      


      
        	
          4

        

        	Change of project schedule

        	Errors and omissions in design

        	Weather conditions

        	Non-availability of license to maintain quality of consultancy service
      


      
        	
          5

        

        	Conflicts between contract documents

        	Scope of work for the contractor

        	Employer’s financial problems

        	Poor communication between government and owner
      

    


    Moreover, the top causes of VOs identified are similar to the findings from previous VO studies. Table 7 shows the top five causes of VOs from research studies conducted in Oman, Malaysia, Iran and Pakistan. Change of scope, omissions in design and changes in design are found to be top causes in all studies (with varying wording). Thus, this study’s results support and strengthen the findings of previous research.


    Other important causes are the unavailability of equipment, change of project schedule, substitution of materials, non-availability of manuals and procedures, non-availability of license to maintain quality of consultancy service and weather conditions.


    CONCLUSIONS AND RECOMMENDATIONS


    This paper presented a detailed case study based on analysis of the impacts that VOs have on the time and cost of hydropower projects in Pakistan. The following important conclusions/findings can be drawn from this research.


    VOs occurred in all three mega hydropower projects followed in the study. Their frequency varied between 38 and 46, with an average of 42 registered occurrences.


    
      	The causes of VOs with the most significant impacts on time and cost of construction of hydropower projects in Pakistan were: (a) error and omissions in design, (b) change of scope, (c) change in design, (d) unavailability of equipment and (e) discrepancies between contract documents.


      	Case studies capturing the actual time and cost impacts revealed that a few VOs can comprise the majority of the total impact on cost and time of the project.


      	In all three case studies, individual VOs’ impact on time varied between 12.8% and 25.7%, corresponding to an average time overrun of 20% with respect to all the VOs occurring throughout the project lifetime.


      	In relation to the cost impact, the VOs had an impact between 4.94% and 89.13%, corresponding to an average cost overrun of 31% with respect to all the VOs occurring throughout the project lifetime.


      	The average impacts of the three most critical causes were calculated: error and omissions in design (time overrun: 4.9% and cost overrun: 7.7%), change of scope by employer (time overrun: 4.4% and cost overrun: 7.0%) and change in design (time overrun: 3.0%, and cost overrun: 2.0%).

    


    Based on the findings of this research study, the key recommendations to reduce the frequency and impact of VOs in future construction projects are as follows:


    
      	The most critical cause, i.e., errors and omissions in design, can be reduced by engaging appropriate design consultants who have participated in the completion of similar construction projects. Employment of a permanent and well-settled team member can lead to successful project completion and create an environment of mutual understanding among the project’s key stakeholders.


      	With regard to the second most critical cause of VOs, i.e. change of scope, it is recommended that proper and detailed feasibility study, project design and modelling techniques be carried out before finalisation of the scope of work. The working personnel should have worked previously on similar hydropower projects, and lessons learnt should be adopted to reduce scope creep.


      	Keeping the remaining three critical causes of VOs in mind, it is recommended that consultants not transfer well-settled design team members from their respective offices to avoid hampering project design activities and that the client ensure, at the stage of bidding, that the contractor has all of the equipment needed to construct the project. A proper review of the method statement, a resource-loaded schedule which clearly defines the role and responsibilities of labour and equipment and anticipated progress curves of the project can prevent these causes of VOs. Moreover, a proper constructability analysis by a panel of experts before the start of the project can reduce discrepancies in the contract documents.
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    Abstract: The value management (VM) approach often faces many barriers when applied in the Vietnamese construction industry, as well as in many other developing countries. Most of the related past works identify an insufficient number of factors that hinder the application of VM. This study identified 18 factors hindering the application of VM in the construction industry. To gather views from industrial practitioners with many years of experience in construction projects, this study administered questionnaire surveys. The findings revealed that the four greatest obstacles to the application of VM were the lack of VM experts, the lack of knowledge about VM, the lack of local VM guidelines, as well as technical norms and standards, and the lack of investments, support policies and human resources to conduct VM in construction companies. Additionally, the factor analysis method was applied to investigate the correlation effects of the hindrance factors, which resulted in four core components representing the hindrance factors, namely, lack of qualified personnel to implement VM, inherent difficulties with VM workshops, lack of awareness of VM, and lack of VM application documents. The study contributes to the body of knowledge relating to the application of VM in the construction industry. The findings can be generalised to many developing countries, as they face similar problems in terms of promoting the application of VM in the construction industry.


    Keywords: Value management, Value engineering, Construction industry, Developing countries, Vietnam


    INTRODUCTION


    The global construction industry experienced rapid growth between 2009 and 2012, driven primarily by expansion in developing countries. However, the industry’s revenue growth slowed from 2012 to 2013 due to the euro crisis and the aftereffects of the financial crisis in the United States (US) (ReportLinker, 2015). The construction sector in Vietnam, a fast developing country in Southeast Asia, has not escaped the problem and has faced numerous challenges in recent years. The construction industry recorded a compound annual growth rate of 16.12% during the review period (2009 to 2013), but then industry growth fell from 19.7% in 2011 to 7.0% in 2013 (Businesswire, 2014). Moreover, there are many construction projects that have been on hold or abandoned due to the lack of capital of investment. Accordingly, the slump of this industry has resulted in substantial impacts on other related economic sectors, such as building materials industries (Vietnam Chamber of Commerce and Industry, 2014). Under such circumstances, it is significant that the contractors and consultancy firms have the ability to reduce project costs, enhance project functions, and reduce completion times. The best way to achieve these objectives is to adopt the value management (VM) approach.


    VM is also known as value engineering (VE) or value analysis (VA) (Society of American Value Engineers [SAVE], 2014). Although some schools of thought tend to distinguish VM from VE and VA, it is more widely accepted that the term VM can be used to represent other related value methodologies (Shen and Liu, 2003). For simplicity, the term VM is used synonymously with VE and VA throughout this study. VM is a systematic, multi-disciplinary, structured methodology that identifies opportunities to remove unnecessary costs, improve value and optimise the life cycle cost of a facility while assuring that quality, reliability, performance, and other critical factors meet or exceed the expectations of the customer (Dell’Isola, 1997). The origins of VM date back to WWII and the early 1940s when Lawrence D. Miles found ways to alleviate the material shortage problem in production of the General Electric Company (SAVE, 2014). The VM technique was subsequently introduced into construction by the US and the Army Corps of Engineers circa 1963. Outside the US, VM practices and applications were introduced in Japan, Italy, Australia and Canada during the 1970s (Cheah and Ting, 2005). In 1985, the association for VM practitioners was established and is knowns as the Society of American Value Engineers (SAVE) (Latief and Kurniawan, 2009).


    Currently, VM is being widely practiced in many countries around the world. However, concepts and applications of VM do not seem to be well embraced in the construction sector of the majority of developing countries. For example, in Malaysia and China, VM is still in its infancy and has not been well-accepted (Jaapar et al., 2009; Li and Ma, 2012). Additionally, VM is rarely applied in the Southeast Asian construction industry (Cheah and Ting, 2005) and is also less widely practiced in South Africa (Bowen et al., 2010). Malla (2013) found that the concept of VM is only now being introduced in Nepal, whereas the adoption of VM in the Myanmar and Nigerian construction sectors is extremely slow and unpopular among construction professionals (Phyo and Cho, 2014; Aduze, 2014). In Vietnam, although there is some evidence of applying the VM process in the construction industry, it is not a popular concept. Rather, VM in Vietnam is regarded as a developing practice still in its infancy stage, with only a small number of construction projects having implemented VM as a practice (Viet and Van, 2013). In fact, very few construction companies in Vietnam have adopted the VM process to reduce costs and enhance quality, Instead, it has been applied mainly by foreign consulting firms or Engineering Procurement Construction (EPC) contractors, such as Japanese and Korean firms (Viet and Van, 2013). Conversely, the majority of owners are still unfamiliar with the concept of VM.


    Thus, to promote the application of VM, it was determined that identifying factors that were impeding the adoption of VM would help practitioners assess the barriers that were preventing them from applying, accepting and implementing VM strategies. The hindrance factors identified in earlier studies were considered to be too general and lacking in detail. Moreover, the earlier studies only ranked the factors that were hindering the adoption of VM. Thus, the latent factors that were the root impediments remained undetermined. Accordingly, the objectives of the study outlined in this paper are (1) to identify the hindrance factors and assess the degree to which each factor hinders the application of VM in the construction industry and (2) to investigate the underlying relationships between these factors. Following this introduction, the second section reviews the notable factors hindering the application of VM in the construction industry and discusses the similarities and differences of this study with previous studies. The third section introduces the research methodology, including the research process and various tests and analysis techniques used in the study. The fourth section introduces the data analysis and discusses the findings of the study. The paper ends with a general conclusion.


    LITERATURE REVIEW


    The application of VM in the construction industry has attracted the interest of many researchers and practitioners. Shen (1997) conducted a survey to investigate VM awareness and application in Hong Kong’s construction industry and highlighted three important reasons VM was not being implemented in the work environment, specifically, a lack of knowledge as to how to implement VM, a lack of confidence with respect to introducing VM to clients, and a lack of time to implement VM. He ascertained that the lack of awareness and knowledge of VM on the part of senior management in client organisations was responsible for the fact that so few companies had adopted VM as a strategy. Similarly, an insufficient amount of time to implement VM and the lack of knowledge about VM were found to be two key factors hindering the application of VM in Southeast Asia (Cheah and Ting, 2005). Lai (2006) identified ten factors hindering the application of VM in the Malaysian construction industry. The main factors included a lack of knowledge about VM, a lack of support from parties with authority, such as the government and company owners, and a lack of local VM implementation guidelines. Not surprisingly, a lack of knowledge about VM was again a key problem, whereas a lack of time to implement VM was not a factor causing significant obstacles in Malaysia. For the case of China, Li and Ma (2012) also concluded that the lack of time to implement VM was not a severe problem and that the main hindrances were a lack of expert knowledge about VM, a lack of technical norms and standards, and a lack of VM experts.


    Issues related to VM have received much attention in other countries as well, especially in developing countries. Perera and Karunasena (2004) found that in Sri Lanka the application of VM in the construction sector is relatively new and there is little evidence of its implementation in the construction industry. Some reasons for the absence of VM in Sri Lanka were cited as the lack of standard procedures for implementing the VM process; the lack of encouragement, advice and guidance from the construction industry regulatory body to incorporate VM and the lack of information and guidance regarding the benefits of VM. According to AI-Yami (2008), the lack of information with respect to specifications, standards, historical data, etc., the lack of leadership, the lack of time to implement VM, the lack of awareness about VM, and the lack of client commitment were the five major obstacles impeding the application of VM in the Saudi public sector. Fard et al. (2013) investigated VM in the context of Iran and identified five factors hindering the implementation of VM in the construction industry, namely, outdated standards and specifications, habitual thinking and negative attitude, lack of local guidelines and information, lack of knowledge and practices, and change in owners’ requirements. More recently, Aduze (2014) has studied the prospects and challenges of implementing VM in Nigerian construction projects. The study concluded that the lack of government legislation and policy, client’s negative reception, and lack of knowledge about VM are some of the factors impeding the application of VM in Nigeria. However, the lack of awareness about VM, which was the number one factor in Hong Kong, Malaysia, and China, was not found to be the greatest factor impeding VM application. Malla (2013) made recommendations to promote the application of VM in the Nepalese construction industry rather than identifying the hindrance factors. Malla’s (2014) recommendations included providing an incentive clause for a VM re-proposal in the contract document, the commitment from top management to support VM, the forming a VM team with experienced VM members, and providing sufficient time to apply VM.


    In addition, other researchers have focused on problems affecting the implementation of the VM workshop. Jaapar et al. (2009) investigated the impact of VM implementation in Malaysia and confirmed that the lack of VM knowledge and practice, a resistance to change by the involved parties, and the conflicting objectives of the project among parties were the main problems mentioned during the VM workshop. Latief and Kurniawan (2009) studied the implementation of VM in the infrastructure services of Indonesia’s public works department. They outlined 31 factors influencing the preparedness of implementing VM from various references and found five main factors, namely, the number of personnel with VM certification, VM implementation regulations, personnel composition, comprehension of VM techniques and management, and level of education of personnel. Another study examined infrastructure projects of Whyte and Cammarano (2012). They used a semi-structured interview method to investigate the extent of VM implementation in the Western Australian engineering industry. The study indicated that time limitations, a lack of understanding, and the participation of individual team members negatively influence the level of success of the VM workshop.


    Each of the above-mentioned studies presented different conclusions about hindrance factors. However, most of the studies revealed that the lack of knowledge and awareness about VM was one of the biggest obstacles and the primary reason for the limited application of VM in the construction industry. There was no consensus regarding the lack of time to implement VM as one of the greatest hindrances when comparing studies. Other noteworthy factors include the support of government and relevant parties, especially owners, and the lack of VM implementation guideline.


    RESEARCH METHOD


    The research methodology is schematically presented in Figure 1. To achieve the research objectives of this study, questionnaire surveys were designed to gather views from industrial practitioners. This study incorporates two types of questionnaires. Questionnaire 1 evaluates the hindrance levels of factors with respect to the application of VM, and Questionnaire 2 applies the AHP method for a pair-wise comparison of the hindrance factors. The decision to use the broad-based survey method was mainly because this study is exploratory in nature. Furthermore, this method makes it possible to involve more subjects in a limited time in comparison with other methods. For example, the interview method does not always permit easy access to a number of participants as not everyone who is willing to answer any questions is willing to be interviewed.


    
      [image: art]


      Figure 1. Conceptual Research Framework

    


    The development of Questionnaire 1 was supported by the literature review. A preliminary set of hindrance factors was collected from the literature review and presented in the pre-test questionnaires. A pilot study was then conducted to validate the questionnaire with nine experts who had experience in VM. The experts were asked to assess the comprehensiveness of all questions in the pre-test questionnaire and to especially verify the adequacy and appropriateness of the hindrance factors specific to the Vietnam context. The experts were to exclude unimportant factors and add hindrance factors that they perceived as relevant. According to their comments, four factors were added, and some minor adjustments to the structure of Questionnaire 1 were made. As a result of the outcome of the literature review and the pilot test, 18 factors hindering the application of VM in the construction industry were identified and are presented in Table 1.


    The final version of Questionnaire 1 consists of three parts. The first part of the questionnaire introduces participants to the origin and purpose of the survey and provides some basic knowledge about VM. The second part of the questionnaire focuses on assessing the degree of hindrance of the 18 factors as well as the degree of understanding of VM, sources for obtaining knowledge about VM, respondent’s experiences with VM and the frequency of involvement in VM workshops. Subsequently, an open-ended question at the end of this section asked respondents to list recommendations for increasing the understanding, acceptance and implementation of VM in the construction industry. All hindrance factors were rated on a five-point Likert scale (1= Not a hindrance to 5 = Extreme hindrance), which has been widely used in many previous VM studies (Lai, 2006; AI-Yami, 2008; Jaapar et al., 2009; Li and Ma, 2012; Phyo and Cho, 2014). The third section of the questionnaire gathers background/demographic information of respondents.


    Table 1. The Hindrance Factors Impeding the Application of VM in the Construction Industry


    
      
        	Codes

        	The Hindrance Factors

        	References
      


      
        	
          HF1

        

        	Too few construction projects applying VM

        	Experts’ opinion
      


      
        	
          HF2

        

        	Complexity of proposed projects to apply VM

        	Experts’ opinion
      


      
        	
          HF3

        

        	Lack of knowledge about VM

        	Shen (1997); Cheah and Ting (2005); Lai (2006); Li and Ma (2012); AI-Yami (2008); Fard et al. (2013); Aduze (2014); Jaapar et al. (2009); Latief and Kurniawan (2009); Whyte and Cammarano (2012)
      


      
        	
          HF4

        

        	Lack of support and active participation from owners and stakeholders

        	Cheah and Ting (2005); Lai (2006); AI-Yami (2008); Aduze (2014); Malla (2013); Jaapar et al. (2009); Whyte and Cammarano (2012)
      


      
        	
          HF5

        

        	Lack of contract provisions for implementation VM between owners

        	Cheah and Ting (2005); Fard et al. (2013); Malla (2013); Latief and Kurniawan (2009)
      


      
        	
          HF6

        

        	Inexperienced and incompetent contractors

        	Experts’ opinion
      


      
        	
          HF7

        

        	Defensive attitude of original design team

        	Lai (2006); Li and Ma (2012); Fard et al. (2013)
      


      
        	
          HF8

        

        	Lack of investments, support policies and human resources to conduct VM in construction companies

        	Experts’ opinion
      


      
        	
          HF9

        

        	Lack of VM experts

        	Li and Ma (2012); Latief and Kurniawan (2009)
      


      
        	
          HF10

        

        	Lack of cooperation and interaction with internal VM team

        	Latief and Kurniawan (2009)
      


      
        	
          HF11

        

        	Lack of VM team competence to accurately estimate costs

        	Latief and Kurniawan (2009)
      


      
        	
          HF12

        

        	Inexperienced and incompetent VM team members

        	Malla (2013); Latief and Kurniawan (2009)
      


      
        	
          HF13

        

        	Unqualified VM facilitator

        	Jaapar et al. (2009)
      


      
        	
          HF14

        

        	Lack of gathered information in early stage causing difficulties in creating ideas and alternatives

        	AI-Yami (2008); Jaapar et al. (2009)
      


      
        	
          HF15

        

        	Difficulties conducting analysis and evaluating alternatives

        	Lai (2006)
      


      
        	
          HF16

        

        	Lack of time to conduct VM studies

        	Shen (1997); Cheah and Ting (2005); Lai (2006); Li and Ma (2012); AI-Yami (2008); Malla (2013); Whyte and Cammarano (2012)
      


      
        	
          HF17

        

        	Lack of local VM guidelines as well as technical norms and standards

        	Lai (2006); Li and Ma (2012); Perera and Karunasena (2004); Fard et al. (2013)
      


      
        	
          HF18

        

        	Lack of legislation providing for application of VM in the construction industry

        	Perera and Karunasena (2004); Aduze (2014); Latief and Kurniawan (2009)
      

    


    Note: For all factors, the scale = 1 to 5, where 1 = Not a hindrance and 5 = Extreme hindrance


    The target respondents of the survey included contractors, designers, consultants, and owners, that is, those who are involved in the VM workshops. Moreover, it is significant that the respondents to the questionnaires included by different stakeholders because VM is known as a multi-disciplinary team approach. Within the class of non-probability sampling techniques, a convenience sampling method was used in this study. The researchers obtained the list of members of the Construction Management Association (CMA) through friends. The questionnaires were then distributed to CMA members from many different organisations and companies in the Vietnamese construction industry. A total of 270 questionnaires were disseminated in March of 2014. Seventy questionnaires were hand delivered to respondents at the CMA’s VM seminar, and 200 online questionnaires were sent to respondents via email. Thus, it is believed that the sample is a reasonable random sample of members of the CMA. To increase the response rate, a reminder to complete the questionnaire was sent to the potential respondents one month after the distributing of the questionnaires. The distribution of the questionnaires is summarised in Table 2. Of the 270 questionnaires distributed, 107 questionnaires were returned. Nine responses were eliminated because of a high degree of incompleteness. Consequently, this study was based on 98 valid replies, representing a response rate of 36.3%. This response rate exceeds the norm al rate of 20% to 30% for most questionnaire surveys in the construction industry (Akintoye, 2000). Thus, the response rate was deemed acceptable compared with the response rates of 25% and 39% for the surveys on the application of VM conducted by Hwang, Zhao and Ong (2014) and Ramly, Shen and Yu (2015), respectively.


    Table 2. The Distribution of Questionnaires


    
      
        	
          Ways to Distribute Questionnaires

        

        	
          Number of Questionnaires Sent

        

        	
          Number of Questionnaires Received

        

        	
          Invalid Responses

        

        	
          Valid Responses

        

        	
          Proportion (Percent)

        
      


      
        	Hand-delivered

        	
          70

        

        	
          60

        

        	
          9

        

        	
          51

        

        	
          18.9

        
      


      
        	Electronic email

        	
          200

        

        	
          47

        

        	
          –

        

        	
          47

        

        	
          17.4

        
      


      
        	Total

        	
          270

        

        	
          107

        

        	
          9

        

        	
          98

        

        	
          36.3

        
      

    


    The valid data set was analysed using the Statistical Package for Social Sciences (SPSS version 20) software. First, the reliability of the five-point scale used in the survey was determined using Cronbach’s coefficient alpha. Subsequently, an analysis of variance (ANOVA), which tests the null hypothesis that the mean of the dependent variable is equal in all groups, was conducted to confirm consistency of opinion among the respondent groups. Levene’s test was also confirmed as the precondition for conducting the ANOVA test. Second, the hindrance factors were ranked using average index. Based on ranking, the greatest hindrance factors were extracted and validated based on the judgements of professionals. Questionnaire 2, with questions for pair-wise comparisons among the factors, was designed based on the AHP method (analytic hierarchy process) to collect the opinions of professionals. The AHP exceeds the comparative judgement approach by relaxing the normality assumption of parameters (Saaty, 2010). This questionnaire used the widely accepted nine-point scale, which is the original scale suggested by Saaty and Vargas (2000). The meaning of each of the values of the scale is presented in Table 3. The feedback questionnaires from professionals were estimated using the consistency ratio (CR) to ensure their reliability and validity (Lee et al., 2011; Haery, Ghorbani and Farahmand, 2014). Finally, a factor analysis was conducted to derive the interrelationships among the hindrance factors.


