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ABSTRACT

Improper selection of Extra Low Voltage (ELV) projects by contractors
might lead to many problems including underestimating cost of the project, lack of
experience and bad quality of work. ELV system requires in-depth knowledge of
technologies and a strong team of domain experts, who design, integrate and deliver
Integrated ELV Systems that meet diverse needs. Therefore, the objectives of this
study are to determine the factors of selecting an ELV Project by contractors,
determine problems associated with current practice of project selection and to
establish solutions that could improve future ELV projects selection. The
methodology of this study will be divided into two stages which is primary data and
secondary data. Secondary data will be collected by literature review by focusing on
writing related materials and primary data will be collected by distributing a number
of questionnaires that will determine later to selected respondents within company
undertaking ELV projects. The collected data will then be analyzed using frequency
distribution and average index method. The results of the study show resource
pricing continuity of work/possible future project and return of investment is the
most critical factors; meanwhile cost overrun, losing tender and defective works are
among common problems that occurs with the current selection process; and submit
the bid early, understand the client well and to sell on value are among the solutions
with regard to ELV project selection criteria. The improvement will enhance

business strategy for ELV contractors in project selection and future planning.



ABSTRAK

Pemilihan projek “Extra Low Voltage” (ELV) yang tidak tepat oleh
kontraktor akan membawa kepada pelbagai masalah termasuklah anggaran kos
projek yang rendah, kekurangan pengalaman dan kualiti kerja yang tidak bagus. ELV
sistem memerlukan pengetahuan teknologi yang mendalam dan ahli pasukan yang
mahir yang merekabentuk, mengintegrasi dan menyampaikan Sistem ELV
Bersepadu dengan memenuhi keperluan yang berbeza. Oleh itu, objektif kajian ini
adalah untuk menentukan faktor pemilihan projek ELV oleh kontraktor, mengkaji
atau menentukan masalah yang berkaitan semasa pemilihan projek dan mencari
penyelesaian yang dapat memperbaiki pemilihan projek pada masa hadapan.
Metodologi kajian ini terbahagi kepada dua peringkat iaitu data primer dan data
sekunder. Data sekunder diperolehi melalui kajian literasi dengan memberikan
tumpuan kepada bahan yang berkaitan penulisan manakala data primer akan
dikumpulkan dengan mengagihkan sejumlah soal selidik yang akan ditentukan
kemudian kepada responden terpilih dalam syarikat yang menjalankan projek ELV.
Data yang dikumpulkan kemudiannya akan dianalisis dengan menggunakan
pengagihan kekerapan dan kaedah indeks purata. Hasil kajian menunjukkan faktor
yang paling kritikal adalah kesinambungan penetapan harga sumber kerja atau
kebarangkalian projek masa hadapan dan pulangan pelaburan. Sementara itu, kos
yang dibebani, kehilangan tender dan kerosakan adalah antara masalah biasa yang
berlaku semasa proses pemilihan; dan mengemukakan tawaran awal, memahami
pelanggan dengan baik dan menjual berdasarkan nilai adalah antara penyelesaian
yang berkaitan dengan kriteria pemilihan projek ELV. Peningkatan ini akan
meningkatkan strategi perniagaan dalam pemilihan projek dan perancangan masa

hadapan bagi kontraktor ELV.
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CHAPTER 1

INTRODUCTION

1.1 Introduction

In the modern era, the construction industry has been rapidly subject to
technological advancement. Innovations based on technology offerings are
constantly being implemented in the construction sector, time by time. Extra Low
Voltage or ELV is the terminology used in the construction industry to electrically
define all the systems in a building which actually is not part of the building’s main
electrical system but requires small amount of electricity to function. Extra Low
Voltage are inclusive all the new modern technologies that are increasingly
recognition and becoming a must-have system in every building such as Close
Circuit Television (CCTV), data network, public address and announcement systems,
audio video system and parking control. A fully integrated ELV system operates on a
common platform where every connected system communicates and shares all of its
data via standard open protocol which improves the operation of the facility. It also
ensures that the data collected from every system is made available for use by other

client applications.

To tender is to invite bids for a project or accept a formal offer such as a
takeover bid. Tender usually refers to the procedure whereby governments or
financial institutions invite organizations to bid for large projects. The project
documentation must be submitted within a given deadline. The term also refers to the
procedure where tenderers submit their pricing or job scope in response to a takeover
offer. In construction business, the key of tendering process is usually for the
selection of the contractor that will construct the works. However, as procurement
routes have evolved to a more complicated process, so tenders may be required for a

wider sort of goods and services. For example, in a construction management



contract the works are sub and contracted to a number of different trade of
contractors whereby each of them signed and contracted to the main contractor, and
these contractors may earn on extra functions such as design and trading. There is
also an increasing tendency for suppliers to be grouped into single contract, for
example an integrated supply team shaped on public projects may include, the main
contractor, suppliers, sub-contractors, designers and facilities managers. Regardless
the nature of the goods or services that are being required, the process for acquiring

tenders may take a number of different basic procedures.

