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Abstract. Primarily due to contractors’ faults, construction industries in Malaysia have been facing
problems such as delays, wastages, cost overruns and others. Inability of construction manager
(CM) to efficiently manage construction projects is the major contribution to projects’ failure, and
the lack of terms of reference on the technical competency for CM are believed to be the major
setback. This paper reports the results of a preliminary study which was carried out to identify the
technical competencies of CM. Exploratory mixed research methods were selected by employing
qualitative and quantitative approaches. Multi-layered thematic analysis was embedded into
literature analysis to maintain reliability and then validate through structured interviews. It was
found that CM requires several technical competencies including managing staff, materials, labours,
plants, sub-contractors, safety, money, quality, time, environment, administration, pre-construction,
closeout and handover, responsibility to other parties, computer literacy, and administration of
construction contract. Hence, the technical competencies for CM are believed to be exhaustive and
holistic in singling out the appropriate technical knowledge and skills, and bring about numerous
advantageous towards technically competent CM.

Introduction

Malaysian construction industry (MCI) is renowned as one of the important industries and a
significant contributor towards the country’s growth domestic product. Furthermore, construction
industry also acts as a multiplier for other important industries and engaging many value chain
stakeholders [1]. However, the progression of MCI has been hampered by a considerable number of
problems such as delays, wastages, cost overruns and others which uplifted by a few researchers [2-
4]. It has been observed that the recurring theme of exceeding time and budget, not according to the
specifications and quality was particularly due to the contractors’ fault which primarily occurred
during the physical implementations of a construction project [3-6].

Currently, there are over 64,000 of contractors in the construction industry and about 58,000 of
CMs registered with the Construction Industry Development Board (CIDB), Malaysia [7]. Since the
key person in construction and generally representing the contractors are CMs, their contributions
towards the successfulness of construction projects are undeniable, particularly during the
construction phase. Given that construction phase exploits a lot of resources (manpower, materials,
money, and machines), a competent CM is needed in order to manage those resources and geared
up to achieve organizational objectives. Unfortunately, in reality only a few CMs are qualified and
fully trained. Even within the 58,000 CMs, their level of competencies and qualifications are
unknown. This mismatch together with problems of poor site management have resulted in many
construction projects’ failures and end up derailed from their true goals.

The issue underpinning the lack of trained and competent CMs is the dearth of recognized and
established term of references for competency provided within the industry as highlighted by
several researchers [2,8,9]. They collectively agreed on alleviating construction personnel’s
technical and managerial skills where gaps are still persisting. Thus, a review on the common area
of problems shows that the predicament stems from the curriculum development process where the
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essential part lies in the contents generation, which fundamentally related to the competency
identification. It is apparent that the lack of terms of reference on the generic technical competency
for CM has been the major setback. Therefore, this paper reports a preliminary study which aimed
at identifying the technical competencies of CM.

Construction management and competency

Koskela [10] stated that construction management process is “where the detail designed is
transformed into a construction/fabrication plan and into day-to-day coordination and control of
processes on site or in a factory”. It generally focuses on the tendering process where a contractor
starts to get involved in the bidding activity until the close-out phase [11,12]. Therefore,
construction management covers all processes including the off-site activities (i.e. tender) and the
on-site activities (i.e. construction at site, inspection, and operation). The demanding nature of the
construction phase necessitates an all around capable manager to lead and serve as moderator
between each parties involved [13,14]. It is well accepted that the roles and tasks of CMs would
significantly determine the successfulness of a project. Thus, culmination of views from a number
of researchers are summarized and tabulated as shown in Table 1.

Table 1: Characteristics of construction management

Item Construction Management
Period Have definite start and end
Phases From advertise notice to bidders, to inspection & acceptance of project
Product Unique development for new or existing building
Main Resources | Manpower, materials, machines, and money
Purpose Specific (meet client’s requirements)
Function Appropriate management functions
Medium Appropriate knowledge, skills, tools, and techniques
Environment Complex, dynamic, uncertain
Key Parties Contractors
Main Activities Tendering (from bidding), overall construction period (according to