    Table 3. Pair-Wise Comparison Scale of Degree of Hindrance


    
      
        	
          Numerical Rating

        

        	Judgements of Degree of Hindrance
      


      
        	
          1

        

        	A hinders equally to B
      


      
        	
          2

        

        	A hinders equally to moderately more than B
      


      
        	
          3

        

        	A hinders moderately more than B
      


      
        	
          4

        

        	A hinders moderately to strongly more than B
      


      
        	
          5

        

        	A hinders strongly more than B
      


      
        	
          6

        

        	A hinders strongly to very strongly more than B
      


      
        	
          7

        

        	A hinders very strongly more than B
      


      
        	
          8

        

        	A hinders very strongly to extremely more than B
      


      
        	
          9

        

        	A hinders extremely more than B
      

    


    ANALYSES AND FINDINGS


    This section presents the results of the analysis of the collected data and discusses the results, including profiles of the respondents, the level of understanding about VM, the preliminary investigation, the ranking of hindrance factors, the factor analysis of hindrance factors, and a discussion of the results of the factor analysis.


    PROFILES OF RESPONDENTS


    Table 4 summarises the profiles of the respondents in the study. The highest number of questionnaires received was from the contractors (34.7%), followed by the owners (23.5%), the designers (22.4%) and the consultants (19.4%). Regarding the designation of the respondents, the directors, construction managers, and specialists who possess a certain level of professional knowledge, ability and maturity account for more than half (55.1%) of all respondents. Civil engineers/architects, site supervisors, and quantity surveyors account for 28.6%, 14.3%, and 2%, respectively, of all respondents. With respect to years of experience, the number of respondents with five to 10 years of experience is 45.9% and those with more than 10 years is 38.8%. Because these two groups account for a large portion of the respondents, the collected data are considered relatively reliable. Respondents with less than five years of experience account for only 15.3% of all respondents.


    Table 4. Profiles of Respondents


    
      
        	Variable

        	Category

        	
          Frequency

        

        	
          Percentage

        
      


      
        	Field of work

        	Owner

        	
          23

        

        	
          23.5

        
      


      
        	

        	Contractor

        	
          34

        

        	
          34.7

        
      


      
        	

        	Designer

        	
          22

        

        	
          22.4

        
      


      
        	

        	Consultant

        	
          19

        

        	
          19.4

        
      


      
        	

        	Total

        	
          98

        

        	
          100.0

        
      


      
        	Designation of respondents

        	Directorate (Assistant director, general manager, engineering manager, project manager)

        	
          26

        

        	
          26.5

        
      


      
        	

        	Construction manager

        	
          11

        

        	
          11.2

        
      


      
        	

        	Specialist

        	
          17

        

        	
          17.3

        
      


      
        	

        	Civil engineer/Architect

        	
          28

        

        	
          28.6

        
      


      
        	

        	Quantity surveyor

        	
          2

        

        	
          2.0

        
      


      
        	

        	Site supervisor

        	
          14

        

        	
          14.3

        
      


      
        	

        	Total

        	
          98

        

        	
      


      
        	Years of experience

        	Less than five

        	
          15

        

        	
          15.3

        
      


      
        	Between five and 10

        	
          45

        

        	
          45.9

        
      


      
        	More than 10

        	
          38

        

        	
          38.8

        
      


      
        	

        	Total

        	
          98

        

        	
          100.0

        
      

    


    The Level of Understanding about VM


    The average index of the level of understanding about VM is 3.26, indicating the respondents exhibited an average degree of understanding of VM. However, it must be noted that this result may be somewhat higher than the actual figure because there were many targeted respondents who had perhaps never heard of VM and therefore may not have returned their questionnaires. The results of this study regarding VM understanding are consistent with those of some other developing countries such as Malaysia (Lai, 2006) and Myanmar (Phyo and Cho, 2014). Furthermore, a large number (64.3%) of respondents learned about VM from colleagues/friends and books/articles, whereas the remaining respondents learned about VM through their organisation (13.3%), professional seminars (5.1%), college/university (8.2%), or other sources (9.1%). This implies that there were very few formal VM training courses, VM workshops, and VM seminars held in the construction industry. Only 28 respondents (28.57%) had attended VM workshops. Specifically, nine the directors, nine civil engineers/architects, seven specialists, and three construction managers had attended VM workshops.


    Preliminary Investigation


    This study performs two statistical analyses of the data, namely, scale ranking and factor analysis. To verify these analyses, a reliability check and consistency of opinion among the groups of respondents (owners, contractors, designers, and consultants) were assessed. To demonstrate reliability of the five-point scale, the Cronbach’s alpha coefficient was calculated to examine the internal consistency among the factors. According to Hair et al. (2010), the acceptable lower limit for the Cronbach’s alpha is 0.7. The 18 hindrance factors exhibited a Cronbach’s alpha of 0.795, which is above the recommended threshold value of 0.7, confirming the reliability of the five-point scale measurement. Regarding the consistency of opinion among the respondent groups, an ANOVA test was performed to clarify whether the opinions of the groups were the same for each of the 18 hindrance factors. A probability value (p < 0.05) suggests a high degree of difference of opinion among the groups (Landau and Everitt, 2004). Levene’s tests indicate the equality of variance of each of the hindrance factors in the groups (all p values > 0.1), such that the precondition for ANOVA was satisfied. The results of the ANOVA indicate that the p values ranged from 0.14 to 0.61. These p values were much higher than 0.05, suggesting that there was a consensus of opinion among the groups. Therefore, the collected data are treated as a whole in the further analyses. The process, findings, and relevant discussion of the analyses are detailed in the following presentation.


    Ranking of Hindrance Factors


    The first analysis ranked the hindrance factors based on the value of their means. Table 5 presents the statistical means, standard deviations, and ranks of these factors. The standard deviation on a hindrance factor represents a degree of consensus among respondents, while a mean response on the scale is an indicator of the degree of a hindrance factor’s importance in relation to other hindrance factors (Singh and Singh, 2008). The standard deviation values of the hindrance factors are less than one or around one, which reflects some consensus among respondents (Ellif and Maarof, 2011). As presented in Table 5, there are 11 factors rated as “extreme hindrance” (3.5 ≤ mean < 4.5), and the others are rated as “average hindrance” (2.5 ≤ mean < 3.5) (Majid and McCaffer, 1997).


    Table 5. Ranking of Hindrance Factors for VM Application


    
      
        	
          Codes

        

        	Factors

        	
          Mean

        

        	
          Standard Deviation

        

        	
          Rank

        
      


      
        	
          HF9

        

        	Lack of VM experts

        	
          4.17

        

        	
          0.84

        

        	
          1

        
      


      
        	
          HF3

        

        	Lack of knowledge about VM

        	
          4.13

        

        	
          0.90

        

        	
          2

        
      


      
        	
          HF17

        

        	Lack of local VM guidelines as well as technical norms and standards

        	
          4.11

        

        	
          0.85

        

        	
          3

        
      


      
        	
          HF8

        

        	Lack of investments, support policies and human resources to implement VM in construction companies

        	
          4.01

        

        	
          0.90

        

        	
          4

        
      


      
        	
          HF18

        

        	Lack of legislation providing for application of VM in the construction industry

        	
          3.98

        

        	
          0.98

        

        	
          5

        
      


      
        	
          HF4

        

        	Lack of support and active participation from owners and stakeholders

        	
          3.97

        

        	
          0.92

        

        	
          6

        
      


      
        	
          HF14

        

        	Lack of gathered information in early stage causing difficulties in creating ideas and alternatives

        	
          3.85

        

        	
          0.91

        

        	
          7

        
      


      
        	
          HF6

        

        	Inexperienced and incompetent contractors

        	
          3.68

        

        	
          1.00

        

        	
          8

        
      


      
        	
          HF5

        

        	Lack of contract provisions for implementation of VM between owners and stakeholders

        	
          3.65

        

        	
          0.86

        

        	
          9

        
      


      
        	
          HF12

        

        	Inexperienced and incompetent VM team members

        	
          3.60

        

        	
          0.99

        

        	
          10

        
      


      
        	
          HF13

        

        	Unqualified VM facilitator

        	
          3.52

        

        	
          0.88

        

        	
          11

        
      


      
        	
          HF10

        

        	Lack of cooperation and interaction with internal VM team

        	
          3.43

        

        	
          0.96

        

        	
          12

        
      


      
        	
          HF1

        

        	Too few construction projects implementing VM

        	
          3.42

        

        	
          1.04

        

        	
          13

        
      


      
        	
          HF11

        

        	Lack of VM team competence to accurately estimate costs

        	
          3.40

        

        	
          1.09

        

        	
          14

        
      


      
        	
          HF7

        

        	Defensive attitude of original design team

        	
          3.35

        

        	
          1.15

        

        	
          15

        
      


      
        	
          HF2

        

        	Complexity of proposed projects to apply VM

        	
          3.24

        

        	
          0.95

        

        	
          16

        
      


      
        	
          HF15

        

        	Difficulties conducting analysis and evaluating alternatives

        	
          3.10

        

        	
          0.90

        

        	
          17

        
      


      
        	
          HF16

        

        	Lack of time to conduct VM studies

        	
          3.04

        

        	
          1.07

        

        	
          18

        
      

    


    The lack of VM experts was ranked as the primary hindrance by the respondents, implying that VM experts are of paramount importance for the development of VM in the construction industry. Similarly, the lack of VM experts was also found to be a major impediment in the development of VM in China (Li and Ma, 2012). VM experts must possess substantial experience and technical skills related to value engineering/analysis and must be certified as a Certified Value Specialist or an Associate Value Specialist (SAVE, 2014). Practical experience in VM workshops plays an important role as such workshops are the major source of the practical knowledge that is disseminated to the shareholders (Fong, 2004). Thus, the lack of VM experts in Vietnam can cause significant obstacles related to the application of VM procedures. The practical experiences of VM experts, not reference books or articles, are essential for guiding the implementation of VM. Moreover, VM experts can be the pioneers who establish the foundation for the development of domestic VM, disseminate knowledge of VM, train human resources in the application of VM, and collaborate with the government to develop appropriate legislation relating to the implementation of VM.


    The lack of knowledge about VM was ranked the second greatest hindrance the successful implementation of VM. This result was consistent with the findings of Cheah and Ting (2005). The lack of knowledge about VM can result in the practitioners’ disregard for the existence of VM. Because the practitioners do not understand what constitutes VM and the benefits of VM, they prefer to adhere to traditional methodologies. Moreover, it is unlikely for owners who have no or little knowledge of VM to request their designers and contractors to engage in VM practices in their projects (Shen, 1997). Thus, the result is the failure to accept and apply VM in the construction industry.


    The lack of local VM guidelines, as well as technical norms and standards, was ranked third. It is essential that local VM guidelines, technical norms, and standards be established to promote the widespread application of VM in the construction industry (Shen and Liu, 2004; Latief and Kurniawan, 2009; Fard et al., 2013). Practical guidelines for implementing VM are needed because not all practitioners are familiar with VM when first attempting to implement it. Furthermore, practical guidelines for practitioners ensure compliance and alignment with the characteristics of the domestic construction industry.


    Next, although lack of investments, support policies and human resources to conduct VM in construction companies was not identified or emphasised in previous studies, it was ranked fourth by the respondents in this study, indicating the importance of construction companies support in the implementation of VM. The acceptance and application of the VM approach in companies can gradually change the habits and traditional methods typically applied in projects and can enhance the companies’ benefits. Furthermore, companies that adopt the VM approach can share their experiences and lessons learned with other companies and organisations. Finally, the successful application of VM can increase a company’s competitiveness and its reputation within the construction sector.


    In Vietnam, the government did not play an important role in popularising and promoting the development of VM. This is supported by the fact that the lack of legislation providing for application of VM in the construction industry ranked fifth. This is a problem, however, that was clearly demonstrated by past experiences of the United States, which found that government support is relatively important to the successful implementation of VM (Li and Ma, 2012). The legislation, including incentive clauses for sharing the equitable savings and risks for implementing VM, can encourage owners and stakeholders to apply VM in their projects (Cheah and Ting, 2005). That said, the lack of support and active participation of owners and stakeholders ranked sixth, implying that VM development required the support and active involvement of all parties. The unwilling of owners to pay for VM service and the resistance from design consultants are additional factors that inhibit the wider use of VM (Hogg, 2000). Owner support was determined to be the most critical success factor for VM application (Shen and Liu, 2003) because according to Norton and McElligot (1995) (cited by Hwang, Zhao and Ong, 2014), the owner’s clear support has been argued to be the only possible way to facilitate the acceptance of VM and overcome opposition to its application.


    The lack of time to conduct VM studies was ranked last. It was not rated as a factor that significantly hindered the application of VM in the construction industry. Drawbacks related to the lack of time to implement VM can be addressed by an improvement in efficiency of VM studies (Shen, 1997). For example, using modern information systems can reduce the amount of time spent retrieving historical information, generating creatives ideas, analysing and evaluating alternatives, and reviewing study proposals. Thus, more time can be allocated to more important tasks, such as function analysis and the development of alternatives (Shen, 1993; 1997). Furthermore, there exists strong evidence that the 40-hour VM job plan is widely used in many VM studies and has been proven to be successful over the past four decades by many VM organisations and practitioners (Shen, 1997).


    Based on the results of the ranking of the hindrance factors according to means, the six greatest hindrance factors, namely, HF9, HF3, HF17, HF8, FH18 and HF4, were extracted, validated and then made more meaningful based on the judgements of professionals. Questionnaire 2 was used to the judgements of professionals. The professionals, as referred to herein, are the respondents who had participated in VM studies or who were implementing VM in their companies. These individuals were identified based on their responses to Questionnaire 1. Questionnaire 2 was distributed to the predetermined professionals via email, and a total of 23 completed responses were received. The responses from the survey were analysed with the aid of the Expert Choice software, which performs the computations as required by the AHP. The responses with values passing the consistency test are perceived as reliable and valid. The maximum acceptable limit of consistency ratio (CR) is 0.1 (Saaty, 2000). If the CR value of the response exceeds 0.1, it indicates that the pairwise comparison is inconsistent, and hence, the response is discarded. After computations, it was determined that all 23 responses in the pairwise comparisons reported a CR of less than 0.1 and that the CR for combined judgement of the 23 responses was 0.02, as presented in Figure 2. Therefore, the professionals’ pairwise comparison matrices were acceptable, and the responses were reliable and valid. Table 6 presents the rankings of the six hindrance factors according to their priority weights. HF3, lack of knowledge about VM with a priority weight of 0.312, has the highest score followed by HF9 (0.289), HF8 (0.144), HF17 (0.136), and HF18, HF4 (0.059).
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      Figure 2. Consistency Ratio of Pair-Wise Comparison Matrix

    


    Table 6. Ranking of Six Hindrance Factors


    
      
        	
          Code

        

        	
          Priority Weight

        

        	
          Rank

        
      


      
        	
          HF3

        

        	
          0.312

        

        	
          1

        
      


      
        	
          HF9

        

        	
          0.289

        

        	
          2

        
      


      
        	
          HF8

        

        	
          0.144

        

        	
          3

        
      


      
        	
          HF17

        

        	
          0.136

        

        	
          4

        
      


      
        	
          HF18

        

        	
          0.059

        

        	
          5

        
      


      
        	
          HF4

        

        	
          0.059

        

        	
          5

        
      

    


    The results of comparing the rankings according to means and priority weights are displayed in Table 7. From Table 7, it is noted that there are some minor changes in rankings among the six factors. However, it is not significant in assessing the factors hindering the application of VM in the construction industry. Similarly, as the rankings are based on the mean, it is not surprising that the four greatest hindrance factors include the lack of VM experts (HF9), the lack of knowledge about VM (HF3), the lack of local VM guidelines, as well as technical norms and standards (HF17), and the lack of investments, support policies and human resources to implement VM in construction companies (HF8). It is further found that HF3 and HF9 continue to be the key problems.


    Table 7. Results of Comparing the Rankings According to Mean and Priority Weight


    
      
        	
          Mean

        

        	
          Priority Weight

        

        	
          Rank

        
      


      
        	
          HF9

        

        	
          HF3

        

        	
          1

        
      


      
        	
          HF3

        

        	
          HF9

        

        	
          2

        
      


      
        	
          HF17

        

        	
          HF8

        

        	
          3

        
      


      
        	
          HF8

        

        	
          HF17

        

        	
          4

        
      


      
        	
          HF18

        

        	
          HF18, HF4

        

        	
          5

        
      


      
        	
          HF4

        

        	
          –

        

        	
          6

        
      

    


    Factor Analysis of Hindrance Factors


    Another aim of this study is to examine the relationships among hindrance factors to derive a reduced set of hindrance factors that can be readily used in practice. Accordingly, factor analysis was employed to capture the multivariate interrelationships existing among the hindrance factors. The SPSS was used to perform the factor analysis using the procedure presented in Figure 3.
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      Figure 3. Factor Analysis Procedure

    


    As a first step in performing the factor analysis, the correlation matrix was scanned, and the appropriateness of a factor analysis on the data was determined. If any variables had numerous correlations below 0.3 or exhibited no correlations, they were excluded. The results of the correlation coefficients indicate that there were four hindrance factors with correlations below 0.3. Therefore, these factors were eliminated. The eliminated factors include the complexity of applying VM in the proposed projects (HF2), the lack of contract provisions between the owners and the stakeholders with respect to implementing VM (HF5), the lack of gathered information in the early stage making it difficult to develop creative ideas and alternatives (HF14), and the lack of time to implement VM (HF16).


    The adequacy of the survey data was assessed using the Kaiser-MeyerOlkin (KMO) test and the Bartlett’s test of sphericity. A value greater than 0.5 on the KMO index and a Bartlett’s test of sphericity where (p < 0.05) indicates that the data set is suitable for factor analysis (Field, 2009). In this study, the Bartlett’s test of sphericity was significant (p = 0.000), and the value of the KMO index was 0.747 (greater than 0.5). Thus, the results confirmed that the data are appropriate for factor analysis.


    The reliability of the factor model was also verified with the communalities of each variable. The sample size of this study was approximately 100, thus all communalities above 0.5 were accepted (Field, 2009). In this test, there were two hindrance factors that were continuously discarded, specifically, inexperienced and incompetent contractors (HF6) and lack of cooperation and interaction with the internal VM team (HF10). Their communalities were 0.484 and 0.488, respectively. Communalities of all other hindrance factors were found to be much greater than 0.547, indicating that the factor model is reliable in this study. With respect to the case to variable ratio, the number of observations per variable was approximately 8:1 (ratio of 98:12), which satisfies a desired ratio of five observations per variable (Hair et al., 2010).


    Following a preliminary analysis, the 12 remaining hindrance factors were subjected to factor analysis, with principal component analysis and varimax rotation. Many criteria were available to assist in determining how many components to extract. The most common criterion used was the minimum eigenvalue, known as the Kaiser’s criterion. The results of the principal component analysis to determine the number of components to be retained are presented in Table 8. According to Kaiser’s criterion, four components exhibited eigenvalues greater than 1.0, which is the suggested number of components to be retained (Field, 2009). Moreover, the scree plot, as illustrated in Figure 4, also indicates that there are four components on the left of the point of inflection that are retained (Field, 2009; Hair et al., 2010). These four hindrance components explained 64.203% of the total variance in the data.


    Table 8. Principal Components Analysis Results


    
      
        	
          Principal Component

        

        	
          Eigenvalue

        

        	
          Percentage Variance Explained

        

        	
          Cumulative Variance Percentage

        
      


      
        	
          1

        

        	
          3.304

        

        	
          27.537

        

        	
          27.537

        
      


      
        	
          2

        

        	
          1.799

        

        	
          14.989

        

        	
          42.526

        
      


      
        	
          3

        

        	
          1.401

        

        	
          11.671

        

        	
          54.197

        
      


      
        	
          4

        

        	
          1.201

        

        	
          10.005

        

        	
          64.203

        
      


      
        	
          5

        

        	
          0.787

        

        	
          6.557

        

        	
          70.760

        
      


      
        	
          6

        

        	
          0.744

        

        	
          6.198

        

        	
          76.958

        
      


      
        	
          7

        

        	
          0.628

        

        	
          5.237

        

        	
          82.195

        
      


      
        	
          8

        

        	
          0.559

        

        	
          4.662

        

        	
          86.857

        
      


      
        	
          9

        

        	
          0.486

        

        	
          4.048

        

        	
          90.905

        
      


      
        	
          10

        

        	
          0.415

        

        	
          3.456

        

        	
          94.361

        
      


      
        	
          11

        

        	
          0.384

        

        	
          3.201

        

        	
          97.562

        
      


      
        	
          12

        

        	
          0.293

        

        	
          2.438

        

        	
          100.000
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      Figure 4. Scree Plot

    


    The rotated component matrix along with the factor loadings of these hindrance factors on these four components after the varimax rotation is presented in Table 9. Factors with loadings greater than 0.5 are considered significant in contributing to the interpretation of the component; factors with loadings less than 0.5 are considered insignificant (Hair et al., 2010). As presented in Table 9, all factor loadings are greater than 0.5.


