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Abstract: Managing the selection of a right contractor for construction projects is vital for the industry because of its
complexity. Furthermore, contractors have a direct impact on project’s outcome and their selection needs to be done carefully
and systematically. As a matter of fact, public construction projects in Malaysia are repeatedly agonised from time over run,
overspending and quality concerns. These issues are greatly affected by the contractors who are likely manipulating the tender
price with the sole purpose of securing the contract, hence leading to various problems throughout the project life cycle. Thus,
this paper intends to manage the contractor selection process via the aim of developing a set of contractor selection criteria for
public construction projects in Malaysia. A total of 43 selection criteria are collected via literature review, questioned to 276
Malaysian construction practitioners and analysed using Statistical Package of Social Sciences (SPSS) and SmartPLS. Analysis
showed that all 43 selection criteria were significant in selecting contractors in Malaysia. The findings of this paper would
encourage the governing bodies and authorities to consider the use of multi-criteria assessment in selecting contractors for public
construction projects, rather than being solely reliant on the tendered price.
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I. INTRODUCTION selection process. Therefore, this paper suggests that
contractors need to be evaluated not solely according to the
priced offered but rather multiple criteria that might have a
direct effect to project delivery.

Contractor selection criteria have been an interest within
the construction management research community [3]. Liu
et al.[4] have highlighted that contractor selection criteria
play a big role towards work performance and project
success. Therefore, selecting the best contractor for projects
is the biggest challenge during the decision-making
process. This specific challenge can be overcome by
yielding a review of contractor selection criteria for
construction projects and its establishment as a

In construction, contractors have a significant impact on
project performance; a well-qualified and preselected
contractor has the tendency of delivering high-quality
projects within the allocated project period [1]. By
minimising quality issues throughout the project lifecycle,
unnecessary expenditure that considerably burdens the
project funding can be eliminated. The task of managing,
assessing and selecting a contractor is a very complicated
decision-making process, where failure to perform it
properly could cause time overrun, waste of project
resources, or eventually jeopardising the project quality [2].
Such implications further reflect the critical aspect of the
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standardised reference in the future. With the ultimate
objective of developing a contractor selection framework,
this paper intends to validate the findings of previous study
on critical selection criteria for construction projects
conducted by Rashid et al.[5]. The result of this paper will
then be the basis of developing a multi-criteria contractor
selection framework for public construction project in
Malaysia.

Il. CONTRACTOR SELECTION FOR CONSTRUCTION PROJECT

A. Construction Industry in Malaysia

Malaysia has suffered from poor performance in the
construction industry, especially in the public construction
sector[6]. Some of the factors that are related to the
contractor selection process are the appointment of non-
registered contractors, the appointment of contractors not
according to regulation and contractor’s experience and
unreasonable contract price. In addition, Nurul et al.[6] also
pointed out contractor’s management, financial, technical
and manpower. Furthermore, Shehu et al.[7] added that the
project delivery overrun is also a problem to the industry.
These will then lead to additional project spending and
other various negative outcomes. Shehu et al.[7] also
stressed out that project delays are predominantly caused
by contractors. All of these arguments created a question
mark on whether those contractors have been selected
properly or whether there are some flaws in the contractor
selection process.

The current contractor selection process for public
construction projects is utilising the cut-off price method,
which was introduced by the Malaysian Public Works
Department (PWD) in 2002[8]. This method was
introduced to determine and choose the most profitable bid
and the most suitable contractor for contract award [9].
Halil[9] added that the cut-off price is based on statistical
analysis to evaluate the bids submitted by the contractors.
Bids submitted by contractors are statistically analysed
together with the project cost estimated by the department.
Unfortunately, after more than a decade implementing this
method, the performance of public construction projects is
still at an unacceptable level. Hence, it is timely to
investigate a different approach in selecting contractors for
construction projects.