Both Hassan et. al. [15] and Stoof et. al. [16] agreed that the concept of competency is
frequently used in the area of education including training and Continuing Professional
Development (CPD). In particular, this concept is deemed to be the underlying formula to develop a
new educational methods or improvisation of an existing method. According to Cambridge
Advance Learner’s Dictionary [17], competency (or competence) means “the ability to do
something well” or “an important skill that is needed to do a job”. Nevertheless, the concepts of
competency were portrayed differently by several researchers [15,16,18,19]. It is obvious that the
concept of competency underpinned the definition propounded by the researchers. However, it is
noticeable that skills, knowledge, and abilities (including attitudes) become the primary elements
when discussing what is inside the “competency”. Hassan et. al. [15] stressed that competency is a
combination of technical (hard skills and knowledge) and behavioural/non-technical (soft skills and
abilities). In contrast, both Stoof et. al. [16] and Deist et. al. [19] agreed mutually on the visible part
of competency which comprises of hard skills and knowledge. This is due to the fact that hard skills
and knowledge are noticeable and also teachable, and are categorized as hard competency and able
to be developed through training and education.

Methods of Research

This study embarked in exploratory mixed methods, comprising literature review and structured
interview. In literature review processes, identification of technical competencies for CM employed
a multi-layered thematic process to ensure reliability of literature analysis, where multiple
considerations’ loop was prepared so that the findings could be considered to be exhaustive and
holistic (see Figure 1). As far as the objective is concerned, the basis of construction phase and Isa’s
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work on validation of CM’s competency to anchor the subsequent processes were inevitably
assisting the literature analysis to be conducted manually [14]. Similar to Isa’s approach, this
research study also adopted the worker-oriented attribute based competency identification. It is
believed that the approach can be generalized throughout the construction management phase;
despite different techniques of construction method are applied.

Boundary: Construction

/ > Management phase \

Cluster: Mat Isa’s Identification of Malaysian Sieve: Technical
CMs’ technical competency Competency
identification

Focus: Knowledge & 4/

Skills

framework

Figure 1: Loop for assisting multi-layered thematic process

The technical competencies were gathered from several literature and researchers [2,13,14,20-
31]. A matrix table was prepared to assist the competency classification. It was then followed by the
table of knowledge and skills categorization (refer to Table 2).

Structured interview was then utilized to explore central phenomenon and validate CM’s
technical competencies as identified from literature analysis through the multi-layered thematic
process. The respondents were purposely selected to fit the outlined criteria including their current
position in the organization, their cumulative experience where the benchmark is 10 years and more,
and their availability. The interview questions were of open-ended format so that respondents can
share their opinions without any constraints whatsoever. In view of the fact that the prepared
questions were leaning to seek confirmatory on the observed technical competencies, data were
recorded by using pen and paper before further transcribed and typed them into a computer file for
analysis. After that, an analysis was done manually with minimal thematic analysis effort since
most respondents posed similar opinions and the summary of results was tabulated.

Results and Discussion

Since technical competencies of CM are essential in this study, multiple perspectives should be
considered which include the establishment of the boundary of construction management for initial
screening process, the technical knowledge and skills related to technical competency of CM, and
finally clustering approach to segregate each group of technical competencies. Therefore, Table 2
outlines the summary of identified CM’s technical competencies from the literature analysis
employing multi-layered thematic techniques. Three layers of technical competencies were
proposed namely macro level, meso level, and micro level. However, only details up to meso level
are tabulated here basically based on the items stated in the structured interview. The segregation of
technical competencies by using clustering approach offers simplistic and perceptive views, where
elements within each cluster can be seen clearly.

As for the structured interview, a total of nine so called experts were interviewed comprising
two academicians, one academician/practitioner, and six practitioners. All academicians were senior
staff in the field of Construction Management; while all practitioners were also senior professionals
in their respective construction companies (i.e. one Contract Manager, one Project Manager, one
Engineer, and three CMs). Although there was no specific number of respondents required to obtain
satisfactory saturation point, the research had taken an extended efforts to interview nine experts in
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order to confirm the consistency of results. All results were manually analyzed by theme approach
and further simplified as tabulated in Table 3 to ease understandings.