    Table 9. Component Matrix After Varimax Rotation


    
      
        	
          Codes

        

        	
          Component 1

        

        	
          Component 2

        

        	
          Component 3

        

        	
          Component 4

        
      


      
        	
          HF9

        

        	
          0.752

        

        	

        	

        	
      


      
        	
          HF12

        

        	
          0.734

        

        	

        	

        	
      


      
        	
          HF11

        

        	
          0.713

        

        	

        	

        	
      


      
        	
          HF8

        

        	
          0.537

        

        	

        	

        	
      


      
        	
          HF7

        

        	

        	
          0.739

        

        	

        	
      


      
        	
          HF15

        

        	

        	
          0.721

        

        	

        	
      


      
        	
          HF13

        

        	

        	
          0.602

        

        	

        	
      


      
        	
          HF1

        

        	

        	

        	
          0.782

        

        	
      


      
        	
          HF3

        

        	

        	

        	
          0.724

        

        	
      


      
        	
          HF4

        

        	

        	

        	
          0.529

        

        	
      


      
        	
          HF18

        

        	

        	

        	

        	
          0.820

        
      


      
        	
          HF17

        

        	

        	

        	

        	
          0.732

        
      

    


    Table 10. The Four Components of the Hindrance Factors


    
      
        	Components of Hindrance Factors

        	
          Variance Explained (%)

        

        	
          Codes

        

        	Hindrance Factors
      


      
        	Component 1: Lack of qualified personnel to implement VM

        	
          19.036

        

        	
          HF9

        

        	Lack of VM experts
      


      
        	
          HF12

        

        	Inexperienced and incompetent VM team members
      


      
        	
          HF11

        

        	Lack of VM team competence to accurately estimate costs
      


      
        	
          HF8

        

        	Lack of investments, support policies and human resources to conduct VM in construction companies
      


      
        	Component 2: Inherent difficulties in VM workshop

        	
          16.029

        

        	
          HF7

        

        	Defensive attitude of the original design team
      


      
        	
          HF15

        

        	Difficulties conducting analysis and evaluating alternatives
      


      
        	
          HF13

        

        	Unqualified VM facilitator
      


      
        	Component 3: Little awareness of VM existence

        	
          14.867

        

        	
          HF1

        

        	Too few construction projects apply VM
      


      
        	
          HF3

        

        	Lack of knowledge about VM
      


      
        	
          HF4

        

        	Lack of support and active participation from owners and stakeholders
      


      
        	Component 4: Lack of VM application documents

        	
          14.271

        

        	
          HF18

        

        	Lack of legislation providing for application of VM in the construction industry
      


      
        	
          HF17

        

        	Lack of local VM guidelines as well as technical norms and standards
      

    


    To facilitate further discussion, it is necessary to allocate a new name to each of the components. Based on an examination of inherent relationships among the hindrance factors under each of the components, the four extracted components are reasonably interpreted as follows: component 1 represents the lack of qualified personnel to implement VM, component 2 represents the inherent challenges with conducting VM workshops, component 3 represents the lack of awareness regarding the existence of VM and component 4 represents the lack of VM application documents. Table 10 displays the names of the four components along with the percentages of the variances after the varimax rotation as explained by each component.


    RESULTS OF FACTOR ANALYSES


    Component 1: Lack of Qualified Personnel to Implement VM


    This component comprises four hindrance factors, namely, the lack of VM experts, inexperienced and incompetent VM team members, the VM team’s lack of competence to accurately estimate costs, and the lack of investments, support policies and human resources to implement VM in construction companies. This component accounts for the greatest variance (19.036%) of all the components. The component demonstrates that the lack of qualified personnel such as VM experts, a competent VM team, and available human resources are the primary obstacle impeding the application of VM in the construction industry. Incompetence in cost estimation and inexperienced members in this component imply that personnel must be appropriately trained, must be provided with the requisite knowledge and must possess the necessary skills if VM is to be successfully implemented.


    With respect to Vietnam and the establishing of an initial foundation for VM methodology in the construction industry, it is necessary to have an abundance of human resources with experience and knowledge about VM who will promote and develop VM in the domestic construction industry. To accomplish this, an active foreign certification system, such as Certified Value Specialist, Associate Value Specialist, and Value Methodology Practitioner, granted by SAVE International, and the training of more VM experts are recommended. Furthermore, the construction sector of Vietnam should engage in dialogues with similar sectors in other countries that have adopted the VM methodology and learn from their experiences to promote VM.


    Component 2: Inherent Difficulties in VM Workshop


    This component explains 16.029% of the total variance in the data. The three hindrance factors in this component relating to inherent difficulties in VM workshops are the defensive attitude of the original design team, difficulties conducting analyses and evaluating alternatives, and the VM facilitator’s lack of qualifications. The extant VM studies indicate there are always inherent difficulties associated with implementing VM, such as negative attitudes of participants, facilitator incompetence, lack of communication and coordination among stakeholders, lack of ideas and knowledge, etc. Together, these factors create an image that depicts VM as ineffective and thus industrial practitioners conclude that VM will not provide any desirable benefits to their projects.


    The VM procedure requires a multi-disciplinary representative group of people working together. Hence, the contributions and the involvement of the design team are important for the success of the implementation of VM. However, it is often challenging to overcome the defensive attitude of the design team. More specifically, the design team contends that with their extensive backgrounds, experiences, qualifications and technical abilities, they consider their work to be satisfactory and further claim that their work does not warrant additional unnecessary and costly scrutiny (O’Farrell, 2010). Moreover, they frequently consider VM as an unwelcome disturbance, a waste of time, and a criticism of their technical capabilities (O’Farrell, 2010). Accordingly, the design teams are often quite reluctant to involve VM and express doubt regarding the benefits of VM, declaring it to be only another cost cutting methodology.


    The VM facilitator should encourage and maintain a positive attitude among all participants during the VM workshop. A positive attitude will lead to positive results, whereas a negative attitude will result in negative results (Dell’Isola, 1997). The VM facilitator, as a key component in the successful implementation of VM, must control and lead the group of individuals as they work together to attain the requisite objectives (SAVE, 2014). To ensure that the workshop is conducted in accordance with standard VM procedures, the VM facilitator should be more creative, organised, and motivational than technical (Dell’Isola, 1997). The difficulties in conducting analyses and evaluating alternatives in this component are problems that the VM team always encounters during the VM workshops. These issues should be recognised and dealt with in a positive manner. Accordingly, to mitigate these inherent difficulties in the VM workshop, it is important that the VM team be multidisciplinary and that the members be highly qualified such that their skills and expertise be tailored to the nature of the specific project. Finally, the coordinator of the VM team should be a qualified professional (preferably a Certified Value Specialist) (Dell’Isola, 1997).


    Component 3: Lack of Awareness Regarding the Existence of VM


    This component includes the three hindrance factors, specifically, the lack of construction projects that implement VM, the lack of knowledge about VM, and the lack of support and active participation from owners and stakeholders with respect to promoting and implementing VM. Accordingly, this component explains 14.867% of the total variance in the data. The lack of awareness regarding the existence of VM may well be the cause for the lack of knowledge about VM knowledge, the low numbers associated with the application of VM application in the construction sector, and the lack of support from project parties. The lack of knowledge about VM and its minimal use in the sector may result in the parties’ lack of interest and confidence in VM as a strategy the parties. Thus, if the parties question the effectiveness of VM and express concern regarding the amount of time and money needed to implement it, it is likely that VM as a strategy will not be positively received, and hence, there will be a lack of support and active participation by the relevant parties in VM workshops. The results of previous projects that have implemented VM indicate that the support and active participation of all relevant stakeholders is essential for increasing the interest of the parties in VM. The evidence with respect to the success and failure rates of the application of VM applications indicate that owners feel more comfortable adopting VM for their projects when there is a high level of interest (Cheah and Ting, 2005).


    A lack of support and active participation by the parties is likely due to the conflicting benefits of the project, causing the parties to develop negative attitudes towards the implementation of VM in their projects. For example, with respect to the designers, spending time, cost, and manpower to implement VM is usually not a consideration because it will reduce their profits, especially given that the design fee as calculated for the total project cost is extremely low (O’Farrell, 2010). The designers typically adhere to a specific routine and process when creating their design process. Furthermore, they contend that the search for new alternatives and the implementing of changes in their design plans will take time and the end result may not be any better than their former designs. Hence, they do not feel it is worth the effort to obtain the approvals of the contractor and the owner to incorporate changes that may or may not be effective (Miles, 1993)


    With respect to the owner, many owners believe that the designers perform VM as part of the normal design work and that it is their responsibility to ensure the quality of the designs, to provide the owners with economical designs and to meet or exceed the owner’s specifications (O’Farrell, 2010). The owners encourage the designers to perform VM in their projects, but they (the owners) rarely take any action or assume the responsibility for the cost of implementing VM and ensuring the results of VM (Miles, 1993). Regarding the contractors, the alternatives, based on the results of VM studies, indicate that adopting new construction methods or new materials require different fabricating methods, which can cause unpredicted problems and possible costly delays and repairs. Therefore, contractors are reluctant to bid when changes are part of the plan without adding contingency costs, which may, in turn, nullify their benefits of the change on that job if they are not the promoters of the change (Miles, 1993).


    Though it is recognised that VM can promote innovation and can provide many benefits, it is not easy to implement changes in habits and working conditions. To improve the lack of knowledge and awareness of VM, it is necessary to introduce the VM methodology in the organisations of the owners, designers, and contractors by providing VM seminars, training and sample implementation of VM in some projects. In this way, the relevant stakeholders can better understand and realise the significant benefits of VM and thus be more willing to support, promote, and participate in the application of VM in their projects.


    Component 4: Lack of VM Application Documents


    This component explains 14.271% of the total variance of the data. The two factors, namely, the lack of legislation providing for application of VM in the construction industry and the lack of local VM guidelines as well as technical norms and standards, included in the component are related to the lack of documents regarding the application of VM. Local VM guidelines, technical norms, and standards are considered as manual documents that are necessary for the implementation of VM. A lack of practical guidelines for implementing VM in the construction industry is a key factor blocking the wide application of VM (Shen and Liu, 2004) because the theoretical knowledge from books and articles is not sufficient for ensuring the correct implementation of the VM procedure. Moreover, if there are no practical VM guidelines or manuals in the local language, it is difficult for industrial practitioners to be familiar with the VM methodology. Hence, to promote the application of VM, a number of documents specifically related to the local context should be published in the construction industry.


    Legal documents play a supporting role in implementing VM. There are many related difficulties when applying this methodology if there is not government legislation regulating, for example, the size of projects suggested for applying VM, specific rules for each type of project, the sharing among shareholders of benefits earned from applying VM, etc. Aduze’s research (2014) indicated that VM, as a technique, when backed up with legislation and applied to all construction projects will ensure effective maximisation of function and removal of unnecessary costs. Governments, construction authorities, and regulators should play a lead role in promoting VM and should consider creating and establishing VM implementation based on law, as currently practiced in developed countries across the world. The United States, for instance, legally implemented VM based on Public Law 104-106 - Section 4306 - Value Engineering for Federal Agencies, which stated that each agency shall establish and maintain cost effective procedures based on value engineering (Latief and Kurniawan, 2009) and on Federal Acquisition Regulation Parts 48 and 52, which present clear policies and procedures for using and administering VM techniques in contracts, including the processing of VM change proposals, sharing acquisition savings, and other related incentives programmes (The Federal Facilities Council, 2001). Moreover, the FIDIC (2005) has affirmed that VM can be applied in construction projects according to the terms of sub-clause 13.2.


    CONCLUSIONS


    This paper administered surveys intended to discover the barriers to applying VM in the Vietnamese construction industry. This study identified 18 hindrance factors. Ranking them according to their mean and priority weights, it was determined that the four greatest hindrances to the application of VM were the lack of VM experts, the lack of knowledge about VM, the lack of local VM guidelines, as well as technical norms and standards, and the lack of investments, support policies and human resources to conduct VM in construction companies. These were followed by the lack of legislation providing for the application of VM in the construction industry and the lack of support and active participation from owners and stakeholders. Five of the aforementioned six factors, the exception being the lack of investments, support policies and human resources to conduct VM in construction companies, were found to be main factors in previous studies (Li and Ma, 2012; Cheah and Ting, 2005; Lai, 2006; Aduze, 2014).


    Using factor analysis, the relationships among 12 of the 18 hindrance factors were investigated and categorised into four components, namely, (1) lack of qualified personnel to implement VM, (2) inherent difficulties in VM workshops, (3) lack of awareness of VM and (4) lack of VM application documents.


    Despite achieving the objectives, this study has certain limitations. First, even though a pilot test was conducted and target respondents who did not fully understand VM were eliminated from the study, we could only minimise the bias associated with the scoring of the hindrance factors. Thus, there may be biases inherent in the sample. Second, assessing the degree of hindrance of the factors could be more rigorous if multiple regression analyses on the extracted components were employed to explore the relative importance. Doing so would highlight the significance of the unit hindrances in the application of VM in the construction industry. Last, because the study was conducted in the context of Vietnam, the findings may not be generalised to other geographical locations.


    The findings of this study can help practitioners in the Vietnamese construction industry assess the status of and barriers to applying VM so they can identify appropriate strategies for their organisations to implement VM procedures. Thus, this study is as valuable additional contribution to the body of knowledge related to the application of VM in the construction industry. Although the study focuses on Vietnam, the findings may be relevant for many developing countries, as they face similar problems with respect to promoting the application of VM in their construction industries.


    Based on the findings of this study, some following recommendations are offered to promote and develop VM in the construction industry. Greater effort should be made to train and educate industrial practitioners and industry owners about VM. Furthermore, local guidelines should be established that are consistent with the characteristics of the domestic construction industry. More importantly, the government should assume a greater role in the popularisation and application of VM and should adopt the appropriate legislation related to the implementation of VM. It is further recommended that future research be conducted to explore the inter-relationships between the four components of the hindrance factors and that future studies compare the outcomes of this study in Vietnam with results in other developing countries to strengthen the validity of the outcomes.
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    Abstract: Late completions, frequent work stoppages and cost overruns are common issues in developing countries. Effective risk management (RM) can be utilised to address these common construction issues; however, the uptake of risk management within the Iranian construction industry, as in many developing nations, is limited. This study explored why RM is not used through a questionnaire survey of 90 professionals in the Iranian construction industry. The findings show that professionals in the industry perceive the three greatest barriers to be (1) a lack of experience among practitioners, (2) the lack of available risk management consultants and (3) a lack of knowledge and necessary skills. In contrast, the professionals believed that the least common barriers were tight scheduling of projects and costs associated with risk management implementation. No significant differences were found between the perceptions of the three sub-groups—contractors, consultants and clients (private and public)—regarding the barriers to risk management. The study contributes to the field by providing insights into what causes the low level of implementation of risk assessment and management practices (RAMP) in Iran. It is anticipated that this type of study will result in raising the level of awareness about practices designed to improve risk management in developing countries. The study advocates a number of solutions for addressing the identified barriers. These solutions can be implemented or used as guidelines by construction companies and policy makers in other developing countries confronting similar problems.
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    INTRODUCTION


    Construction projects are inherently risky (Zhao, Hwang and Low, 2013). That is, construction projects operate in an increasingly dynamic and pluralistic society. This is compounded by complex relationships with owners, designers, contractors, subcontractors, suppliers, government authorities, the public and stakeholders (Hwang, Zhao and Toh, 2014). The effective implementation of risk assessment and management practices (RAMP) is indispensable to the success of construction projects (Banaitienė et al., 2011) and the successful management of risks in projects facilitates the achievement of the projects’ objectives (Zou et al., 2006). However, the uptake of risk management (RM) practices among construction organisations in Iran still remains very low (Ghahramanzadeh, 2013). Promoting RAMP by conducting further research into the Iranian construction industry has been regarded as relevant and necessary by previous researchers (Zadeh, 2010; Tavakkoli-Moghaddam, Mousavi and Hashemi, 2011). Despite the existence of some studies of RM within the Iranian construction industry, the majority of these studies have focused on developing quantitative methods for identifying risks; see, for example, Mojtahedi, Mousavi and Makui (2010) and KarimiAzari et al. (2011). These studies fail to consider why the Iranian construction industry has been a poor adopter of RAMP (Chileshe and Kikwasi, 2014). There is a need to explore the barriers to RM implementation within the construction industry of Iran. This study aims to fill this knowledge gap; firstly, by identifying the barriers to RAMP implementation in a developing country and secondly, by suggesting remedial solutions to overcoming the identified barriers.


    This Iranian-based study will also reinforce previous researcher’s analysis of the barriers to the implementation of RAMP in developing countries and their suggested solutions for removing these barriers. The barriers to implementing risk and related management practices in developing countries generally is an overlooked area of study (Chileshe and Kikwasi, 2013, 2014; Perera et al., 2014). Consequently, there are several ways this study will contribute to the existing body of the knowledge. Firstly, it will add to the understanding of the inhibitors of construction risk in developing countries. Secondly, the findings will provide insights for policy makers in the construction industries of developing countries that will highlight the underlying reasons for the existence of barriers to RM and suggest possible measures that could be employed to overcome these barriers.


    This study is unique because it investigates RAMP using Iran as an example of a developing country and because it provides a comparison for the barriers identified for developing countries by other studies.


    LITERATURE REVIEW


    The following section provides the context for this Iranian-focused study by providing information on the significance of the construction industry and its projects to developing countries, including Iran. This section will identify the barriers to RAMP within the broader context of developing countries and will extend the analysis using Iran as a case study. Thus, the literature review is structured according to the following three areas: (1) construction projects in developing countries, (2) barriers to ramp in developing countries and (3) barriers to RAMP in Iran.


    Construction Projects in Developing Countries


    In Iran, as in many developing countries, the construction industry is a major contributor to gross domestic product (GDP) and is a pillar of the national economy (Ghoddousi et al., 2014). The construction industry in Iran has been growing at an astonishing rate. This is largely due to an increase in national and international investment, and Iran’s construction industry is now the largest of its type in the Middle Eastern region (Ifpinfo.com, 2014). Despite this growth, construction projects in developing countries are fraught with low productivity and frequent work stoppages (Ghoddousi et al., 2014). This low productivity has been exacerbated by low retention of employees (Arashpour, Shabanikia and Arashpour, 2012) and by construction practitioners who lack the prerequisite skills (Tabassi and Bakar, 2009). Furthermore, as a developing country, Iranian construction projects are prone to a wide range of uncertainties (Ebrahimnejad, Mousavi and Seyrafianpour, 2010) and market volatilities (Fereidouni, 2011). Studies such as Jahangiri, Izadkhah and Jamaledin (2011) have identified Iran’s location as being among the top disaster-prone countries in the world; therefore, disaster management is considered one of the most important issues in this country. Construction projects in developing countries often have to contend with government instability, lagging political and institutional reforms and inefficient and inequitable education systems to train the large transient worker population (International Monetary Fund, 2014).


    These issues further highlight the need for effective RM practices. Nevertheless, as previously research has noted, “as a developing country, Iran has not focused on RM” (Tadayon, Jaafar and Nasri, 2012). RAMP is not regarded as an essential element of delivering projects by the construction industries of developing countries (Tadayon, Jaafar and Nasri, 2012). Implementing RM in developing countries becomes more necessary, as developing countries are prone to political risks that cause great uncertainty for construction projects (Deng et al., 2014; Perera et al., 2014).


    Evidence attests that developing countries show a lack of interest in implementing RM to mitigate ongoing issues in the construction industry (Silva, Wu and Ojiako, 2013). The application of RAMP in developing countries has remained in the early stages (Chileshe and Kikwasi, 2014). As early as 1997, Rao Tummala et al. (1997) suggested that the low levels of RAMP implementation was caused by barriers or difficulties faced by construction companies, such as lack of information, human/organisational resistance, lack of understanding of RAMP, lack of knowledge and cost constraints.


    Barriers to RAMP in Developing Countries


    For brevity, the selected studies of the main barriers to RAMP implementation, as identified in the literature and previously reported in Chileshe and Kikwasi (2014), are illustrated in Table 1.


    Table 1. Selected Studies of Barriers to RAMP Application in Developed and Developing Countries


    
      
        	Researchers1/Context

        	Findings
      


      
        	Rao Tummala et al. (1997): Survey of 52 building services engineers responsible for cost estimation in the Building Services Branch (BSB) in Hong Kong

        	Barriers to RAMP expressed in terms of “inherent problems” and “implementation problems encountered”. Identified the following five inherent problems encountered during the implementation of risk management processes (RMP): difficulty in obtaining input estimates and assessments of their probabilities, time involvement, difficulty in understanding and interpreting the outcomes of RMP and managers cannot agree on the quantification of uncertainty/subjective probability. The following five were the “implementation problems encountered” in ranked order: (1) human/organisational resistance to change, (2) managers’ understanding of RM process techniques, (3) lack of computing resources and assistance, (4) lack of middle management support and (5) lack of top management support.
      


      
        	Kim and Bajaj (2000): Interviews of 13 Korean managers of general construction firms

        	Three reasons limiting the usage of RM techniques: a lack of familiarity with techniques, most clients and/or owners wanted to see tangible calculations and unambiguous evidence of risk and lack of expertise with techniques
      


      
        	Lyons and Skitmore (2004): General survey of 17 contractors, 11 consultants, 10 clients and six developers in Queensland (Australia) construction engineering organisations

        	Identified nine barriers inhibiting the implementation of RM: lack of time, lack of familiarity with the techniques, lack of dedicated resources, lack of expertise, lack of information, difficulties in seeing the benefits, human/organisation resistance, lack of an accepted industry model for analysis and cost effectiveness.
      