B. Contractor Selection Criteria

There are many multi-criteria techniques that have been
proposed and applied in performing contractors’ pre-
qualification and selection [10]. Comparing bid prices is a
common practice in many organisations and often is the
only criterion when selecting contractors, which is often
subjected to criticisms. The lowest bidding price may not
inevitably benefit the client as the quality and period of the
project may be undermined [11]. Puri et al.[12] stated that
bid evaluation by contractors might implicate the
comparison of different criteria assessed according to
different gauges, as different decision makers have
different preferences.
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Rashid et al.[5] have extensively identified 43 critical
contractor selection criteria for the Malaysian construction
projects divided into seven main categories: management
capability, financial capacity, experience, resources,
technical ability, environmental, health and safety (EHS),
and others. Other previous literature has also highlighted
various contractor selection criteria, but in a real practice
setting, clients will nevertheless possess their own different
criteria. Content analysis on previous related studies has
yielded the generalised categorisation of contractor
selection criteria into seven main categories, including
management capability, financial capacity, experience,
resources, technical, environmental health and safety
(EHS) and others as shown in Table 2, which are discussed
in the succeeding section.

I1l. RESEARCH METHODOLOGY

From the literature review, the identified 43 critical
contractor selection criteria for the Malaysian construction
projects were questioned to a random sampling of 276
Malaysian construction practitioners stratified based on the
organisation types via a questionnaire survey directly
distributed to the samples following the construction
practitioners database obtained from the Construction
Industry Development Board (CIDB) as in Table 1. The
questionnaire survey was designed to apprehend the
respondents’ responses, where respondents were given with
a statement, and then they were requested to provide their
replies with variable degrees of agreement or disagreement
scales. Respondents attitudes are measured using the 5-
points like scale ranging from “1” (strongly disagreed) to
“5” (strongly agreed). Since this paper is focusing on
public construction projects in Malaysia, the sample was
stratified among the local Malaysian construction industry
practitioners, including engineers, architects, quantity
surveyors, contractors and most importantly public agency
officers, who are largely related to the delivery of public
construction projects. The results analysed from
questionnaire survey via Statistical Packages of Social
Sciences (SPSS) as shown in Table 2 were analysed further
using the Structural Equation Modeling (SEM) approach.
To derive a set of contractor selection criteria for the final
framework, only significant criteria will be selected. This
method of criteria elimination is employed by Cheung et
al.[13] in developing a model for the selection of
construction procurement and Chua et al.[14] that
developed procurement strategy selection in building
maintenance works. However, for this preliminary study,
all criteria were selected to see their impact on contractor
selection, except for three criteria: time offered, price
offered, and quality of parts offered. These three criteria are
mandatory criteria and will be exempted from further
testing.
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TABLE |: DEMOGRAPHIC DATA OF RESPONDENTS

Item Details N Percentage
Gender Male 182 65.9
Female 94 34.1
Age 20 - 29 years old 41 14.9
30 -39 years old 146 52.9
40 — 49 years old 65 23.5
More than 49 years old 24 8.7
Organisation Government agency 92 333
Type Consultant 126 45.7
Contractor 49 17.8
Others 9 3.2

Partial Least Square Structural Equation Modeling
(PLS-SEM)

As mentioned above, Time, Quality and Cost are the three main
criteria in selecting contractor and therefore, will not be tested
further. The significance of other six categories: Management
Capability (MC), Financial Capacity (FC), Experience (EX),
Resources (RS), Technical (TC), and Environmental, Health and
Safety (EHS) will be tested as this research hypotheses, H1 to H6
respectively. Before continuing with the hypotheses testing, the
measurement model was assessed through the Partial Least
Square Structural Equation Modelling (PLS-SEM). This is to
align with the two steps approach suggested by Anderson and
Gerbing[15]. Figure 1 shows the model of this paper with
structural dimensions.