Table 2: CM’s technical com

petencies - differentiation between macro level, and meso level

Macro Level

Cluster Elements Meso Level
Staff Knowledge and skills of staff management (including their development, welfare, laws,
) Knowledge of construction materials (concrete, steel, wood, soil, etc.).
Materials Knowledge and skills of material management (including their procurement, logistics,
Labour Knowledge and skills of labour management (including their productivity, welfare,
RESOURCES Knowledge of construction plant/equipment and their utilization.
Plant / equipment - - - - — -
Knowledge and skills of plant management (including their requisition, maintenance,
Knowledge and skills of sub-contractor management (including their claims and
Sub- contractor payments, variations, insurances, etc.).
(including NSC) Knowledge and skills of sub-contractor tendering and bidding (procedures, pretender,
bid analysis, quantity take-off, etc.).
Knowledge of health and safety equipments and manual.
Safet Knowledge and skills of health and safety management (including their practices,
Y compliance, regulation, training, etc.).
Knowledge and skills of risk management (including their assessment and analysis,
Mone Knowledge and skills of financial and cost management (including their claims and
Y payments, pricing and purchasing practice, etc.).
Knowledge of construction specifications, TQM, building codes and standards, etc.
OBJECTIVES Qualit . . —
y Knowledge and skills of quality management (including their administration,
assurance, quality control, etc.).
. Knowledge and skills of time management (including understanding of project
Time . )
scheduling, updating, etc.).
Knowledge and skills of environment management (including their assessment,
. Environment Management System (EMS), etc.).
Environment - - : - ey
Knowledge of green and sustainable construction (including Green Building Index
(GBI), green construction techniques, etc.).
- . Knowledge and skills of construction administration (including documentation and
Administration . . .
record, submissions, plans/drawings, meeting, etc.).
Knowledge and skills of construction site surveying, site layout, temporary
Knowledge and skills of construction site management (including overall resources
management, master programme, construction sequences, Work Breakdown Structure,
Knowledge of civil/structural design.
Knowledge of construction systems (including Industrialized Building System (IBS),
. Knowledge of mechanical and electrical systems.
Pre - construction
GENERAL Knowledge of quantity surveying.
CONSTRUCTION Knowledge of Value Engineering (eliminating unnecessary cost which does not
MANAGEMENT contribute to the value of construction).
TASK Knowledge of Constructability (analysis of construction coordination issues associated
with various trades).
Knowledge of Lean Construction (application of production management to
Closeout & Knowledge and skills of construction closeout and handover procedures (including
handover their management, commissioning, acceptance, transfer, etc.).
Responsibilities to | Knowledge and skills of construction law and legislation (including authorities
third parties, main- | Knowledge and skills of construction businesses (sales, commercial, trades, economic
contractor, client, P . — - S ; i
clerk of work & Knowledge and skills of administering and assisting/facilitating client, senior manager
designer and junior manager (including their coordination, liaison of works, orders, etc.).
Knowledge and skills of general computer application (MS Excel, MS Office, Adobe,
internet based, etc.).
OVERALL Computer & IT Knowledge and skills of construction information technology / software application
ESSENTIAL . . . .. .
(MS Project, Primavera, CAD, scheduling, estimating, accounting, etc.).
COMPETENCY - - - - - - — -
Construction Knowledge and skills of construction contracts (including their administration,
contract document, variations, Extension of Time, claims and payments, subcontracts, conflicts,
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Table 3: Summary of comments from the observed technical competencies for CM

Questions Eetanlen s hEoiect ST Engineer
I n m | 1 | 1w | mr | Manager | Manager g
Does the macro level, meso level,
and micro l'evel of technical Yes Yes Yes | Yes | Yes | Yes Yes Yes Yes
competencies for CM cover
holistic knowledge and skills?
Consideration for
. . Nominated Sub-
Consideration Contractor (NSC);
Are there any additional technical | for Nominated . . ’
. Consideration for No | No | No | No No No No
competencies need to be added? | Sub-Contractor
wastages (from
(NSC) c
materials, labours,
etc.)

Conclusion

This paper has reported results of a preliminary study on identifying technical competencies
specifically for the CM. The multi-layered thematic literature analysis approach employed, and later
verified by structured interview, was believed to be exhaustive, holistic, and comprehensive enough
as a term of reference for multiple purposes. Thus, it has been proven that the findings were
reasonably reliable. However, it is crucial to investigate further by conducting mass questionnaire
survey to evaluate and analyze indigenous contractors’ perception/opinion towards the importance
of such technical competencies of CM. All feedbacks from the structured interview should be
analyzed and critically taken into considerations when developing the questionnaire survey
items/scripts. This extended effort also serves as an endeavour to validate and generalize the
consistency of the findings to the masses (i.e. respondents from a reasonable number of contracting
companies throughout Malaysia).
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