      
        	Liu et al. (2007)2: General survey of contractors’ attitudes in China

        	Investigated the key issues and challenges in RM and insurance in the Chinese construction industry: contractors’ attitudes and perception, knowledge, cultural considerations, lack of experience and expertise
      


      
        	Tang et al. (2007)2: General survey of 115 stakeholders including 19 clients, 30 contractors, 21 designers, 20 superintendents, 10 management organisations, eight planning organisations and seven others in China

        	Eleven barriers to RM: lack of joint management mechanisms by parties, shortage of knowledge of/techniques for RM, different recognition of risk control strategies, ineffective implementation of risk control strategies, lack of formal risk control strategies, ineffective monitoring, lack of formal RM systems, no incentive for better RM, lack of risk consciousness, inappropriate risk allocation, lack of historical data for risk trend analysis, inappropriate risk allocation and insufficient ongoing project information
      


      
        	Wang, Fang and Pham (2009)3: Interviewees from government agencies and organisations and Australian firms in China

        	Identified the following three major risks: (1) IP protection, (2) complex networks of policies and (3) decrees and regulations and identified fragmentation or conflicts among them imposed by the state, industry and local government.
      


      
        	Harner (2010)4: Critical review of legal-related studies considering the impact of boardroom dynamics and United States corporate culture on RM practices.

        	Examined the following two possible barriers to RM: (1) individual biases and (2) cultural norms. Three cognitive biases (confirmation bias, overconfidence/optimism, and framing) that may impede risk assessment were analysed, and the study explored whether “corporate culture” and “the environment at entrepreneurial or risk-aggressive firms” posed a barrier to effective risk-management practices.
      


      
        	Kikwasi (2011): Interviews of 55 consultants, architects and quantity surveyors in Tanzania

        	Identified four challenges: inadequate risk management knowledge, risk management not a priority in clients’ requirements, lack of a holistic approach to risk management and reluctance among consultants to spearhead the risk management process
      


      
        	Chileshe and Yirenkyi-Fianko (2012)*: General survey of 34 contractors, 46 consultants and 23 clients (public and private) in construction projects in Ghana

        	Identified seven main barriers to risk assessment and management practices: awareness, lack of experience, lack of coordination between parties involved, lack of information, availability of specialist RM consultants, time constraints and lack of knowledge and expertise
      


      
        	Carter and Chinyio (2012): A questionnaire survey of 113 construction professionals (project managers, clients, quantity surveyors and contract experts) in the United Kingdom

        	Identified the following barriers: making a late start, using inexperienced personnel, attitude towards risk not robust enough, incompetency of risk managers and not fully pro-active
      


      
        	Paape and Speklè (2012): Surveyed respondents (chief financial officers, controllers and risk managers) from 825 organisations with annual revenues of more than EUR 10 million and more than 30 employees in the Netherlands

        	Identified the following five broad group of factors as antecedents to ERM implementation: (1) regulatory influences, (2) internal influences, (3) ownership, (4) auditor influence and (5) firm and industry-related characteristics
      


      
        	Hwang, Zhao and Toh (2013): A questionnaire survey of 15 consultants and 19 contractors in Singapore based on data collected from 668 projects

        	Identified 10 probable barriers to RM implementation in small project: competition among small and medium contractors (SMC), complexity of analytical tools, lack of potential benefits, lack of budget, lack of government legislation, lack of knowledge, lack of manpower, lack of time; low profit margin and not economical
      


      
        	Chileshe and Kikwasi (2014): A questionnaire survey of 24 contractors, 15 clients, and 27 consultants in Tanzania

        	Based on overall mean sample scores, identified the following ten CSFs for the implementation of RAMP in ranked order: (1) awareness of RM, (2) teamwork and cooperation, (3) management style, (4) effective use of methods and tools, (5) goals and strategic objectives of the organisation, (6) availability of a specialist RM consultant, (7) consideration of the external and internal environment, (8) cooperative culture, (9) customer requirement and (10) positive human interactions
      

    


    Source: Chileshe and Kikwasi (2014)


    Notes: 1The studies are arranged in chronological order; *This current study is based on the survey instrument as utilised in Chileshe and Kikwasi (2014); 2Selected studies within the Chinese context; 3General risk identification study; 4Non-construction-related study


    In their Malaysian study, Goh and Abdul-Rahman (2013) identified the lack of knowledge of RM and the costs associated with implementing RM as major barriers. Choudhry and Iqbal (2013) concluded that the most significant barriers were the lack of a formal RM system and the lack of a mechanism for joint RM by stakeholders in Pakistan. This finding was echoed in the study conducted by Silva, Wu and Ojiako (2013) in Sri-Lanka, in which the limited awareness of best practices, the lack of qualified expertise and the time required for and the and costs of RAMP were detected as barriers. The lack of knowledge regarding RAMP in Sri-Lanka was later acknowledged by Perera et al. (2014) as a barrier to the effective implementation of RAMP. By the same token, Liu, Low and He (2011) found that Chinese construction companies lacked the expertise and knowledge required for the practical implementation of RAMP, as RAMP has had only a short period of exposure in China.


    In a study of Ghana, Chileshe and Yirenkyi-Fianko (2012) identified the major barriers to RAMP implementation as the lack of information, awareness and experience; the ineffective coordination between the parties involved; the unavailability of specialist RM consultants and the tight scheduling of construction projects. Using the same survey instrument employed by Chileshe and Yirenkyi-Fianko (2012) in Ghana, an empirical survey study was conducted by Chileshe and Kikwasi (2014) in the context of the Tanzanian construction industry. The findings of that study identified the following seven barriers to RAMP implementation, in ranked order:


    
      	awareness of RM processes,


      	lack of experience,


      	lack of information,


      	lack of coordination between the parties involved,


      	availability of specialist RM consultants,


      	implementation costs and


      	time constraints.

    


    It should be noted that while the identified studies of Chileshe and Yirenkyi-Fianko (2012) used the terminology of RAMP, the RAMP and RM concepts are the same. The two terms are used interchangeably and are the same when applied in the Iranian study.


    Acknowledging the impact of a lack of knowledge regarding the implementation of RAMP, Rao Tummala et al. (1997) suggested that the resources necessary for implementing RAMP could not be justified, as the uncertainties and the potential benefits of implementing RAMP in construction projects were unknown. A review of the literature establishes that research on RM has been extensive. However, few studies have focused on detecting the barriers to RAMP implementation. Apart from a limited selection of studies (i.e., Chileshe and Kikwasi, 2013; 2014), there is no research focusing on identifying the barriers to the implementation of RAMP within the construction context of developing countries. Hence, given the salience of RAMP for construction projects in developing countries, the primary objective of the present study (ascertaining the barriers to RAMP implementation and devising corresponding solutions) is further reinforced.


    Barriers to RAMP in Iran


    Given the scarcity of studies of barriers to RM in Iranian construction projects, some selected studies with associations to RM were also included in the review of the literature. These included studies mainly in the areas of disaster management, business process re-engineering and knowledge management (KM). Table 2 presents a summary of the selected RM and comparative studies.


    Table 2. Summary of Selected RM and Comparative Studies in Iran


    
      
        	Researchers1

        	Aim, Methodology and Context/Scope

        	Findings
      


      
        	Nateghi-A. (2000)

        	Aimed to present the existing organisational chart of earthquake disaster management in Iran. The methodology was a general review and the scope was disaster management

        	Identified weaknesses in the system and proposed a modified organisation for better management and handling of earthquake crises in Iran
      


      
        	Jafari et al. (2007)

        	This paper aims to discuss the essential issues of KM adoption to establish a KM programme in the Iran Aerospace Industries Organization (AIO). A case study methodology was applied in the area of KM

        	Identified the following eight factors as essential for KM: (1) team work and KM features, (2) leadership and commitment of Chief Executive Officer (CEO), (3) appropriate organisational infrastructure, (4) pilot, benchmarking and KM systems, (5) job enrichment and security, (6) culture, change management and strategy, (7) collaborative and flexible organisation and (8) training and learning.
      


      
        	Fallahi (2008)

        	Analyses the extent to which such opportunities were capitalised upon and proposes strategies and recommendations for future risk preparedness planning in Bam, Iran. A case study methodology was applied in the area of disaster and RM

        	An earthquake provided an opportunity for the further development and growth of the city’s unique and internationally known date production through more publicity, renovation of the old irrigation systems, and the expansion of its related industries
      


      
        	Tarokh, Sharifi and Nazemi (2008)

        	This paper aims to study the success and failure of business process re-engineering (BPR) projects executed throughout Iran. The methodology included a statistical analysis of the mean values of efficiency and project effectiveness indexes, whereas the scope was in business process re-engineering and business failure

        	BPR projects executed in Iran have failed to reach a predefined acceptable level of success
      


      
        	Parsizadeh and Ghafory-Ashtiany (2010)

        	This paper seeks to provide a brief summary of a comprehensive earthquake education programme for increasing public awareness and preparedness for earthquakes using all types of media, particularly in schools and amongst children. It employed a literature review, and the scope was in RM and disaster management

        	Established that there is still a long way to go to achieve a fully prepared and seismically safe community and that to enhance public safety, stronger cooperation by and participation of the entire of society are necessary
      


      
        	Ebrahimnejad, Mousavi and Seyrafianpour (2010)

        	The main aim was to understand risks in build-operate-transfer (BOT) projects

        	
      


      
        	Jafari et al. (2011)

        	This study sought to develop a model for RM of knowledge loss in a project-based organisation in Iran. A case study methodology was applied in the area of KM and RM

        	The proposed model had the ability to reduce the job positions facing knowledge loss by 88%
      


      
        	Jahangiri, Izadkhah and Jamaledin (2011)

        	The study’s aim was to conduct a comparative study of community-based disaster management (CBDM) in various selected countries to design a model for Iran. Used a descriptive comparative study methodology in the area of disaster management (DM)

        	Participation of the community in various disaster management lifecycles was identified as necessary for effective (successful) disaster management
      


      
        	Tadayon, Jaafar and Nasri (2012)*

        	The study was focused on research identification rather than other processes of RM. The methodology employed was a questionnaire survey, and the scope was RM

        	Established that time constraints and project managers with sufficient experience are critical when identifying the level of risk for large and/or complex projects
      


      
        	Alavifar and Motamedi (2014)*2

        	The study aimed to identify delayed risks for construction projects from the owners’, contractors’ and consultants’ perspective; it also evaluated and classified risks. Employed a methodology of data collection through a questionnaire survey. The scope was in RM

        	Classified the levels of problems related to the time delay risks of construction projects into the following three categories: (1) Managerial, (2) Systematic and (3) Strategic. Different ranking of frequency, severity and importance of the causes of delay by the three groupings (owners, contractors and consultants)
      


      
        	Bowers and Khorakian (2014)*

        	The study sought to establish the types of projects to which risk management should be applied and at what points they should be applied in an innovation project. It employed a dual methodology of a research framework and a case study. The scope was in project RM and innovation process

        	Established that RM needs to be applied in a differential manner: simple, unobtrusive techniques early in the innovation life cycle with more substantial, quantitative methods being considered for the later stages
      

    


    Notes: 1The studies are arranged in chronological order; *Specific RM studies; 2Study based on a literature review of RM drawn from similar Middle Eastern countries such as the United Arab Emirates (UAE), Saudi Arabia, Turkey, Lebanon, Kuwait, and Jordan and from other developing countries such as Malaysia, Nigeria and Libya; For the purpose of our current study, the terminology RM is used interchangeably with RAMP


    RESEARCH METHODS


    This research is based on data collected via a survey questionnaire. A survey was chosen because exploring variables that are similar across construction projects in a certain context (e.g., a country) justifies deploying a quantitative approach such as a survey questionnaire (Amaratunga et al., 2002).


    Design of the Survey Instrument


    The questionnaire used for this study was adapted from a validated instrument, i.e., the questionnaire employed by Chileshe and Kikwasi (2014) in their study of the Tanzanian context. According to Carless and De Paola (2000), adapting and customising available instruments for the specific environment targeted by a research study is acceptable. Thus, to customise the data collection tool for Iran, (in the absence of standard or validated RAMP barriers questionnaire) the approach suggested by Sharifirad’s (2011) protocol was followed. Sharifirad’s (2011) procedure required the translation and review of the questionnaire. The Chileshe and Kikwasi (2014) questionnaire required translation (from English into Persian and vice versa) and a review of the items contained therein. This involved forward translation, assessment, backward translation and assessment.


    As part of the identified four-step procedure, the basic instrument was presented to four Iranian project managers who each have more than 12 years of experience with construction projects. The questionnaire was approved by the project managers, who also suggested that the technical terms (e.g., RM terminology) be fully clarified. Consequently, specific definitions were added to the questionnaire to make the objectives clear for potential respondents. The rationale for submitting the questionnaire to the Iranian project managers is further supported by Forza (2002), who states that “industry experts” should be involved in the pre-testing of a questionnaire. The final questionnaire retained the same number of items (seven) as the original Chileshe and Kikwasi (2014) instrument; however, the content was slightly different because a number of changes were made. The first barrier (BR1) and third barrier (BR3) in the Chileshe and Kikwasi (2014) questionnaire were “Awareness of RM instrument” and “Lack of information“; these were deleted from the Iranian RM sub-instrument and replaced with the following barrier: “Lack of knowledge and necessary skills”.


    The third barrier relating to “information” was also replaced with a barrier called “Lack of support from clients and project stakeholders”. The remainder of the changes were related to the terminology used in the wording of the questions.


    The final questionnaire consisted of the following two sections:


    
      	Section 1 asks about the demographic attributes of respondents and


      	Section 2 is concerned with the views of the respondents regarding the levels of importance of the barriers to RM. The respondents were asked to rate the importance of the barriers to RM implementation using a 5-point Likert scale, ranging from “1” as the least important (or strongly disagree) to “5” as the most important (or strongly agree).

    


    Survey Administration


    According to Roudsari and Ghodsi (2005) and Ghoddousi et al. (2014), as the capital and most populated city of the country, Tehran has a large pool of construction company headquarters. Consequently, Tehran brings together the country’s construction practitioners. Thus, construction practitioners in Tehran were targeted as the respondents to the survey.


    Lists of certified companies were obtained from the data bank of licensed construction companies consistent with the method utilised by Ghoddousi et al. (2015) for targeting construction companies in Iran. These lists were merged and sorted alphabetically. Subsequently, a random selection of the outcomes was performed using a non-replacement random selection technique consistent with that employed by Ghoddousi and Hosseini (2012).


    An average response rate of 20% was observed in previous studies in Iran (e.g., Ghoddousi et al., 2015). Thus, to obtain a minimum of 100 completed questionnaires for the sake of conducting complicated statistical analyses such as structural equation modelling (SEM), a total of 494 invitations were sent by post to the selected companies. The respondents were invited to distribute the questionnaire among their employees involved in construction projects. Follow-up calls were conducted and resulted in the receipt of 90 completed questionnaires. The process of preparing the list, conducting the data collection and entering the data took seven months and was completed at the end of May 2013.


    Instrument (Measurement) Validity and Reliability


    As recommended by Forza (2002), the internal consistency of the survey was tested using reliability analysis. The Cronbach’s alpha was found to be 0.714 for the RM barriers sub-instrument, which was greater than 0.7, thus indicating an acceptable level of reliability.


    Analysis of Results


    A number of data analysis techniques were employed in this study and were consistent with those used by previous studies investigating the barriers to RM (Liu, Low and He, 2011; Chileshe and Kikwasi, 2013); these are described next.


    Multivariate Analysis of Variance (MANOVA)


    To test whether different groups of stakeholders differed in their perception of the barriers to RM, a MANOVA test was undertaken. This approached was used to consider the different attributes of respondents with respect to their perceptions of the barriers to RAMP. In developing countries such as Iran, clients and companies form the basic units of the construction industry, as described by Moavenzadeh (1978). Similarly, according to the main source of information for licensing construction companies in Iran (see http://www.sajat.in/), licenses are issued in two main categories. These categories are represented by contractors and consultants, who, together with clients, form the necessary elements for delivering a construction project (Moavenzadeh, 1978).


    The respondents were divided into three groups according to their role in the construction industry (Group 1 = Clients, Group 2 = Consultants and Group 3 = Contractors). This approach enabled the researchers to compare the viewpoints of the primary entities active within the Iranian construction industry. Including a range of respondents is important because a respondent in one role may express a different viewpoint regarding aspects associated with RM than a respondent in a different role (Perera et al., 2014). The inclusion of the three groups (contractors, consultants and clients) is highly desirable, as previous studies in the area of RM relied mainly on one group of project participants. According to Tang et al. (2007), project risks cannot be controlled by one party. By the same token, this exploration of the perception of barriers to RAMP had to rely on a wide range of project participants.


    Spearman’s Rank Correlation Coefficient


    Equation 1, i.e., Spearman’s rank correlation coefficient (rs), which was used to analyse the bid/no bid factors by Cheung et al. (2012), was deployed in the present study.
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    where:


    d = the difference in the rankings of the two groups for the same barrier to RM and


    N = the total number of responses concerning that barrier to RM (7, in this case).


    Partial Least Square Structural Equation Modelling (PLS-SEM)


    According to Hair et al. (2014), for research studies in which there is no established theory to explain the associations between the concepts, the application of PLS-SEM becomes relevant. Unlike Covariance-based Structural Equation Modelling (CB-SEM), PLS-SEM is robust to small sample sizes and presents accurate results when normality requirements for the data are not met (Ringle, Sarstedt and Straub, 2012). PLS-SEM is very capable of interrogation of the data to explore and reveal associations among a number of constructs (Hair et al., 2012). Given the relatively small sample size and the novelty of the concepts in the present study, PLS-SEM was considered a rigorous statistical method for analysing the data. SmartPLS v.3.2.1, as recommended by Hair et al. (2014), was used to perform the SEM-PLS analysis.


    Characteristics of the Sample


    The characteristics of the respondents and their organisations are summarised in Tables 3 and 4, respectively.


    Individual characteristics


    An examination of Table 3 shows that the majority (33.0%) of the respondents were supervisors, followed by design engineers (21.6%) and project managers or site managers (14.8%). Thus, it was concluded that the respondents had gained firsthand experience in delivering construction projects and were knowledgeable about the management strategies of their companies.


    Length of service in the construction industry


    The results revealed that the respondents’ length of experience (employment) in the Iranian construction industry was evenly distributed across the spectrum: Less than five years, 5–10 years, 11–15 years and more than 15 years (Table 3). The respondents represented all the levels of experience within the Iranian construction industry. Given the diversity in length of service in the construction industry (see Table 3) and the variability of roles represented, this sample provides a wide range of the common views prevalent within the Iranian construction industry.


    The majority of the respondents (68.5%) had more than five years of experience in the Iranian construction industry. This is highly significant given that frequently used risk assessment techniques are highly dependent on intuition, judgement and experience (Lyons and Skitmore, 2004). As such, it could be inferred that the level of experience among the Iranian practitioners would contribute towards mitigating some of the barriers associated with implementing RM.


    Table 3. Profile of the Study Sample (Professional Background and Experience)


    
      
        	Characteristics

        	
          Number of Respondents

        

        	
          %

        

        	
          Cumulative

        
      


      
        	Professional and trades background1

        	

        	

        	
      


      
        	Supervisor

        	
          29

        

        	
          32.94

        

        	
          32.94

        
      


      
        	Design engineer

        	
          19

        

        	
          21.60

        

        	
          54.54

        
      


      
        	Project manager

        	
          13

        

        	
          14.77

        

        	
          69.31

        
      


      
        	Site manager

        	
          12

        

        	
          13.64

        

        	
          82.95

        
      


      
        	*Other

        	
          15

        

        	
          17.05

        

        	
          100.0

        
      


      
        	
          Experience in the construction industry

        

        	

        	

        	
      


      
        	Less than five years

        	
          28

        

        	
          31.1

        

        	
          31.5

        
      


      
        	5–10 years

        	
          27

        

        	
          30.0

        

        	
          61.8

        
      


      
        	11–15 years

        	
          20

        

        	
          22.2

        

        	
          84.3

        
      


      
        	More than 15 years

        	
          14

        

        	
          15.6

        

        	
          100.0

        
      

    


    Notes: *The profile of the professional and trades background is based on sample size of 88 due to some missing data


    Organisational characteristics


    The profile of the respondents in terms of their roles is illustrated in Table 4.


    Table 4. Profile of the Study Sample (Role in Projects)


    
      
        	Role in Projects

        	
          Number of Respondents

        

        	
          %

        

        	
          Cumulative%

        
      


      
        	Contractor1

        	
          32

        

        	
          35.6

        

        	
          35.6

        
      


      
        	Consultant

        	
          31

        

        	
          34.4

        

        	
          70.0

        
      


      
        	Client (private and public)2

        	
          27

        

        	
          30.0

        

        	
          100.0

        
      

    


    Notes: 1The contractor group includes one specialist sub-contractor and 1 operator; According to the formal classification of contractors currently in place in Iran, construction companies active in government projects are classified into five categories. Those in class 1 are allowed to undertake projects with the biggest budgets (Ghoddousi and Hosseini, 2012); 2The construction industry of Iran is divided into two main sections: The first is government infrastructure projects and the second is the housing industry (Ifpinfo.com, 2014)


    As seen in Table 4, there is a fairly equal distribution of the three key players in projects. Such an equal distribution has also been observed in other studies conducted in the Iranian construction industry as well (Pournader, Tabassi and Baloh, 2015).