A. Normality/Validity Analysis and Hypothesis Testing

Using the statistical method and graphical test, an analysis of the
normality of each variable was conducted. Skewness was used to
determine the degree of asymmetry of a distribution around its
mean. Meanwhile, the kurtosis values showed the sharpness of the
peak or flatness of the normal distribution. Positive kurtosis
indicates a relatively peaked distribution while negative kurtosis
indicates a relatively flat distribution. Data can be considered
normal if both skewness and kurtosis fall between +3 and -3[16].
Next, the content of the model will be tested for its validity,
namely the content validity and convergent validity, as well as the
hypothesis. Hair et al.[17]defined content validity as the extent of
items in measuring the construct. In other words, the designed
items for a particular construct should be higher loaded on their
respective compared on their loading on other constructs. The
convergent validity, on the other hand, is the degree to which a
group of variables converges in measuring a specific concept [17].
As suggested by Hair et al.[17], to establish the convergent
validity, three criteria should be tested simultaneously, namely the
factor loadings, composite reliability (CR), and average variance
extracted (AVE). Loading of more than 0.7 is an acceptable level
according to the multivariate analysis literature [17].The values of
Cronbach’salpha are above 0.7, which exceed the recommended
level of 0.7 [17, 18].
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As for the hypothesis testing, the type of hypothesis involved here
is the hypothesis for measurement model, namely H1 to H6 is
indicator of Management Capability (MC), Financial Capacity
(FC), Experience (EX), Resources (RS), Technical (TC) and
Environmental, Health and Safety (EHS), respectively.

Figure 1: Structural Model for SEM Analysis
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TABLE Il: SUMMARY RESULTS OF QUESTIONNAIRE SURVEY ON CONTRACTOR SELECTION CRITERIA ADOPTED FROM RASHID ET AL. [5]

Code Indicator Mean SD Code Indicator Mean SD
MC1 Client-contractor relationship 2.79 0.62 RS1 Equipment, tools and machinery 3.55 0.55
MC2 Reputation 2.42 0.58 RS2 Technical manpower 3.86 0.52
MC3 Project management system 3.97 0.68 RS3 Projects in hand 2.61 0.64
MC4 Company management system 3.74 0.61 RS4 Number of staff 2.71 0.65
MC5 Client satisfaction 2.22 0.51 RS5 Progress of existing projects 2.52 0.62
MC6 Experience in business 3.16 0.50 RS6 Vehicle 2.59 0.64
MC7 Risk management system 3.12 0.52 TC1 Company registration 3.51 0.61
MC8 Political consideration 2.45 0.62 TC2 Staff qualification 3.74 0.60
FC1 Company yearly turnover 2.44 0.75 TC3 Quality management system 4.05 0.42
FC2 Financial guarantee 3.97 0.60 TC4 Project manager competency 4.20 0.52
FC3 Company asset 2.68 0.73 TC5 Technology and work method 3.81 0.59
FC4 Company liability 2.34 0.68 TC6 Quality control 4.14 0.47
FC5 Cash in hand 4.63 0.63 TC7 Quality assurance 3.49 0.63
FC6 Financial management system 4.04 0.72 EHS1 Safety and health management system 2.64 0.65
FC7 Credit facility 391 0.64 EHS2 Environmental management system 2.54 0.65
EX1 Past achievement in job performance 3.04 0.56 EHS3 Safety and health competency 2.55 0.78
EX2 Past failure in job performance 2.41 0.68 EHS4 Environmental competency 2.53 0.71
EX3 Past similar job scope 3.40 0.55 EHS5 Accident rate 2.08 0.68
EX4 Familiarity with work location 3.60 0.64 TIME Time completion offered 4.55 0.56
EX5 Size of past projects 2.64 0.73 QUA Products quality offered 4.59 0.59
EX6 Staff experience in industry 3.46 0.67 COST Price offered 4.58 0.58
EX7 Number of past projects 2.39 0.66

IV. RESULT AND DISCUSSION

The analysiswas carried out using the SPSS and SmartPLS
software. The significance of each factor on contractor
selection through the developed model was determined. In
order to ensure the strength of each factor is reliable and
consistent, the model needs to be evaluated on various
angles. For the purposes of this paper, the evaluation
process involves three basic steps: data normality,
evaluation of the outer model and discriminant validity and
hypothesis testing. Data normality is tested using Skewness

and Kurtosis method, which shows that all the variable
constructs are normally skewed with a degree of
asymmetry of a distribution between 0.80 and 0.90 and
normal kurtosis which fall between 0.76 and 0.65 which is
under the value ranged within -3 to +3. As for the
evaluation of the outer model and discriminant validity, the
output, namely the construct loading, Cronbach salpha,
Composite Reliability (CR), the Average Variance
Extracted (AVE), are summarised in Table 2.