    RESULTS AND DISCUSSION


    Identified Barriers to Implementing RAMP


    The overall ratings of the barriers to implementing RAMP according to the overall sample and the groups are shown in Table 5.


    The ranking differentiation between barriers with the same mean was achieved using the coefficient of variation (CV). The use of the CV, obtained by dividing the mean score by the standard deviation, has been adopted by previous researchers (Chileshe and Kikwasi, 2014; Ghoddousi et al., 2014). Hence, the CV has been used as an acceptable basis for meaningful evaluations of respondents’ level of consensus on different items in construction research (Ghoddousi et al., 2014). It shows the extent of variability in relation to the mean of the population.


    Table 5. Overall Sample and Group (Clients, Consultants and Contractors) Ratings of the Barriers
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    Notes: MS = Mean score of the barrier, in which 5 = Strongly agree, 4 = Agree, 3 = Neutral, 2 = Disagree and 1 = Strongly disagree


    Multivariate Analysis of Variance (MANOVA)


    To ensure the accurate interpretation of the responses, an analysis of the respondents’ profile was compared to their perception of barriers. Utilising a multivariate analysis of variance (MANOVA), as proposed by Ghoddousi et al. (2014), is widely accepted within the literature. That is, deploying several univariate tests for each item increases the potential for Type I error, according to Cronk (2012). By employing a MANOVA, the causes of error are contained, which allows statistical analyses to take place at the same time (Abbott, 2011). According to Cronk (2012), the most common multivariate test is Wilks’ Lambda. Thus, a one-way MANOVA was performed to examine the potential discrepancies among the respondents’ perceptions regarding seven items identified as barriers to RAMP implementation, as illustrated in Table 6.


    Table 6. Wilks’ Lambda Result (MANOVA Tests)


    
      
        	Effects

        	
          Value

        

        	
          F

        

        	
          Hypothesis df

        

        	
          Error df

        

        	
          Sig.

        
      


      
        	Role in projects*

        	
          .799

        

        	
          1.292b

        

        	
          14.000

        

        	
          152.000

        

        	
          .218

        
      


      
        	Professional and trades** background

        	
          .584

        

        	
          1.520

        

        	
          28.000

        

        	
          264.627

        

        	
          .054

        
      


      
        	Experience in the construction** industry

        	
          .806

        

        	
          .791

        

        	
          21.000

        

        	
          213.038

        

        	
          .729

        
      

    


    Notes: * Table 4; ** Table 3


    The results of the one-way MANOVA illustrated in Table 6 showed no significant effect of the different categories associated with the respondents’ profile on the respondents’ perceptions of the barriers to RM implementation. That is, the results indicated that there is no difference between the perceived barriers to RM among the Iranian construction practitioners in terms of their role in projects (Lambda (14, 152) = .799, p = .218 > 0.05). The same results were observed among the respondents who had different professional backgrounds (Lambda (28, 264.62) = .584, p = .054 > .05) and different levels of experience (Lambda (21, 213.038) = .806, p = .729 > 0.05). This was reflective of the consensus among the Iranian construction practitioners regarding the barriers to RAMP implementation in the construction industry. This is a logical result, as the major barriers identified in the study were associated with the lack of knowledge and experience and the unavailability of skilled personnel for RAMP. This also reinforces the assertions by Ghoddousi et al. (2015), which suggest that there is consensus among all the practitioners regarding the unavailability of skilled personnel at different levels and the lack of training for practitioners in the industry. In essence, the issues that result from this lack of knowledge are a major source of the problems that are rampant in the construction industries of developing countries, as argued by Ofori and Toor (2012). This justifies why multivariance analysis of variance (MANOVA) did not show any significant discrepancy among different respondents.


    Overall Ranking of the Barriers to RAMP


    This subsection examines the contractors’, clients’ and consultants’ perception of the barriers to implementing RM. Table 5 summarises the results of the analysis of the barriers according to the overall sample and the respondent groups (contractors, clients and consultants).


    The barriers were not grouped into specific categories because factor analysis was not undertaken. However, the ranking and severity of these barriers indicated the need to group them into the following three areas: (1) lack of formal RM systems, (2) lack of agreement and support among parties and (3) project constraints related to time and cost that inhibit the use of resources for RAMP. To build on the findings and to utilise the literature effectively, the barriers to RAMP will be discussed according to the three above-mentioned groups rather than individually.


    Lack of Formal RM Systems


    As illustrated in Table 5, based on the overall sample size, the highest ranked barriers impeding the implementation of RM within the Iranian construction context are:


    
      	lack of knowledge and necessary skills (mean = 4.307),


      	lack of available RM consultants (mean = 4.161), and


      	level of experience among practitioners (mean = 4.182) within the Iranian construction industry.

    


    An examination of Table 5 shows that the clients ranked “Lack of knowledge and necessary skills” first, whereas the contractors ranked “Lack of available RM consultants” first; interestingly, the consultants ranked “Lack of support from clients and project stakeholders” first. This finding demonstrates that both the clients and consultants attribute the major barriers to RM to each other’s inaction (i.e., availability and cooperation). This corroborates the observations made by Kululanga (2012) regarding the serious impacts of adversarial relationships, the prevalence of the blame game prevalent and the lack of joint efforts in the construction industry in developing countries.


    The findings are also consistent with the literature on barriers to RM (e.g., Wang, Dulaimi and Aguria, 2004; Choudhry and Iqbal, 2013). Choudhry and Iqbal (2013: 47) collectively labelled the grouping of these three barriers as a “Lack of formal RM systems”. It should, however, be noted that some previous studies provide contradicting views regarding the need for formalised RM processes. For example, Khan and Burnes (2007) argued that effective RM does not need to be a highly formalised and structured process but that it should instead be based on good common sense. This study opted to include the “Lack of formal RM systems” as a barrier due to the complex nature of estimating the probability and impact of risk, as well as to the support by the majority of studies for formalised RM systems (e.g., Tah and Carr, 2001). Similarly, within the contexts of international projects and developing countries such as China, Wang, Dulaimi and Aguria (2004: 238) emphasised the “formal” nature concept by defining RM as “a formal and orderly process of systematically identifying, analysing, and responding to risks throughout the life-cycle of a project to obtain the optimum degree of risk elimination, mitigation and/or control”.


    This study has collectively categorised these barriers as a “Lack of formal RM systems” based on the assumptions of the Pakistan study by Choudhry and Iqbal (2013; 47). The higher ranking achieved by these barriers is hardly surprising as they are all associated with the lack of either “experience” or “knowledge”. As observed by Kazaz and Ulubeyli (2007) and Ofori and Toor (2012), the two most prominent features of the economics of developing countries are low levels of education, training, and skill among the work force and insufficient infrastructure. Iran is a developing country facing similar issues to those identified by (Tabassi and Bakar, 2009) and acknowledged by Ghoddousi et al. (2015).


    These findings also reiterate the observations made by Tadayon, Jaafar and Nasri (2012) and Bowers and Khorakian (2014) indicating that RM is rarely implemented in the Iranian construction industry due to the absence of knowledge and proficiency. In accordance with this observation, Wang and Yuan (2011) and Chileshe and Kikwasi (2014), contended that an awareness of RM practices and methods of implementation is a critical success factor for implementing RM. The implication of this finding is that, as observed by Choudhry and Iqbal (2013), without a formal RM system, implementing RM in construction companies becomes dependent on the expertise and knowledge of employees or external experts. As shown in Table 5 by the higher ranking of these barriers, the Iranian construction sector’s lack of knowledge and necessary skills (mean = 4.307) is further exacerbated by an unavailability of professional consultants (mean score = 4.161) to guide companies in implementing RM.


    The lack of skills and the unavailability of skills are rooted in another issue that adversely affects the construction industry in developing countries, as explained at length by Kululanga (2012). The latter is a serious issue for Iran in light the international sanctions and the ever-increasing isolation of the country from developed economies and foreign investments, as noted by Perthes (2010). The lack of connections between academic university studies and the major practical problems facing the industry is a significant deficiency for developing countries Kululanga (2012).


    Lack of Agreement among the Project Parties and Stakeholders Regarding RM Implementation


    The barrier “Lack of agreement among the parties and stakeholders of projects regarding RM implementation“, was ranked fourth overall by the respondents (mean = 3.909). This suggests that this concept is another hurdle in RM implementation within the Iranian construction industry. This finding is similar to the observations of other studies of developing countries, such as the Ghanaian construction industry study by Chileshe and Yirenkyi-Fianko (2012) and the study in Tanzania (Chileshe and Kikwasi, 2014).


    The lack of agreement has been exacerbated by a lack of support for implementing RM from clients and project stakeholders. This mirrors the barriers identified by Chileshe and Kikwasi (2014) for the Tanzanian construction industry. Similarly, “Lack of joint RM” was identified by Tang et al. (2007) and Choudhry and Iqbal (2013) as one of the major barriers to RM for construction projects in China and Pakistan. This is understandable in light of the common issues experienced in developing countries, i.e., a lack of “joint industry activities” and “effective coordination” among the main units of the construction industry as noted by Kululanga (2012). This could be a major barrier to the implementation of RM, as a lack of champions and managerial support in one party might hinder the implementation of RM and result in a diminished interest in RM among the other parties involved in the same project, as indicated by Silva, Wu and Ojiako (2013). According to Zhao et al. (2014), the commitment, support and leadership of a company’s board and senior management are critical for implementing RM in projects.


    Project Constraints of Time and Cost That Inhibit the Use of Resources for RAMP


    According to Kutsch and Hall (2009; 78), “the most dominant reason for the non-application of project RM appeared to be the problem of cost justification”. However, construction practitioners in Iran regarded the time and cost required to implement RAMP as the 6th (mean = 3.430; CV = 0.330) and the 7th (mean = 3.273; CV = 0.333) items, respectively, in terms of the barriers hindering the implementation of RAMP in Iranian construction projects. This finding is also consistent with a number of selected studies of developing countries, including Chileshe and Kikwasi’s (2013) study in Tanzania, which ranked these two time and cost RAMP barriers in the same 6th and 7th positions.


    According to Kululanga (2012), a majority of the companies in developing countries are small and lack strategic vision and the capacity for growth. In essence, construction companies in developing countries usually suffer from a lack of resources to deliver projects (Perera et al., 2014). This is an issue in Iran, and irregular payments compound the problem as construction companies’ struggle to cover their expenses and survive in the volatile market (Ghoddousi and Hosseini, 2012). Consequently, as shown in Table 5, cost concerns are a barrier to RAMP in a developing country such as Iran. However, as identified by Ghoddousi et al. (2015), pressure from the government (a major client of the construction industry) causes contractors to make the on-time completion of projects their first priority. Thus, as illustrated in Table 5, tight scheduling becomes one of the hurdles for RAMP.


    As discussed above, the main barriers to RAMP were attributed to the lack of knowledge, skills and availability of skilled practitioners, which were encapsulated as the “Lack of formal RM systems”. Two other categories, i.e., the “Lack of agreement and support among parties” and “Project constraints of time and cost” were of lower importance according to the respondents. However, as implied by Chileshe and Kikwasi (2014) and Choudhry and Iqbal (2013), the lack of interest in RAMP could be attributed to the lack of knowledge and the lack of resources (time/cost). Moreover, as indicated by the seminal study by Slaughter (2000), due to this lack of knowledge and skills, organisations are not interested in allocating resources and time to implement new methods for delivering projects. These assumptions are presented in the form of the PLS-SEM model in Figure 1.
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      Figure 1. Associations between the Categories of Barriers (See Table 5 for Details of the Elements of the Model)

    


    As illustrated in Figure 1, each category of barriers is considered a construct. These are concepts that are not directly measured and are usually shown using ovals in SEM models. The constructs reflect their indicators, which are variables that contain raw data and that are directly measured (rectangles in SEM models as described in Table 5). Single-headed arrows show the associations among the constructs and indicators. Using PLS-SEM models to analyse associations enables researchers to identify key target constructs and discover those that are acting as the drivers of others (Hair et al., 2014). The PLS algorithm was deployed to calculate the outer loadings between the elements of the model. The algorithm converged with eight iterations. A number of iterations below 300 implies that there is sufficient variability in the constructs in the model. The significance of the associations should be assessed by performing a bootstrapping test (Hair et al., 2014). The outcome of running the bootstrapping test is illustrated in Table 7.


    Table 7. Significance of the Associations between the Constructs


    
      
        	Associations

        	

        	

        	
          Outer Loadings

        

        	
          T statistics

        

        	
          P values

        
      


      
        	Lack of formal RM systems

        	→

        	Lack of agreement and support among parties

        	
          0.45

        

        	
          5.290

        

        	
          0.000

        
      


      
        	Lack of formal RM systems

        	→

        	Project constraints of time and cost

        	
          0.32

        

        	
          3.541

        

        	
          0.000

        
      


      
        	Project constraints of time and cost

        	→

        	Lack of agreement and support among parties

        	
          0.20

        

        	
          1.686

        

        	
          0.092

        
      

    


    As illustrated in Figure 1 and Table 7, the outcome of the analysis shows a medium-sized (outer loading = 0.45) and significant (T statistics = 5.290 > 2.0) association between “Lack of formal RM systems” and “Lack of agreement and support among parties”. Therefore, the former could be the source and explanation for the latter as perceived by the respondents. Similarly, “Lack of formal RM systems” presented a medium (outer loading = 0.32) and significant (T statistics = 3.541 > 2.0) association to “Project constraints of time and cost”. However, the association between “Project constraints of time and cost” and “Lack of agreement and support among parties” was weak (outer loading = 0.20) and statistically insignificant (T statistics = 1.686 < 2.0). This corroborated the ranking of the barriers associated with this category as the least important barriers to RAMP implementation, as shown in Table 5. As shown in Figure 1, for “Lack of agreement and support among parties“, the R-square was equal to 0.3; thus, 30% of the variance in the category is explained by the elements associated with it, while 70% comes from elements not included in the model.


    RECOMMENDED SOLUTIONS AND GUIDELINES FOR RAMP IMPLEMENTATION


    The solutions below are suggested in the literature on RM in other developing countries. While these solutions are not verified by experts for the Iranian study, they are supported by a similar study of KM within Iranian project-based organisations (PBO) by Akhavan, Zahedi and Hosein (2014). The justification for the selection of this study is based on the similarities and linkages between KM and RM (Tah and Carr, 2001) and the context (country) under examination, namely Iran. The selection of this study is further corroborated in view of the outcome of the PLS-SEM described above. That is, the category of barriers stemming from lack of skills and knowledge was the driver for the other categories and barriers identified in the present study.


    
      	Professional bodies lead RM training programmes: The Iranian study by Tabassi and Bakar (2009) identified low levels of education among the major problems facing Iranian construction workers. The proposed remedial solution from our RM study is to encourage the relevant professional associations of contractors, architects and professional bodies to introduce training programmes associated with the implementation of RM for their members. A similar “education and training” proposal has also been suggested as a solution for overcoming barriers in KM implementation among Iranian project-based organisations (Akhavan, Zahedi and Hosein, 2014). The above suggestion is supported by the RM study undertaken in the Pakistan context by Choudhry and Iqbal (2013) and is further reinforced and supported by Tabassi and Bakar’s (2009) study, which proposed that government legislate new rules and regulations for labour and provide training facilities.


      	Best practice from successful RM implementation case studies: Put “wins on the board” by documenting, publishing and communicating with contractors, consultants and clients about successful cases in which RM has been successfully introduced into projects and positive outcomes have been achieved (Chileshe and Kikwasi, 2013).


      	RM knowledge as a prerequisite for licensing authorities: Provide training for construction practitioners through formal channels (Tabassi, Ramli and Bakar, 2012). The authorities responsible for issuing licences to contractor and consulting companies should require that the managers of companies possess a minimum level of RM knowledge as a prerequisite for receiving licenses. This would lift the basic skill level of the managers of the companies.


      	RM prerequisites for tendering procedures: Require that RM documents be submitted as part of the tendering procedures that relevant authorities use to award contracts as suggested by Goh and Abdul-Rahman (2013) and Perera et al. (2014).


      	Joint ventures with foreign contractors: Enhancing collaboration with foreign contractors is, according to Chileshe and Kikwasi (2014), a vehicle for construction practitioners in developing countries to acquire necessary and essential skills. Infrastructure projects in the oil and gas fields in Iran have often involved collaborations with international companies to deliver projects (Ebrahimnejad, Mousavi and Seyrafianpour, 2010). Such projects could be treated as available training opportunities for local contractors to acquire the knowledge and expertise necessary to implement RM in projects.


      	Integration of RM knowledge areas within training programmes for licensed engineers: Formally include knowledge requirements relating to RM in the curriculum of compulsory training programmes for licensed engineers. According to Arashpour, Shabanikia and Arashpour (2012), the Iranian construction industry is traditionally at the mercy of engineers. Thus, the strength of the construction industry in terms of implementing RM relies on the limited knowledge and abilities of engineers in the management sciences, including RM (Ghahramanzadeh, 2013).


      	Enhance organisational RM knowledge through training programmes: Increase the level of knowledge in organisations (Choudhry and Iqbal, 2013). This could be pursued, particularly in government organisations, by including RM training subjects in the required training programmes for employees in organisations that act as clients in the Iranian construction industry.


      	Introduction of joint RM frameworks by independent experts: Joint RM frameworks should be developed and implemented for projects to guide clients and other stakeholders. As indicated by Ikediashi, Ogunlana and Alotaibi (2014), the commissioning of external experts by the government could facilitate this process and the development of the necessary materials.


      	Development of standards and codes: Standards and codes for joint RM should be developed, and their implementation should become compulsory in construction projects, as suggested by Choudhry and Iqbal (2013).


      	Improved tendering procedures: Clients will not support RM implementation if they are not held accountable for the occurrence and consequences of risk (Kutsch and Hall, 2009). According to the current regulations in Iran, contractors suffer the majority of the consequences resulting from construction project risks (Ghahramanzadeh, 2013). Hence, all parties should be regarded as “risk owners” and held accountable according to the contractual requirements of construction projects.


      	Resources necessary for implementing RAMP: As seen in Table 5, based on the overall sample, the two lowest ranked barriers relate to the “time” and “cost” aspects of completing a project. Interestingly, these barriers are also the lowest ranked when viewed by group (contractors, clients and consultants) (Table 5). These two barriers have been categorised under the heading “Resources necessary for implementing RAMP” because this last grouping is related to the project constraints of time and cost that inhibit the use of resources for RAMP.


      	Enhanced culture through the formalisation of RM procedures: This refers to enhancing the culture in the Iranian construction industry by formalising RM procedures in construction projects (Kutsch and Hall, 2009; Thaheem and De Marco, 2014). This could be achieved by relevant authorities introducing a mandatory framework for implementing RM in construction projects, as noted by Tadayon, Jaafar and Nasri (2012) and Perera et al. (2014).


      	Bridging the research gap between academia and industry: According to Cagliano, Grimaldi and Rafele (2015), knowledge of RM is becoming a matter of paramount importance to effectively address the complexity of projects. To encourage this knowledge creation, the gap between academia and the construction industry in Iran must be bridged. From the academic perspective, this objective should be pursued through research comparing the time and costs of implementing RAMP against the consequences of risk occurrences in construction projects, as suggested by Kutsch and Hall, (2009).


      	Streamlined approach to RM and lessons learned: Tadayon, Jaafar and Nasri’s (2012) suggestion to reduce the cost of and time necessary for implementing RM by having a professional association prepare standardised documents and applicable templates and a database of risks and lessons learned might be an effective solution. Similarly, Ahmed, Kayis and Amornsawadwatana (2007) advocate building on “lessons learnt” by recommending that the measures used for projects’ RAMP endeavours be based on existing knowledge of project management practices and lessons learned.


      	Enforcement of effective financial discipline: Improving the financial security of construction companies so that they focus less on immediate issues and instead consider overall projects and adopt a long-term perspective. The construction industry in a developing country, including in Iran, often suffers from the crippling effects of late and irregular payments to contractors and consultants, which result in a shortage of resources for implementing RAMP (Ghahramanzadeh, 2013). A better financial framework could enhance the financial security of contractors and consultants and thus lower this barrier.

    


    CORRELATION ANALYSIS


    To identify whether there are relationships and interactions among the identified RM barriers, Pearson’s correlation coefficient is used as recommended by Cronk (2012). The results are summarised in Table 8.


    Table 8. Pearson’s Correlations


    [image: art]


    Notes: *Correlation is significant at the 0.05 level (2-tailed); **Correlation is significant at the 0.01 level (2-tailed)


    For brevity, only the most significant correlations are commented upon here. An examination of Table 8 shows that eight (38%) of the 21 correlations were significant at the p < 0.01 level and that three (14.3%) were significant at the p < 0.05 levels. The analysis found a strong and positive correlation (r (86) = 0.685, p < 0.01) between “Lack of knowledge and necessary skills” and “Lack of experience among practitioners”. This indicates that participants who identified the lack of knowledge and necessary skills as a barrier tended to also consider the lack of experience among practitioners as important.


    Spearman’s Rank Coefficient


    Using the approach employed by Tang et al. (2007) to test whether there was consensus among the three groups (clients, contractors and consultants) on the rankings of the criticality (importance) of the barriers to RM, Spearman’s rank correlation coefficient (Equation 1), rs, was computed. The results are reported in Table 9.


    Table 9. Spearman’s Rank Coefficient


    
      
        	
          Pairing

        

        	
          Mean Scores

        
      


      
        	
          Spearman’s Rank Correlation Coefficient

        

        	
          Significance Level

        
      


      
        	Contractors - Clients

        	
          0.821

        

        	
          0.05

        
      


      
        	Clients - Consultants

        	
          0.750

        

        	
          0.05

        
      


      
        	Contractors - Consultants

        	
          0.679

        

        	
          0.05

        
      

    


    An examination of Table 9 shows that the highest degree of agreement (correlation) occurred between the contractors and clients (82.1% with mean scores), which implies that there is a reasonably consistent view of the barriers to RM implementation. The lowest degree of agreement appears between contractors and consultants (approximately 67.9%). The reason for this disparity among the three groups is open to conjecture, but it may be due to each group having a different perspective and thereby recognising different risk factors. This would require further study.


    CONCLUSION


    The purpose of this paper is to explore and identify the critical barriers to RM implementation within the Iranian construction sector. Based on the perception of major Iranian construction practitioners, the study found that there was limited knowledge and awareness of the implementation of RM in construction projects.


    The research clearly indicated that a shift towards effective implementation of RAMP in developing countries will occur only if policy makers and researchers participate in a joint effort to enhance knowledge, supply the industry with necessary resources and provide a regulatory framework that encourages the spread of a risk culture.


    The study presents evidence that the viewpoints of all the key players in the Iranian construction industry are consistent with respect to their ranking of the barriers to the implementation of RAMP. It can be concluded that this agreement regarding the identification of barriers could be indicative of the available potential for overcoming these problems, as there may also be consensus among the key players in the construction industry regarding ways to address these barriers.


    Limitations and Future Areas for Research


    There is a conspicuous absence of investigations of the barriers to implementing RAMP in developing countries; thus, the present study is a significant contribution to the field. However, the findings should be considered in light of a number of limitations. These include the sample size of the study, which is relatively small. This opens the door for broader studies drawing upon larger sample sizes from different developing countries, which would provide more depth to the analysis of this topic. However, it could be suggested that not all developing countries demonstrate the same barriers to RAMP. It would be interesting for future studies to explore factors such as the proportion of itinerant workers utilised by the construction industry, the pervasive industry culture and other indicators of diversity.


    Another limitation of the present study is that it provides a limited discussion of and suggestions for possible methods to reduce the barriers in developing countries. Industrial relations and regulatory frameworks might be different in different developing countries. Hence, new avenues for further research could be pursued by replicating this study in other developing countries using more comprehensive methods such as mixed methods. An analysis of remedial solutions drawing upon empirical studies from the construction industry for each developing country would also be a fertile area for further research.
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    Abstract: Information technology (IT) developments in the construction industry require a proportionate response by construction professionals. Building information modelling (BIM) requires strategic changes to the traditional ways construction is carried out. BIM adoption in Malaysia is growing because of recent efforts to sensitise construction professionals on the need for strategic IT implementation. This paper builds on the theory of business process reengineering and computer integrated construction for a BIM adoption model. Data were collected from 352 construction professionals (architects, quantity surveyors, engineers and contractors). The data were analysed using Statistical Package for Social Sciences (SPSS) version 18 for descriptive modelling and Analysis of Moment of Structures (AMOS) version 18 for structural equation modelling. Descriptive results showed a high prevalence of the need for BIM competent professionals. Multivariate results revealed a high correlation within the measurement model for business process re-engineering and computer integrated construction. The second-order confirmatory model showed that business process reengineering and computer integrated construction had a high impact on strategic IT Implementation. Overall, the model validated the conceptual framework of the impact of strategic IT implementation on the adoption rate of BIM in the perception of construction industry professionals in Malaysia. The result denotes the first part of the full adoption model, which can be compared with the adoption rate in other countries. Subsequent research using a diverse sample selection focuses on the mediating effect of collaboration on BIM adoption.


    Keywords: Adoption, Building information modelling (BIM), Construction, Information technology (IT), Malaysia


    INTRODUCTION


    Building information modelling (BIM) presents ample advantages for construction professionals that invariably lead to improvements in efficiency and client satisfaction. Smith and Edgar (2008) and McCuen and Suermann (2007) defined BIM as a digital representation of physical and functional characteristics of a facility that serves as a shared knowledge resource that forms a reliable basis for decisions during its life cycle, from inception onward. A basic premise of BIM is the collaboration of different stakeholders at different phases of a facility’s life cycle to insert, extract, update or modify information in the model to support and reflect the roles of that stakeholder. The model is founded on open standards for interoperability. BuildingSMART (2010) was of the opinion that “BIM is a new approach to being able to describe and display the information required for the design, construction and operation of constructed facilities. It can bring together the different threads of information used in construction into a single operating environment, thus reducing, and often eliminating, the need for the many different types of paper documents currently in use”.


    BUILDING INFORMATION MODELLING ADOPTION


    The Malaysian construction industry has experienced tremendous growth since the implementation of the Vision 2020. Current information and communication technology (ICT) policies under the 10th Malaysian Economic Plan have given a further boost to the construction industry. BIM implementation policies are in the formulation stages, although Mohd-Nor, Usman and Mazlan-Tahir (2009) highlighted the low knowledge levels of complex information technology (IT) tools that resist rapid BIM adoption. In tertiary training, frameworks have been developed to help improve BIM skillset training for future quantity surveying graduates in Malaysia, with recommendations for increased awareness and initiation of proficiency training among personnel (Ali et al., 2015). The uncertainty of legal liability for professionals involved in a BIM model also presents a hurdle (Rosenberg, 2006), requiring legal maturity and improvement in contract management (Rezqui and Zarli, 2006; Liu, 2010). The Standards and Industrial Research Institute of Malaysia (SIRIM) formulated a strategic IT plan to improve productivity within the construction industry under the auspices of the Economic Planning Unit (EPU) (EPU, 2009; SIRIM, 2009; Haron, 2013). Through a mixed methods approach, Chong, Preece and Rogers (2014) developed a conceptual framework that forecasts future BIM development, tending towards new government initiatives and regulation. Irrespective of all the perceived policies, the implementation of ICT by construction professionals remains at disproportionate levels (Ali, Al-Jamalullail and Boon, 2013; Haron, 2013; Enegbuma et al., 2014). Internet usage was found to increase efficiency and cost savings among Malaysian construction firms, with construction professionals spending productivity time on the internet for email and information search; with BIM, such time could be channelled to model updates and collaboration (Mui et al., 2002; Haron, 2013). Similarly, research on ICT implementation in Malaysian construction firms was also slow in coming (Jaafar et al., 2007; Haron, 2013). Among engineering consulting services firms, poorly trained personnel, insufficient adoption guidance and inadequate government support were found to affect BIM adoption adversely (Rogers, Chong and Preece, 2015). Strategic implementation is inadequate in the Malaysian construction industry, which invariably limits the proper implementation of building information modelling (Haron, 2013). This improper strategic outlook, in the long run, leads to failure in implementation, as most ICT implementations result from peer pressure (Li, Irani and Love, 2000; Mui et al., 2002; Haron, 2013). Among contractors, the cost of software was a barrier to adoption, along with staff resistance and inadequate knowledge. Consultants were of the opinion that cost and system stability are hindrances. Government agencies were sceptical about the compatibility and interoperability, while academics remained worried about the low pool of BIM experts in the industry (Harris et al., 2014). Adoption of BIM upgrades a firm’s competitive differentiation strategy, ensuring survival and increases in productivity (Abidin, Adros and Hassan, 2014).


    The first government project to fully utilise BIM was launched in 2010 to build the National Cancer Institute (NCI) in Sepang (Ismail, 2014). In 2013, the National BIM Steering Committee was established by Construction Industry Development Board (CIDB), assisted by seven sub-committees, namely, standards and accreditation, incentives, education and awareness (academia), National BIM component library, BIM guidelines, BIM special interest group and research and development (Ismail, 2014; CIDB, 2014; Enegbuma et al., 2014). In 2014, the Malaysian Chapter of BuildingSMART international was officially registered in support of open BIM platforms and a policy push for BIM (Ismail, 2014). This awareness drive allowed the government to provide a positive leadership towards collaboration and improvement in BIM adoption (Vroom and Jago, 2007; Ofori and Toor, 2012).


    This paper aims to assess the connections between business process changes experienced in the construction industry. The drive for better computer integrated construction and the theoretical position of collaboration in the construction industry are also evaluated. To achieve this aim, previous literature was examined to identify the factors affecting BIM adoption, the perception of construction professionals and the significance of the relationship between these factors. The following section addresses the hypotheses. Later, the methodology, results and discussion are presented and the implications of the research examined.


    BUSINESS PROCESS RE-ENGINEERING


    Betts (1999) opined that business process redesign, process innovation and business process re-engineering (BRP) form an integral part of the same theories that are separated in terms of nomenclature. IT plays a vital role in BPR and thus several researchers have argued that expenditures on IT will yield benefits of productivity increments, improved efficiency and effectiveness if there is a focus shift to a critical analysis of the technology’s use. To avoid the pitfalls of implementing new IT over old processes, new processes to match IT, such as organisational structure, procedures, practices and tasks, should be adopted (Drucker, 1988; Schnitt, 1993; Liang and Cohen, 1994). The modus operandi of the construction industry is forced to transform and improve to meet the growing pressure from external political, economic and other considerations (Amor and Anumba, 1999). Integrating IT systems with business processes reshapes and facilitates the organisational culture, performed task and coordinated activities (Davenport and Short, 1990; Hinterhuber, 1995; Hammer, 1990; Willcocks and Smith, 1994; Tapscott and Caston, 1993; Klenke, 1994; Alter, 1993; Davenport, 1993; Alshawi, 2007; Enegbuma and Ali, 2012; 2013; Enegbuma, Aliagha and Ali, 2013). The cultural change of modifying the traditional standard process presents great challenges (Sánchez and Valencia, 2011), such that only a select number of professionals utilise the BIM model (Iguarán, 2010). This demonstrates an adamant resistance to change in favour of new systems in the construction industry. The phenomenon known as “people managers” shows the importance of people’s influence on how organisations adapt to new IT technologies. Hence, understanding ways to tap into individual creative energy, intelligence and initiative, manage change and allay fears of change is critical to implementation success (Towers, 1996, Cooper and Markus, 1995; Kennedy, 1994; Arendt, Landis and Meister, 1995; Alshawi, 2007).


    Several conflicts and apprehensions arose during BIM usage in Hong Kong. Among the issues observed were the need for smooth BIM interoperability among the model’s participants. Although BIM is accepted both as a new tool and a new process, changes for people, processes, communication and work culture is unavoidable. Other conflicts include computability of the design data, information exchange and clashes among the BIM components and technical barriers such as a poor library, low running speed of the system and lack of table customisation. Additionally, early contractor input is still lacking in Hong Kong, with most design work performed independently by architects or engineers. At the industry level, innovative technology such as BIM requires more efforts and time to implement and thus faces resistance from current project processes and the prevalent fast track culture. Therefore, business process re-engineering in the industry has an effect on BIM adoption, leading to the hypothesis that:


    
      H1:There is a significant relationship between business process re-engineering (BPR) and BIM Adoption (BA).

    


    COMPUTER INTEGRATED CONSTRUCTION


    The concept of integrated computer environment research has been a subject of interest since the early 1990’s. Technology uptake has seemed slow because of the rapid development of IT systems and their inadequate implementation by the construction industry. Researchers and industrialists attempted to utilise IT as an enabling technology to reduce the problems of communication and information sharing within the construction industry (Alshawi and Faraj, 2002; Aouad and Wafai, 2002; Sarshar, Christiansson and Winter, 2004; Arayici, Ahmed and Aouad, 2005; Enegbuma and Ali, 2013). Someya (1992) proposed that, gradually, computer integrated construction (CIC) overcomes the challenges of immaturity in computer technology of hardware and software. This is aimed at improving effective and quick customer design and technological capability, integration of production and information, shorter development cycle for efficiency and strategic management to react to a changing external environment. Similarly, Clifton and Sunder (1997) opined that CIC helps the industry share, exchange and manage knowledge through a neutral knowledge interchange format. Björk (1999) further fuelled the growing trend in information technology in construction (ITC) by stressing the need to define the discipline in research through determining domains and boundaries, analysing the actual effects of IT in the overall construction process and testing tools beneficial to potential process reengineering. Koskela and Salagnac (1990) in comparing CIC development across France, Finland, Japan and US found that the perceived transformation need, the scale of the output of the construction industry, the degree of anticipatory action in the construction industry and overall research and development (R&D) in construction are determinants in developing computer integrated construction. Clifton and Sunder (1997) supported the infusion of CIC in the reports of the National Institute of Standards and Technology for computer integrated knowledge system (CIKS) to cater for construction material, components and systems. Goh and Chu (2002) highlighted the positive launch of the national code of practice, SS CP80:1999, by the Construction Industry IT Standards Technical Committee (CITC) in Singapore after its establishment in 1998. CITC was tasked with establishing an industry-wide framework for the development and adoption of IT standards in construction, including the effective facilitation of CIC and information standardisation in Singapore. To accomplish this task, cultural change and adjustment in the standards of practice were necessary, including a mental shift from the inherent dependence on government-driven initiatives and the cost of change to be borne by the government. The code was developed through a blend of international standards and adaptations to local industry practice. Thus, CIC presents the effects of BIM adoption and correlates to the previously mentioned construct of business process change in the industry, leading to the hypotheses that:


    
      H2:There is a significant relation between computer integrated construction (CIC) and BIM adoption (BA).


      H2a:Business process re-engineering (BPR) and computer integrated construction (CIC) are correlated.

    


    COLLABORATIVE PROCESSES


    Jayasena and Weddikkara (2013) emphasised the need for collaborative processes in the construction industry, which they posited helps in assessing BIM maturity. “Collaboration can further be seen as working together in a seamless team for common objectives that deliver benefit to all. Collaboration is more effective when undertaken at the project inception stage” (Anumba and Newnham, 2000). Yeomans, Bouchlaghem and El-Hamalawi (2006) also argued that there is no disadvantage to adopting collaborative practices in the construction industry. The driving force of collaboration is dependent on the commitment of the project team, the merging of collaborative ideals with procurement systems and the development of a means to capture and report the benefits. Sommerville and Craig (2006) argued that the increased usage of IT in business processes results from the increased awareness of the benefits of open, collaborative efforts by project teams in the construction industry. The push for effective collaboration will inadvertently provide higher productivity and returns on investments for clients’ increased demands. Arayici et al. (2011) and Arayici, Egbu and Coates (2012) argued that active collaboration and learning by carrying out practical tasks during BIM implementation improve BIM adoption by practitioners and researchers. This approach was utilised under the auspices of a knowledge transfer partnership (KTP) in John McCall Architects (JMA). Yeomans, Bouchlaghem and El-Hamalawi (2006) expressed the need for certain project teams to provide extra effort towards achieving collaboration. However, in Malaysia, current literature is inconclusive as to which project team members should engage more in a push towards effective collaboration. The apprehension of distrust and litigation processes often leads to ineffective collaboration. The non-collaborative nature of the construction industry is fuelled by the rampant silo working mode, where all intelligent coordination and agility advantages gained in a collaborative environment are corrupted or lost (Owen et al., 2010; Jayasena and Weddikkara, 2013; Enegbuma et al., 2014). Thus, collaborative processes serve to mediate between business process re-engineering and computer integrated construction to improve BIM adoption. We hypothesise that:


    
      H3:There is a significant relationship between collaborative processes and BIM adoption (BA).


      H4:There is a significant relationship between the collaborative process and business process re-engineering (BPR).


      H5:There is a significant relationship between collaborative processes and computer integrated construction (CIC).
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      Figure 1. Hypothesised Model

    


    METHODOLOGY


    From a quantitative approach, the research epistemology is driven by the positivist view. This targets examining and deriving an explanation for BIM adoption in the Malaysian construction industry. To derive the relationship between the variables of this paper, alternate hypotheses were stated in opposition to the null hypotheses (Creswell, 2008). Appropriate representation within the population requires an adequate sample frame, selection and size (Fowler, 1993; Paschke, 2009). A random sampling frame to collect data from a subset forming a representative data for the group was used (De-Vaus, 2002). Sample frames from previous research in IT and BIM were studied, and a frame was developed covering medium to large construction organisations in addition to CIDB Class-A contractors (Son et al., 2012; Lowry, 2002; Peansupap and Walker, 2005; Davis and Songer, 2008; Jacobsson and Linderoth, 2012; Peansupap and Walker, 2006; Miller, Radcliffe and Isokangas, 2009; Brewer and Gajendram, 2011; Samuelson, 2011; Davies and Harty, 2013; Son et al., 2014; Xu, Feng and Li, 2014). The previously mentioned studies possessed an average sample size of 255 respondents and Hair et al. (2010) specified a minimum sample size of 200 for structural equation modelling (SEM). The primary respondents were construction professionals (architects, quantity surveyors, engineers and contractors) possessing knowledge on challenges faced in BIM adoption. Three hundred fifty-two responses were screened following the steps for structural equation modelling (SEM) outlined by Hair et al. (2006, 2010). A total of 292 were usable, falling within the minimum threshold for SEM multivariate analysis (Hair et al., 2006; 2010; Awang, 2012). The research instrument contained four sections measuring BPR, CIC, CP and BA with items listed in Table 1.


    Table 1. Items Measuring Constructs


    
      
        	Items

        	Description
      


      
        	BPR1

        	Malaysian construction industry is changing its business process to suit BIM
      


      
        	BPR2

        	Malaysian construction industry provides support for building information modelling training
      


      
        	BPR3

        	Malaysian construction industry policy encourages recruitment of personnel proficient in building information modelling
      


      
        	BPR4

        	Malaysian construction industry provides adequate research and development into IT
      


      
        	BPR5

        	Malaysian construction Industry has a clear implementation framework for building information modelling
      


      
        	CIC1

        	I feel IT drives for full automation in the construction industry
      


      
        	CIC2

        	I feel more research into IT integration in construction should be encouraged
      


      
        	CIC3

        	I feel construction industry has adapted quickly to IT improvements
      


      
        	CIC4

        	I feel a division of project teams affects IT usage and development in construction
      


      
        	CIC5

        	I feel BIM provides an intelligent IT solution to the construction industry
      


      
        	CIC6

        	I feel IT usage is dependent on the project size
      


      
        	CP1

        	I feel current communication is adequate for collaboration
      


      
        	CP2

        	I feel current standard forms of contract encourage collaboration
      


      
        	CP3

        	I am comfortable with the current stage of work where collaboration is introduced
      


      
        	CP4

        	I feel collaboration aligns the project objectives and teams
      


      
        	CP5

        	I feel there are sufficient building information modelling collaboration protocol documents in the industry
      


      
        	BA1

        	Building information modelling will expose me to new ways of reasoning for projects
      


      
        	BA2

        	I will be comfortable with collaboration with project teams
      


      
        	BA3

        	Greater communication will be achieved among project team members
      


      
        	BA4

        	Building information modelling draws the construction industry closer to the set Construction Industry Master Plan (CIMP)
      


      
        	BA5

        	Cost savings will be achieved through building information modelling
      


      
        	BA6

        	Overall client satisfaction will be achieved with building information modelling
      

    


    The measures of reliability for all items were carried out before the test for content and discriminant validity. The measurement model was tested to meet the required model indices, and, subsequently, the structural model was assessed.


    RESULTS AND DISCUSSION


    The demographic results in Table 2 showed that the categories of respondents were architects (37.3%), quantity surveyors (17.8%), engineers (32.5%) and contractors (12.3%). The major age bracket fell within 25–35 years (55.1%). The private sector accounted for 65.5% of the construction professionals. A total of 52.6% held a position of junior management in their respective firms and 59.4% possessed a bachelor degree. Regarding work experience, 54.6% of the professionals had a minimum of 6–10 years of working experience in the construction industry and subsequently registered with various professional affiliations, whereas 45.1% expressed the opinion that they were beginning users of BIM.