TABLE lll: RESULT oF OUTER MODEL AND DISCRIMINANT VALIDITY ANALYSIS

Construct Loading Cronbach’s Cr Ave Construct Loading Cronbach’s Cr Ave
Alpha Alpha

Management Capability (MC) 0.86 0.9 0.55 Resources (RS) 0.89 0.92 0.7
MC1 0.69 RS1 0.81
MC2 0.82 RS2 0.83
MC3 0.79 RS3 0.88
MC4 0.75 RS4 0.85
MC6 0.69 RS5 0.84
MC7 0.77 RS6 0.78

MC8 0.66 Technical (TC) 0.85 0.89 0.53
Financial Capacity (FC) 0.92 0.94 0.75 TC1 0.87
FC1 0.91 TC2 0.57
FC2 0.88 TC3 0.76
FC3 0.86 TC4 0.75
FC4 0.85 TC5 0.76
FC7 0.83 TC6 0.74
Experience (EX) 0.81 0.86 0.51 TC7 0.60

EX1 0.79 Env, Health and Safety (EHS) 0.77 0.85 0.59
EX2 0.85 EHS2 0.78
EX3 0.62 EHS3 0.72
EX4 0.52 EHS4 0.77
EX5 0.80 EHS5 0.81

EX6 0.63
EX7 0.80
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As for the hypothesis testing, the conceptual model was
tested by SEM causal model. The model includes the
endogenous dependent observed variables related to
Management, Financial, Experience, Resources, Technical,
and Environmental, Health and Safety. Table 3 shows the
results of the causal model testing. Overall, the analysis
revealed that all variables are valid due to its indicators’
parameter estimates and their statistical significance. The t-
value of all variables ranges from 3.94 to 14.59 with
attained levels of significance at 0.05.

TABLE IV: RESULT OF CAUSAL MODEL TESTING

Casual Path Hypothesis | pg-Value t-Value | Supported
Management H1 0.18 3.94 Yes
Capability (MC)
Financial Capacity H2 0.24 8.76 Yes
(FO
Experience (EX) H3 0.25 9.37 Yes
Resources (RS) H4 0.29 14.59 Yes
Technical (TC) H5 0.28 8.14 Yes
Environmental, H6 0.17 9.7 Yes
Health and Safety
(EHS)

V. CONCLUSION

This paper aims to validate the findings of the previous
study of critical selection criteria for construction projects
conducted by Rashid et al. [5], and it has successfully
achieved this aim. SPSS and SmartPLS have been used to
test the validity and reliability of the items as well as
hypotheses testing on the model. Data normality has been
tested using Skewness and Kurtosis method, which shows
that all the variables are normally skewed withan
acceptable range of degree of asymmetry and normal
kurtosis. The analysis reveals that each construct has a
strong relationship with the selection of contractor for
public construction projects in Malaysia. This validates the
result of previous descriptive analysis that was done on the
same set of data. Nevertheless, it is suggested that a
fewmoreanalysesneed to be done on the model such as the
structural relationship and overall model fitness. Like any
other study, this paper has a limited scope of contractor
selection in the context of public construction projects in
Malaysia. Furthermore, this paperdoes not cater to
fuzziness and uncertainty associated with contractor
performance, which may hamper the application during the
contractor selection. It is also suggested that other studies
are tobe conducted by comparing the differences in both
public and private construction sector to create a model of
best practices for the whole construction industry.
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