    Table 2. Demographics of Respondents


    
      
        	Characteristics

        	Categories

        	
          N

        

        	
          %

        
      


      
        	Designation

        	Architect

        	
          109

        

        	
          37.3

        
      


      
        	

        	Quantity surveyor

        	
          52

        

        	
          17.8

        
      


      
        	

        	Engineer

        	
          95

        

        	
          32.5

        
      


      
        	

        	Contractor

        	
          36

        

        	
          12.3

        
      


      
        	
          Gender

        

        	
          Male

        

        	
          225

        

        	
          77.1

        
      


      
        	

        	Female

        	
          60

        

        	
          20.5

        
      


      
        	
          Age bracket

        

        	
          Below 25 years

        

        	
          23

        

        	
          8.7

        
      


      
        	

        	25–35 years

        	
          146

        

        	
          55.1

        
      


      
        	

        	35–45 years

        	
          95

        

        	
          35.8

        
      


      
        	

        	Above 45 years

        	
          1

        

        	
          0.4

        
      


      
        	
          Construction sector

        

        	
          Public sector

        

        	
          96

        

        	
          34.5

        
      


      
        	

        	Private sector

        	
          182

        

        	
          65.5

        
      


      
        	
          Position in establishment

        

        	
          Executive

        

        	
          25

        

        	
          9.2

        
      


      
        	

        	Senior management

        	
          104

        

        	
          38.2

        
      


      
        	

        	Junior management

        	
          143

        

        	
          52.6

        
      


      
        	
          Years of experience

        

        	
          1–5 years

        

        	
          113

        

        	
          40.4

        
      


      
        	

        	6–10 years

        	
          153

        

        	
          54.6

        
      


      
        	

        	11–15 years

        	
          13

        

        	
          4.6

        
      


      
        	

        	16–20 years

        	
          1

        

        	
          0.4

        
      


      
        	
          Level of BIM involvement

        

        	
          Beginner

        

        	
          129

        

        	
          45.1

        
      


      
        	

        	Novice

        	
          127

        

        	
          44.4

        
      


      
        	

        	Intermediate

        	
          27

        

        	
          9.4

        
      


      
        	

        	Advanced

        	
          2

        

        	
          0.7

        
      


      
        	

        	Expert

        	
          1

        

        	
          0.3

        
      

    


    With the adoption of BIM, the industry continues to see an upward shift in the adoption of BIM. Architects more often use Autodesk Revit for design purposes, whereas the BIM collaborative element still needs improvement in line with other construction professionals. The lower age bracket of professionals predominant in this study highlights an increasing rate of skill acquisition favouring BIM. However, experience in the industry plays a vital role in policy formation and drive to collaborate in practice. The private sector push for BIM within the sample highlights the need for a competitive advantage in project bid and execution. This will result in the long run complement the recent involvement of the government sector.


    The Instrument pools generated for all the constructs were measured for internal consistency, and all constructs were above the threshold of > 0.60. Items that failed to meet the criteria were screened at the instrument cleaning stage. In the one-factor congeneric model, all constructs showed discriminant validity and convergent validity (Hair et al., 2010). The measurement model was examined using the covariance of all constructs, and a prelude to the attributes of the structural model showed that all fit indices were within the acceptable thresholds, as shown in Table 3.


    Table 3. Goodness-of-fit Indices for Measurement Model


    
      
        	
          Fit Index

        

        	
          Acceptable Fit

        

        	
          Indices for Data

        
      


      
        	
          χ2

        

        	
          

        

        	
          234.08

        
      


      
        	
          df

        

        	

        	
          97

        
      


      
        	
          p

        

        	
          < 0.05

        

        	
          0.00

        
      


      
        	
          χ2/df

        

        	
          ≤ 2–5

        

        	
          2.41

        
      


      
        	
          Root Mean Square Residual (RMR)

        

        	
          < 0.06

        

        	
          0.03

        
      


      
        	
          Comparative Fit Index (CFI)

        

        	
          ≥ 0.90

        

        	
          0.90

        
      


      
        	
          Goodness of Fit Index (GFI)

        

        	
          ≥ 0.90

        

        	
          0.91

        
      


      
        	
          Root Mean Square Error of Approximation (RMSEA)

        

        	
          ≤ 0.05–0.80

        

        	
          0.70

        
      

    


    The next step after the measurement model examination for fit indices was the assessment of the structural model. The major aim was to examine the validity of the relationship within the structural model. The hypotheses of the structural model were exhibited previously in Figure 1 to indicate the direction of impact and relationships among all constructs. The examination of the goodness of fit indices in Figure 2 indicated a model fit in accordance with the data from respondents and aligned with BIM theory. The indices showed that X2/df is 2.4, which fell in the acceptable threshold of between 2 and 5 (Hair et al., 2010). The Comparative Fit Index (CFI) and Goodness of Fit Index (GFI) are 0.90 and 0.91, respectively, which also fell within the acceptable thresholds (Hair et al., 2010).
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      Figure 2. Structural Model

    


    The next step assesses the strength of the relationships to denote the overriding hypothetical standpoint on this research. The path coefficient is determined by the regression weights shown in Table 4. Constructs with critical ratios (C.R.) above 1.96 are considered to be statistically significant in the model (Hair et al., 2010). Of the five hypotheses generated, four were statistically significant, but one construct, the impact of computer integrated construction on BIM adoption, was found to be statistically insignificant in this model. The results suggest that construction professionals currently feel overburdened by the need to upgrade IT systems in their daily work practice. Although IT promises to automate and implement other improvements for a more efficient construction process, the reactions by the construction professionals to match the rapid development in BIM calls for more proactive hands-on experience.


    Table 4. Structural Model Estimates and Hypothesis Testing
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    Previous research posited that business process re-engineering has an effect on BIM adoption (Alshawi, 2007; Betts, 1999; Davenport and Short, 1990; Hinterhuber, 1995; Hammer, 1990; Willcocks and Smith, 1994; Tapscott and Caston, 1993; Klenke, 1994; Alter, 1990; Davenport, 1993), and this was confirmed by the findings of this research. This suggests that the construction professionals in Malaysia perceive the current process change in the industry; the alignment will invariably lead to improved BIM adoption. This construct exhibited a strong direct impact on BIM adoption (51%).


    The correlation of the two constructs argued by this research linked business process re-engineering and computer integrated construction, which was confirmed by a strong value (0.58). This implies that the future alignment of business process re-engineering and computer integrated construction will continually improve BIM adoption, as hypothesised by the authors. Contrary to previous research (Alshawi and Faraj, 2002; Aouad and Wafai, 2002; Sarshar, Christiansson and Winter, 2004; Arayici, Ahmed and Aouad, 2005; Someya, 1992), computer integrated construction exhibited a statistically insignificant effect in this study. This suggests that the construction professionals have yet to align with this perception. The collaborative process was found to have a statistically significant effect on BIM adoption, which was in line with previous research (Jayasena and Weddikkara, 2013; Arayici et al., 2011; Arayici, Egbu and Coates, 2012; Yeomans, Bouchlaghem and El-Hamalawi, 2006; Owen et al., 2010). However, business process re-engineering and computer integrated construction both had a statistically significant effect on collaborative processes. This fortifies the initial hypotheses arguing for the need to examine these constructs as mediated by collaborative processes in the construction industry. Overall, the variance extracted (0.30) accounted for the explanation of the features of BIM adoption in Malaysia, while collaborative process (0.05) portrayed a significantly low figure that will increase with the industry’s drive towards improved collaboration among construction professionals.


    CONCLUSION


    This paper sets out to examine the relationships between several constructs affecting BIM adoption in Malaysia. This was achieved through an assessment of the SEM model fit indices and strength of relationship between the constructs. The argument for the correlation and mediation of constructs derived from past research informed the model formation that assesses BIM adoption. The goodness of fit of the structural model preceded by the measurement model further strengthened the hypotheses developed. Four statistically significant relationships were established. From the findings, it is recommended to improve grey areas such as the standard forms of contract to improve collaboration in the construction industry among construction professionals. Addendum and clauses that improve and encourage collaboration should be added, as observed in other, more mature BIM construction industries. Continual formulation of policies favourable to BIM is encouraged. The model can be utilised for future research in assessing the perceptions of other key stakeholders in the construction industry.
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    Abstract: The Ghanaian construction industry faces major problems that undermine its potential and contribution to overall national development. There is a general acceptance of the need to develop structures and improve regulations within the Ghanaian construction industry. However, the fragmentation of stakeholders has resulted in the absence of a clear agenda within the industry to address apparent problems that affect performance within the industry. Whilst there have been previous initiatives to help deliver industry-wide improvements in the Ghanaian construction industry, they have not received direct sustained attention from a single organisation with broad stakeholder participation. This undermines progress in the efforts to improve the overall environment and performance in the industry. This paper explores the development of a multi-stakeholder representative body for the Ghanaian construction industry to provide leadership in the pursuit of reform in the Ghanaian construction industry. The literature on developments within the global construction industry and industry initiatives to improve performance have been reviewed. This provides new pathways to ongoing efforts to achieve industry-wide regulation. It has been recognised in this paper that the ultimate objective towards the attainment of industry-wide improvements in the Ghanaian construction industry remains the establishment of an Industry Development Agency.
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    INTRODUCTION


    Previous studies show that the construction industries of developing countries such as Ghana face many problems (Badu et al., 2011; Fugar and Agyarkwa-Baah, 2010; Badu and Owusu-Manu, 2010; Platz, 2009; Abd El-Razek, Bassioni and Mobarak, 2008; Alaghbari et al., 2007; Sambasivan and Soon, 2007; Assaf and AlHejji, 2006; Martell and Guess, 2006; Frimpong, Oluwoye and Crawford, 2003; Frimpong and Oluwoye, 2003; Ahmed et al., 2003). These problems result in poor performance in the areas of cost, quality and productivity (Dogbegah, Owusu-Manu and Omoteso, 2011). For most construction projects undertaken in developing countries, the results fall short of the targets set by the participants themselves in terms of budgets (cost), schedules (time) and specifications (quality). The constructed items in these countries are also unsatisfactory in terms of their maintainability and durability (Ofori, 2012).


    Performance in the Ghanaian construction industry is therefore a major cause of concern amongst client groups and other stakeholders. Ahadzie (2007) asserts that in many instances, contractors were blamed for poor performance and were criticised for having limited knowledge of the application of requisite management techniques. Qualifying this assertion, Vulink (2004) adds that construction firms do not employ personnel with the technical know-how to guide their firms towards sustainable growth. Consequently, poor management of resources ― labour, financing, materials, plant and equipment ― in Ghanaian construction does not promote growth (ibid.). In addition, the industry is described as “having a highly unstable business environment in which inflation eats the capital of contractors amongst other challenges which make it increasingly difficult to manage construction businesses” (Dansoh, 2005). The foregoing underlines serious problems associated with leadership within the Ghanaian construction industry. These constraints are, however, symptoms of a wider problem of the lack of a clearly defined agenda for the Ghanaian construction industry and the absence of appropriate platforms for organising the proposal and delivery of industry-wide improvements. As a result, there is very little collaboration between stakeholders in the public and private sectors, including Metropolitan, Municipals and District Assemblies (MMDAs), professional bodies ― the Ghana Institution of Surveyors (GhIS), Ghana Institute of Architects (GIA), Ghana Institution of Engineers (GIE), Ghana Institute of Construction (GIOC) ― and private firms. These professional bodies are usually weak in terms of enforcing rules, regulations and professional standards, partly due to the lack of a legal mandate ― membership is optional for most of these organisations The Ghanaian construction industry requires urgent leadership for the improvements that are generally required in the industry.


    The move to establish the proposed Construction Industry Development Authority (CIDA) is progressing in the right direction (Ofori-Kuragu, Baiden and Badu, 2014). This was the product of a comprehensive study to establish an evidence-based proposition to support the arguments for a central agency to regulate the construction industry. This process is championed by the Chartered Institute of Building (CIOB) ― Ghana and is funded by the Business Sector Advocacy Challenge (BUSAC) fund. As part of the process, a Steering Committee was established, composed of the Presidents of the Ghana Institution of Surveyors (GhIS), Ghana Institute of Architects (GIA), Ghana Institute of Planners (GIP), Ghana Contractors Association Council (GCAC), Ghana Institute of Technicians (GIT) and the Association of Building and Civil Engineering Contractors of Ghana (ABCECG). This paper aims at exploring new pathways to facilitate the attainment of the ultimate goal of establishing CIDA in Ghana by promoting the creation of an industry-driven industry council. The paper also seeks to outline proposals for establishing Ghana’s Construction Industry Council.


    The proposals are based on a review and discussion of lessons from construction industry developments globally, developments in the United Kingdom (UK) construction industry and examples from Hong Kong and Singapore. The paper is mainly based on a review of the extant literature. It is divided into three sections: first, we look at the dynamics of the Ghanaian construction industry, followed by a review of construction industry developments with a specific emphasis on the UK construction industry and examples from Hong Kong and Singapore; last, a discussion of lessons for Ghana from these industries is presented.


    THE GHANAIAN CONSTRUCTION INDUSTRY


    The construction industry is very important to the economy of all nations. In Ghana, its contribution to the gross domestic product (GDP) has been approximately 8.2% per annum (Owusu-Manu and Badu, 2011), comparable to 8%–10% in the UK and other developed economies (Crosthwaite, 2000). In light of the significant progress made in many countries, including some African countries — taking South Africa as an example — it appears that Ghana is being left behind by developments in the effort to improve performance in the construction industry globally. A widespread culture of underperformance means that a majority of the major projects in Ghana are awarded to very few large firms, which are mostly foreign owned (Chileshe and Yirenkyi-Fianko, 2012; Tawiah, 1999).


    A number of studies have identified the challenges of the construction industry. Ofori (2012) explored the problems that have affected Ghanaian construction firms. Some of the challenges identified as affecting these firms include the inability to secure adequate working capital, inadequate management, insufficient engineering capacity and poor workmanship. Badu, Edwards and Owusu-Manu (2012) noted that large and small contractors in Ghana have difficulty accessing financing for projects. Where debt financing is available, the interest rates tend to be very high. One consequence of this situation is a high frequency of abandoned projects. The cost in terms of lost time, re-engaging new construction firms, and reworking and repairing defects is high. For example, project delays lead to high escalations in costs owing to high inflationary trends.


    Adams (2008) opined that delays in the payment of contractors for completed work are very common and constitute a major cause of delays in the completion of projects (Fugar and Agyarkwa-Baah, 2010). Heavy penalties are therefore levied against the government by courts. In an unusual development, a group of Ghanaian contractors resorted to street demonstrations to demand payment for completed government projects after several months of payment delays (Osam, 2012). On average, construction projects in Ghana recorded cost overruns of 60% to 180% and time overruns of between 12 and 24 months (Kpamma and Adjei-Kumi, 2010). There is also a lack of commitment towards the health and safety of Ghanaian construction workers, who work in generally unsafe environments (Ankomah, Boakye and Fugar, 2010). Only a small number of construction firms across the country, which are mostly foreign-owned, have the capacity to complete projects at a high standard of quality and excellence.


    Laryea (2010) used the case study method to explore the challenges and opportunities that Ghanaian contractors face. The study involved detailed interviews and discussions with selected building and civil engineering firms and road contractors. The challenges identified for both groups of contractors were similar. They included difficulty accessing financing, payment delays, poor design quality, personnel issues, bribery and corruption, poor contractor classification, low workloads, cumbersome payment processes, the inability to compete in the competitive procurement system, lack of capacity to compete with foreign-owned firms and fragmentation of contractor representation bodies. The other challenges are low technology levels, inadequate supervision of contracts, poor preparation for projects, revision of bills for quantities, politicisation of the contract bidding process and the lack of effective barriers to entry.


    Ofori-Kuragu (2014) ranked the problems that affect the performance of Ghanaian contractors using a survey of selected Ghana contractors. The survey identified the most critical factors affecting the performance of Ghanaian contractors as follows: (1) poor access to credit, (2) delays in payment from the government and government agencies, (3) cumbersome payment processes, (4) bribery and corruption in the construction industry, (5) contracts being awarded on the basis of one’s political affiliation and (5) the processes involved in becoming a construction firm are too simple. Widespread perceptions and instances of corruption in the selection of contractors and awards of public projects have created serious image problems for the industry. The effects of these and many other problems are that it is difficult to attract investment into Ghanaian construction firms (Ghana Stock Exchange, 2012). In the decade up to 2012, there were no listed construction companies in the Ghana stock exchange and no Ghanaian construction firms in the Ghana Club 100 list of prestigious companies that demonstrate excellence in performance (Ghana Investment Promotion Centre, 2012).


    A major feature of the Ghanaian construction environment is the separation between design and construction, with professionals tending to operate independently while giving allegiance to their respective professional bodies, such as the Ghana Institution of Architects (GIA), Ghana Institution of Engineers (GhIE) and Ghana Institution of Surveyors (GhIS). As a result, the adversarial relationships that traditionally characterise the construction industry in other countries are also very prominent in the Ghanaian industry (Ahadzie, 2007). Whilst the Ministry of Water Resources, Works and Housing and the Ministry of Roads and Highways are responsible for the classification of contractors, neither of the two ministries has any regulatory systems in place to monitor the performance of contractors or maintain the regulation of standards. Sanctions for non-performance of projects are not a sufficient deterrent measure for eliciting high standards of performance amongst contractors (Ofori-Kuragu, 2014).


    Proposals to establish a central agency to coordinate the activities of these bodies and others are numerous (c.f. Ofori-Kuragu, 2014; Ofori, 2012; Daabu, 2012; Ofori and Toor, 2012). In a concerted effort by stakeholders, a thorough review of the construction industry was commissioned by CIOB, Ghana and was funded by the Business Sector Advocacy Challenge Fund.


    The Study on a Regulatory Agency for the Construction Industry in Ghana by Ofori-Kuragu, Baiden and Badu (2014) hinged on a baseline survey of stakeholders of the Ghanaian construction industry. This study confirmed the aforementioned challenges that were revealed by previous studies. As part of the scope of works that were agreed upon by stakeholders at a workshop for dialogue on 3 July 2014 and adopted by the Steering Committee, the report proposes the establishment of a Construction Industry Development Authority (CIDA) under the parentage of the Ministry of Water Resources, Works and Housing to “lead the regulation, restructuring, continuous improvement and development of the construction industry in Ghana, with the goal of enhancing the performance of the industry to derive optimum efficiency and effectiveness in its operations and outputs and to improve the quality of life of Ghanaians”.


    Under its purview, the CIDA shall be responsible for the construction industry which may be defined “as the part of the economy that plans, designs, builds, maintains, refurbishes, extends, and eventually demolishes buildings and infrastructure items of all types”. The CIDA is therefore proposed as undertaking eight major activities:


    
      	championing and leading the regulation and strategic development of the construction industry,


      	advising the government on relevant aspects of the construction industry,


      	formulating regulations, standards and codes to guide practices and procedures and the nature of output in the construction industry,


      	registering contractors, consultants, and enterprises linked to the construction industry, such as suppliers of materials, and monitoring and controlling their performance,


      	proposing guidelines and frameworks to help streamline and promote good practices in both public and private organisations that are involved in the construction industry,


      	providing incentives to organisations to improve their performance,


      	collecting, processing, maintaining and disseminating information that is crucial for activities in the construction industry and


      	periodically determining the needs of the construction industry and formulating strategies and programmes for attaining them.

    


    The Ghanaian construction industry can draw useful lessons from the experiences of other countries (Ofori et al., 2012). Benchmarking against countries with better developed industry structures will provide guidance on the way forward in the effort to achieve industry-wide organisational and project improvements in the Ghanaian construction industry. The next section reviews some global construction industry development initiatives.


    Possible Causes of Delay in Establishing Unified Body for Ghanaian Construction Industry


    The majority of existing work on the subject, such as Ofori (2012), Ofori et al. (2012), Donkor-Hyiaman (2014) and Ahadzie (2009), agree that Ghana has not made the expected progress in the effort to establish a unified body for the Ghanaian construction industry. Whilst there has been significant progress in developments globally and even in Africa, Ghana lags behind in this effort, even in the African context (Ofori et al., 2012). There is a natural expectation that the government will take the lead role in this regard; however, there is little evidence to suggest that the lack of a unified body such as Construction Industry Development Board (CIDB) for Ghana is due to resistance from the government. The lack of a unified body representing the Ghanaian construction industry may be due to the failure of leadership within the industry to unify industry efforts in the pursuit of a common agenda to establish an industry regulator. According to Ofori (2012), the lack of management for the improvement efforts, including the campaign for a unified body for the Ghanaian construction industry, have not received direct continuous attention and leadership from a single organisation. As a result, previous campaigns have been approached in a fragmented manner by professional groups without active widespread support and participation from across the industry. Some lead organisations that have championed previous efforts have not been considered truly representative of the overall industry and have not succeeded in generating significant industrywide support to enable the government to give the necessary support. For example, whilst Ofori (2012) praised the efforts of groups such as the Association of Building and Civil Engineering Contractors of Ghana (ABCECG) in the campaign for a unitary body, it is widely believed that the impact could have been stronger and that a government response could have been obtained more quickly if there had been greater industry involvement by recognisable professional groupings within the Ghanaian construction industry. Given the more broad-based approach in the recent past involving a coalition of professional groups representing civil engineers, architects, planners, and surveyors, amongst others, there is an increased likelihood of the success of current efforts.


    It is also believed that the passage of the Engineering Council Bill of 2010 (Parliament of Ghana, 2015) may have indirectly affected the progress of efforts to establish a unified industry body for the Ghanaian construction industry. Some key stakeholders from within the Ghanaian construction industry have argued that the Engineering Council Bill sufficiently caters to the Ghanaian construction industry and thus do not see the need for another body for the construction industry. The obvious lack of support from all within the industry hampers the efforts even further. Thus, more work should be undertaken using the experiences in other counties to explain the key benefits that an industry-specific body for the Ghanaian construction industry would deliver.


    CONSTRUCTION INDUSTRY DEVELOPMENT


    Construction industry development has been described as a deliberate and managed process to improve the construction industry’s capacity and effectiveness to meet the demand in national economies for building and civil engineering products and to support sustained national economic and social development objectives. Construction industry development promotes increased value for the money to industry clients as well as environmental responsibility in the construction delivery process. According to Ofori (2012), construction industry development also enhances the viability and competitiveness of domestic construction enterprises whilst optimising the role of all participants and stakeholders through process, technological, and institutional enhancement and appropriate human resource development.


    Kumaraswamy (2006) suggested a strong correlation between construction industry development and infrastructure development. Across the construction industry, the failure to achieve the appropriate quality of construction is a global problem (FIDIC, 2006). There is widespread concern that the industry as a whole is underachieving (The Construction Task Force, 1998). As a response, many countries, especially in the developed world, have initiated programmes to improve the performance of their construction industries. Examples of performance improvement programmes include Australia’s Building for Growth, Building and Construction Industries Actions Agenda of 1999, Finland’s Reengineering the Construction Process Using Information Technology from 1997–2002, Japan’s Future Directions of the Construction Industry programme of 1998 and Singapore’s Construction 21. Other examples include South Africa’s Creating an Enabling Environment for Reconstruction, Growth and Development in the Construction Industry campaign of 1997, the National Construction Goals in the United States of America (USA) and in Northern Ireland, Building Our Future Together and Achieving Excellence in Construction (AEC) of 1997 and 1999, respectively (Department of Finance and Personnel Northern Ireland, 2007).


    Ofori (2012) identified four examples of industry development agencies in countries where they exist. These examples are ministries, government and quasi-government agencies, and industry-funded agencies and advisory organisations. Industry-funded organisations and advisory organisations may also be government-controlled or quasi-government-controlled. This paper proposes an industry-funded organisation that is wholly initiated by the industry, with some collaboration from ministries and government agencies. Ofori (2012) proposed an action plan involving seven stages for the establishment of the CIDA:


    
      	A strategic and comprehensive review of the construction industry should be undertaken.


      	The general contents, recommendations and programme in this report should be widely debated among representatives of the stakeholders of the construction industry in Ghana.


      	The Government should appoint an inter-ministerial committee comprising representatives of all ministries that have a major interest in the construction industry, such as the Ministry of Water Resources Works and Housing (WRWH) and the Ministry of Roads and Highways.


      	A Focus Group should be formed to consider each of the broad categories of issues determined by the Task Team.


      	The Task Team should submit the detailed strategy of the Construction Industry Development Programme to the government.


      	A construction industry joint council to represent the interests of stakeholders of the industry development agency should be established. The Construction Industry Development Programme should be launched at a major event by either the Minister for WRWH or Minister for Roads and Highways.


      	CIDA should be set up to implement, co-ordinate and continuously monitor the industry development programme.

    


    Whilst some of these steps have already been completed, other steps require action from the government or government functionaries over which the industry has little control. Any apprehension on the part of the government at any stage of the process can affect the action required and the overall progress. One school of thought opines that this may be the reason that the processes leading to the formation of an industry regulator have not made the expected progress. Hence, the proposal in this paper pushes for an industry to be initiated and industry-sponsored joint industry council to be established at an earlier stage to provide impetus and catalyse the formation of a national industry development agency. The Construction Industry Council (CIC) proposed for Ghana is modelled after the UK CIC, which was the first of many industry bodies established in the UK construction industry.


    THE UK CONSTRUCTION INDUSTRY


    There were 194,025 construction firms in the UK in 2009, comprising 44,835 main trade construction firms and other trades making up the rest. Amongst the main trades firms, there are 10,629 non-residential construction firms, 27,791 residential construction firms and 6,415 civil engineering firms. The majority of the UK construction firms are small scale, with fewer than 20 employees. For example, in 2009, more than one-third of all construction firms in the UK had only one employee (75,382 firms), and more than two-thirds (136,007) had between two and three employees. Altogether, 94.5% had between one and thirteen employees and 5.8% employed 14 to 79 people. The larger construction firms (more than 80 employees) made up 0.67% of the total, with less than 0.2% employing more than 300 people (ONS, 2010). The number of small firms in the UK construction industry is similar to those in Ghana, thus presenting opportunities to learn from the structure and organisation of the UK construction firms for the benefit of the Ghanaian industry.


    The National Audit Office (2001) identified four major barriers to improving construction performance: procurement, problems associated with briefing and specification, design and planning and project management. Contractors, consultants and other industry players underbid as a means to obtain jobs. Poor briefings and definitions of requirements with insufficient focus on user needs and the functionality of the construction was also a problem. There is little integration of design and construction, contractors are not involved in the design process and the limited used of value management, standardisation and prefabrication are observed (National Audit Office, 2001). In comparison to other industries, the performance of the UK construction firms generally lags behind the performance of global leaders in terms of productivity, profitability, value added, investment in capital and research and development (R&D) (Department for Business, Innovation and Skills, 2009). Despite the challenges faced by the UK construction industry, there are several positives that promote the industry’s output. For example, the UK property sector receives a large amount of support from banks, such as property development loans; and mortgages, which account for about half of all corporate lending and provisions for loan defaults, with more than one-fifth of commercial property borrowers breaching the terms of their loans or falling behind in their repayments (Duke, 2011). The availability of financing contributes largely to the vibrant property sector, which contributes significantly to the overall industry performance. There is a commitment to improvement, as observed in numerous industry initiatives and reports that are commissioned to investigate industry underperformance. These have led to the establishment of industry bodies, which address issues relating to the UK construction Industry. Some major developments in the UK construction industry are discussed next.


    UK Construction Industry Development


    The UK construction Industry has been a cause of concern at both the government and industry levels for more than half a century. A succession of industry reports have been initiated by successive governments in the UK, which are aimed at improving the construction process and output. These include the Emerson Report of 1962, the Banwell Report in 1964 and the Simon Report of 1994 (Murray and Langford, 2003). Recently, however, the three most significant reviews are Latham (1994)’s Constructing the Team, the Levene Report and Egan’s Rethinking Construction Report (National Audit Office, 2001). The most recent industry report, the Egan Report, describes the UK construction industry as having a low and unreliable rate of profitability, little investment in R&D and low levels of capital. The report faults traditional procurement systems, which equate price to quality by selecting contractors and designers exclusively on the basis of tendered price and identifies a “crisis in training” (The Construction Task Force, 1998). In the case of training, it is reported that between 1994 and 1998, applications for construction-related courses operated by Universities for professional staff fell by 26% (National Audit Office, 2001). The result is that there are few strategic, long-term shareholders in listed construction companies (Department of Environment, Transport and the Regions, 1998). Rethinking Construction built upon the Latham Report (Latham, 2004) and recommends that the construction industry learns from the experiences of industries such as the manufacturing and automobile industries that have achieved world-class excellence. The problems that necessitated the respective interventions in the UK are similar to those that the Ghanaian construction industry faces. Again, the Ghanaian construction industry derives its practice from the British construction industry (Ahadzie, 2007); thus, the choice of the UK as a case study for this paper.


    Evolution of the UK Construction Industry Structures


    Following Latham’s Report of 1994, Constructing the Team and Egan’s Rethinking Construction Report in 1998, several cross-industry bodies were established as part of the developments in the UK construction industry, such as:


    
      	The Construction Industry Board,


      	Reading Construction Forum,


      	Design Build Foundation,


      	Construction Best Practice Programme,


      	Movement for Innovation,


      	Government Construction Clients Panel,


      	The Housing Forum,


      	Local Government Task Force,


      	Rethinking Construction,


      	Constructing Excellence and


      	Construction Clients’ Group.

    


    (Construction Excellence, 2011)


    The UK Construction Industry Board (CIB) was established in 1995 as a response to the Latham Report recommendations. It started with representatives from five “umbrella” bodies with the Minister for Construction as President. Other members included specialised trade federations, professional bodies representing contractors, sub-contractors, materials suppliers and construction clients (School of Construction and Property Management [SCPM], 2011).


    The UK Construction Industry Council


    The respective contributions of the epochal Latham and Egan Reports on the development of the UK construction industry cannot be discounted. Significantly, however, the UK CIC had been established in 1988, long before these two major reports were released, to unify efforts and provide leadership in the drive to improve the UK construction industry (CIC, 2014). In the UK example, the CIC was the foremost body representing the industry from which CIB evolved. With members drawn from the respective professional groupings within the UK construction industry, the CIC is representative of professionals within the UK construction industry and serves as a common voice of construction professionals in relation to the government. The council’s mission is to promote quality and sustainability in the established environment by providing leadership in the construction industry, encouraging a unity of purpose, collaboration, continuous improvement and career development (CIC, 2014). This could provide a blueprint for emulation in the Ghanaian industry. The role and functions of the UK CIC are similar to examples in other countries. The next section discusses two examples in Hong Kong and Singapore.


    LESSONS FROM OTHER COUNTRIES


    Construction Industry Development in Hong Kong


    The Construction Industry Review Committee (CIRC) was set up as a follow-up to the Hong Kong Housing Authority (HKHA), which, prior to this point, had been mainly responsible for initiating and implementing initiatives in the construction industry and delivering ambitious housing programmes. The composition of the CIRC was composed of representatives of the government and various segments of the construction and property sectors, trade unions and universities with the vision of “an integrated construction industry that is capable of continuous improvement for excellence in a market-driven environment” (Ofori et al., 2012).


    Following the establishment in 2000 of the Construction Industry review board (CIRC) to review the current state of the construction industry and to make recommendations for improvement, the “Construct for Excellence” report was produced in 2001. To address the fragmentation of the Industry and the prevailing adversarial culture, the report proposed the establishment of a statutory Industry Coordinating Body (ICB). The Provisional Construction Industry Co-ordinating Board (PCICB) was formed in September 2001 to champion the industry reform agenda and set the platform for the early establishment of the statutory ICB (HKCIC, 2012). Membership of the PCICB was mainly drawn from CIRC (Ofori et al., 2012).


    Construction Industry Council – Hong Kong


    The Hong Kong Construction Industry Council (HKCIC) serves as a resource centre for sharing knowledge and experience among stakeholders. It advises and serves as representatives to the Government on strategic matters, major policies and legislative proposals that may affect or are connected to the construction industry and on matters of concern to the construction industry (HKCIC, 2012). The stated functions of HKCIC include making recommendations based on the needs of the construction industry to the Government, promoting quality and competitiveness of the construction industry by facilitating ongoing development and improvement of the industry, promoting professionalism and integrity in the construction industry through the development of a voluntary code of conduct, and enforcing such codes whilst promoting self-regulation within the construction industry (HKCIC, 2012).


    HKCIC also serves to improve the performance of persons connected to the construction industry by establishing or administering registration schemes or rating schemes, working to advance the skills of personnel in the construction industry through the planning, promotion, supervision, provision or coordination of training courses or programmes, encouraging and promoting research activities and the use of innovative techniques, and establishing or promoting the establishment of standards for the construction industry. In addition to the above roles, the council is responsible for promoting best practices in the Hong Kong construction industry in procurement, project management, supervision, dispute resolution, sustainable construction and other areas that are conducive to improving construction quality and promoting harmonious labour relations as well as the observance of statutory requirements relating to employment to enhance the cohesiveness of the construction industry through the facilitation of communication among various sectors of the industry (HKCIC, 2012). Other functions of HKCIC include assessing improvements made by the construction industry through the development of performance indicators, making recommendations with respect to the rate of the levy imposed under the Construction Industry Council Ordinance and performing any other functions relevant to the construction industry, including functions conferred or imposed upon it by or under the Construction Industry Council Ordinance or any other enactment (HKCIC, 2012).


    Construction Industry Joint Committee Singapore


    Formed in 1997, the Construction Industry Joint Committee (CIJC) unites key players in the construction industry and works closely with the Singapore government towards improvement of the industry. Its eight members, according to Singapore Institute of Building (SIB) (2012), are the Association of Consulting Engineers Singapore, Institution of Engineers Singapore, Real Estate Developers’ Association of Singapore, Singapore Contractors Association Limited, Singapore Institute of Architects, Singapore Institute of Building Limited, Singapore Institute of Surveyors and Valuers and Society of Project Managers. The member organisations work together towards the common goal of improving the construction industry in Singapore.


    The stated objectives of CIJC include serving as a platform to unite all key players in the construction industry and coordinating efforts to upgrade the construction industry. This is to enable the organisation play a key role in the economy, providing quality feedback to the government on policies affecting the industry and problems encountered the sector and working in partnership with the government to develop appropriate solutions to the various problems affecting the industry (SIB, 2012).


    CIJC Singapore was formed following calls for the industry to take measures to improve its activities. The Council was formed, amongst other aims, to liaise with the respective sectors of Singapore’s construction industry (Ofori, 1993). CIJC is a good model of an umbrella organisation that plays a championing role in industry development efforts whilst presenting a common voice in representing the needs of the Singapore construction industry to the government (Ofori, 2012).


    Developments following the formation of the National Joint Council culminated in the establishment of a CIDB in 1984 (Ofori, 1993). Singapore’s CIDB is cited as the most successful and the most studied model amongst the industry development agency initiatives globally (Ofori, 2012). It was formed to spearhead the expansion and development of the construction industry. In 1999, the CIDB was merged with the Building Control Division of the then-Public Works Department to form the Building and Construction Authority (BCA). Singapore’s BCA is a government agency established under the BCA Act. It is an agency under the Ministry of National Development that champions the development of an excellent construction environment for Singapore. The stated functions of Singapore’s BCA include promoting the development, improvement and expansion of the construction industry, including the use of advanced technology in the construction industry, advising the Government on matters relating to the construction industry, raising standards and efficiency in the construction industry by encouraging the standardisation and improvement of construction techniques and materials, providing consultancy and advisory services related to the construction industry, promoting the advancement of skills and expertise of persons in the construction industry, and increasing the professionalism and capabilities of firms in the Singaporean construction industry. Other functions of the BCA include the promotion of internationally recognised quality management systems in the Singaporean construction industry, facilitating the supply of essential construction materials, securing and managing land and facilities related to their import production, and carrying out research aimed at developing and improving the Singaporean construction industry (Ofori, 2012). Like the proposed CIC for Ghana, Singapore’s example demonstrates the essential role that the industry can play in organising itself in anticipation of government support in the progression towards the formation of industry bodies.


    Other examples of CICs are found in Malaysia, where the Building Industry Presidents Council (BIPC) is a professionally driven, industry-recognised, government-endorsed body that provides leadership in the collective pursuit of excellence within the construction industry in Malaysia (GBI, 2012). Malaysia’s BIPC is different from the CIDB of Malaysia which was established under an Act in 1994, whose objectives include promoting and stimulating the development, improvement and expansion of the construction industry, advising and making recommendations to the government on matters relating to the construction industry, promoting, stimulating and undertaking research into any matter with respect to the construction industry and the promotion of quality assurance in Malaysia relating to the construction industry. Other functions of BIPC are the promotion, stimulation and assistance in the export of construction industry-related services and providing consultancy and advisory services for construction industry (Ofori, 2012). According to Ofori (2012), the Malaysian CIDB was modelled after the Singaporean example. The Malaysian example typifies the model that is proposed for the Ghanaian construction industry.


    African Successes


    Examples of how a unified body for the industry can champion improvement efforts in the construction industries of their respective countries exist in Africa. In South Africa, the CIDB was established by statute in 2001, amongst other things, to promote the contribution of the construction industry in meeting the national construction demand and promoting industry performance, efficiency and competitiveness. Its roles also include offering improved value to clients, providing strategic leadership to construction industry stakeholders to stimulate sustainable growth, reform and improvement of the construction sector as well as the determination and establishment of best practices that promote improved industry stability, industry performance, efficiency and effectiveness (Ofori, 2012). African countries such as Zambia, Rwanda, Malawi, Kenya and Tanzania all have central bodies for their construction industries that are backed by the state and are mainly responsible for the regulation and development of the industries (Donkor-Hyiaman, 2014). The key lesson to learn from the reviews of these countries’ experiences is that giving legislative backing to these efforts helps provide the legal mandate and authoritative base for the work of these bodies.


    DISCUSSION: THE WAY FORWARD


    The experiences of many advanced countries showcase deliberate programmes and strategies to improve the management and delivery of construction within the industries in these countries. For example, the pursuit of improvement and excellence in the UK construction industry has led to a succession of major industry reports. If the Ghanaian construction industry achieves the type of progress that has been made by construction industries in other countries, innovative programmes are needed that will yield drastic changes and transform the industry from its current state to a level where it can deliver standards of excellence at a global level. Evidence from the literature on the UK construction industry reveals a well-regulated industry with regular reporting requirements such as annual reports, health and safety regulations, etc. The majority of UK construction companies are small scale, with less than 1% of the total contractor population employing more than 80 employees.


    Egan’s Rethinking Construction report identifies key challenges that the UK construction industry faces. These include low profitability, low investments in R&D, a crisis in training, low levels of capital and the predominance of traditional procurement methods that use price as the basis for selecting contractors. The key barriers to performance within the UK construction industry are grouped into following four (4) categories: procurement, briefing and specific problems, problems with design and planning and project management issues. Rethinking Construction identifies benchmarking as presenting opportunities for improving performance in the construction industry. Again, the report identifies the key drivers that can lead to “dramatic improvements” in performance as follows: committed leadership, a focus on the customer, integrated processes and teams, a quality-driven agenda, and commitment to the people. Drawing lessons for the benefit of the Ghanaian construction industry, this paper believes that a multi-stakeholder representative body for the Ghanaian industry will provide crucial leadership and a platform to unite all critical factors that are identified as influencing performance improvements.


    Leveraging the benefits of benchmarking, lessons are drawn from the structure and organisation of the UK construction industry to create proposals for the Ghanaian construction industry. Developments in the UK industry, such as the creation of the CIC and the CIB, can be adapted for the Ghanaian construction industry. In the UK example, the CIC was the foremost body representing the industry from which the CIB evolved. With members drawn from the respective professional groupings, the UK CIC served as a common voice of construction professionals in relation to the government. This could provide a blueprint for emulation in the Ghanaian industry.


    The respective compositions and functions of CIC and CIB are clearly distinct. Whilst the CIC is representative of professionals within the industry, the CIB maintains a regulatory function to ensure order within the industry. The clear distinction between the two bodies in terms of their respective form and functions justifies the need for these two vital industry groups. In terms of developing the industry further, the formation of Constructing Excellence in 2003 as the amalgamation of several previous initiatives and groupings confirms the relevance of a single point of responsibility for promoting excellence in the construction industry.


    The Ghanaian Construction Industry Context


    The available evidence shows a poor system of controls and regulation in the Ghanaian construction industry. There has recently been a welcome development of industry-led efforts to address standards in the industry. Initiatives include a campaign for the establishment of an industry regulator and the establishment of an industry-wide contractor’s association. It is envisaged that this is the beginning of a movement towards greater organisation within the industry as a whole, which will lead to the development of structures and systems to address the numerous systemic problems that affect the Ghanaian construction industry.


    It is recommended that industry-wide representative bodies be established to provide both regulatory and advocacy support to the industry. It is proposed that all major professional groups and stakeholders in the Ghanaian construction industry unite to form the Construction Industry Council, Ghana (CICG) to advance the collective interests of stakeholders within the Ghanaian construction industry.


    Objectives of the CIC


    It is proposed that, amongst other tasks, the CIC Ghana will:


    
      	provide a single voice for the Ghanaian construction industry,


      	provide a platform to unite key players in the Ghanaian construction industry,


      	provide vision, leadership and co-ordinate joint industry efforts to continuously improve the Ghanaian construction industry,


      	provide relevant feedback to the government on government policies and how they affect the Ghanaian construction industry,


      	work with industry stakeholders to identify the problems that are present in the Ghanaian construction industry and provide leadership in addressing the problems,


      	serve as a think-tank for the industry and


      	work in partnership with the government to explore and seek common solutions to the problems affecting performance and delivery within the industry.

    


    The proposed CICG is modelled after the UK construction Industry’s CIC. Members may be admitted into one of three categories of membership as follows: Full Membership, Associate Membership or Honorary Affiliate Membership. Full Membership of the CICG will be open to Professional Institutions whose members are actively involved in planning, procuring, designing, constructing, regulating, maintaining or managing the built environment. Organisations within the construction industry that speak for defined groups but are not eligible for admission as full members of the Council may be admitted as Associate Members, whilst Honorary Membership may be conferred on individuals who have made substantial contributions to the Ghanaian construction industry. It is proposed that council members have a fixed term with an option to extend the mandate if the industry representatives so decide.


    CONCLUSION


    Available evidence on CIC shows this to be an industry-driven process. The proposed CICG will unite all major stakeholders within the industry with the common purpose of seeking improvements in the industry. The CICG will be a high level committee composed of representatives professional bodies within the Ghanaian construction industry. The Council will be responsible for initiating action to address critical issues that affect the Ghanaian construction industry. It will generally provide a voice for the industry in general policy issues and other matters for which individual firms lack the capacity to address by themselves. In such matters, the Council will act as an intermediary between the construction industry and the government whilst providing an advisory service to the government. It will provide both leadership and facilitate the establishment of relevant bodies as necessary in the common pursuit of excellence in the Ghanaian construction industry. This will include advocacy action for the establishment of an Industry Development Board for the Ghanaian Construction Industry. In this outline, proposals have been made for the establishment of the CICG. Potential founding members have been proposed for the Council. The next stage of this study will involve a sensitisation workshop for the potential members to collate their views on the proposals made in this paper and to discuss practical ways to realise these proposals.
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