Tender evaluation and contractor selection continue to be an area of
significant study by many parties on the importance and interest to organizations
responsible for delivering project outcomes. But as for contractors’ point of view, it
is also a must to identity the project before taking consideration on submitting the
tender and making decisions either to bid or not to bid. New business and new
projects are the lifeblood of an organization especially contractors to sustain in the
business. Without new business, it is difficult for an organization to grow and
achieve their goals. Hence, it is very important for organizations to develop a
winning proposal to sustain in the industry. That is why a project-oriented business
should also threat the development of an extensive proposal for a large project as
their own project itself to identify a universal set of criteria that can be made to suite
criteria to support a tender selection (Xu & Tiong, 2001). Tendering is a complicated
process, which is mostly based on current situation and expert knowledge and
intuition. There are no same processes or method to get the best bid. These processes
included technical personnel and knowledge, managerial capability, financial
strength and status, past performance, experience, project management organization,
and capacity to undertake or support the intended scope of work. Tendering is one of
the commonly methods of selecting contractors to carry out construction works. A
tender invitation is theoretically a business opportunity for contractors. A fast
decision and judgment is required to either accept or decline the invitation to pursue
for better opportunities or another project. This shows that a variability of judgments

is required at different projects requirement levels in reducing their cost and



increasing their revenue. Hence this study will determine the criteria an ELV

contractor focus on before decided to tender a project.

1.2 Problem Statement

A primary interview was conducted with several sales personal and Project
manager to gather more information on the problem faced of selecting an ELV
Project and also the problems associated with the current practice. Currently, there
are a lot of problems arising as results of poor selection factors for ELV project face
by the contractors. According to the author’s review, this study about the critical
factors of ELV project selection to enable better tender decision making by
contractor was not discussed by the researchers before. Therefore, it is timely for this

kind of topic to be explored by the author.

A previous study stated that the industry's major problems in developing
financial prudence can be classified into three categories. The categories are
problems of shortages or inadequacies in the industry infrastructure, problems caused
by clients or consultants request, and problems caused by the organization’s
incompetence or lacks of experience (Ogunlana et al. 1996). Poor evaluation by the
contractors on the project before accepting it would result in many major problems
such as quality issues, increase is total project cost and system failure. Extra Low
Voltage system uses a modern design and high technology integration of all building
systems over a fibre optic IP-based network which usually require good combination
of high level of understanding in the system and networking knowledge besides
technical expertise and experience. For example, a Smart Building HVAC system
can automatically precool a building or regulate temperature based on number of
occupants inside the building or outside temperature. Based on operational
conditions, the system will take corrective actions which lead to reduced energy
demand / consumption. Poor knowledge and workmanship could cause schedule
mishaps or equipment malfunctions that can have cost major impacts on tenant

comfort as well. For example, if an exhaust fan system control malfunction, the lack



of ventilation can cause more problems during fire emergency or even unwanted
smells and other indoor air quality issues during operation. ELV systems are
commonly used for different purposes. They are used within hotels, airports, offices
and industrial areas commonly for entrance control and surveillance reasons.
Business would be interrupted and can’t start making money until the building is

completely functional.

A contractor’s understanding and business awareness of are usually
inadequate to make sure that tender processes will deliver a great return between the
cost of bidding groundwork and the profit of winning a contract that has great
chances of getting the job. Often, inexperienced contractors are not the best at
creating accurate bids. Their bid may seem low because they aren’t accurately
judging the amount of time the project will take them. If they are inefficient and
unable to stay on schedule, this may be because the contractors need to be paying
project delay penalty. The most common causes of an organization’s failure is
financial factors (Arditi et al. 2000). Excessive financing cost will reduce the
contractor’s profitability. The major issue is whether to bid or not to bid and it is
made on the basis of the assessment of the contractor’s capabilities against in hand
project portfolio, analysis of the client’s tender documents and requirements and
anticipated economic growth effects of the project on the organization. A fast
decision is needed to either to accept to bid or not to bid it in pursuit for better
options. This concludes that before tendering, multiplicities of decisions are taken to

reduce cost and upturn revenue besides expanding potential new business.

Amongst other things, the main reasons for a major problem in a project are
the breakdown of trust between clients and main contractors. On a daily basis in
construction many issues occur such as the issues unexpected variations orders from
clients, uncertified payments, their refutation from decision making processes and
also the decision of harsh contract terms in contract agreements between clients and
contractors. In design and build contracts, the highest deficiency is the client’s

requirements in the contract document. This unavoidable requirement may bring to



additional costs claims by the contractor, which, if could not be resolved may lead in
turn to costly disagreements to the contractors is self. Trust is much crucial to
achieve maximum benefits from collaboration between client and contractors in the
construction sector. Making relationships between clients and subcontractors
continue to be affected by issues that bring in distrust among them. Project
representative are also most likely not to withhold information deliberately and act
against the interest of the overall project when the relationships among them are trust
driven, hence resulting in open and reliable flow of communication and information

(McDermott ef al. 2004).

1.3  Aim and Objectives of Study

The aim of this study is to determine the critical factors of ELV project
selection to enable better tender decision making by ELV contractors and to achieve

the aim of the study, the objectives are set as:

L To determine the factors to bid or not to bid for an ELV project.
IL To determine the problems associated with the current practice of decision
making for ELV project selection.

111 To establish solutions that could improve future ELV projects selection

1.4 Scope of Study

The scope of this study is to anticipate the participation of the all key players
which include project sales personal, project managers and cost and design Engineers
within a selected organization. This will also encompass of only staff of Acoustic &
Lighting System Sdn Bhd including its branches that is located in Johor, Pahang,
Sabah, Penang and Singapore that provide ELV system services in construction

industries.



1.5  Methodology of the Study

To achieve this study objective, three methods were used. The first method
used was through literature review to gather more information and knowledge of the
study topic where a better framework of the study was established. This process
consists of reading, analyzing, evaluating, and summarizing scholarly materials
regarding the particular topic. This methodology suitable for first and second
objective which is determining the factors to bid or not to bid for an ELV project and
to determine the problems associated with the current practice of decision making for
ELV project selection. The bases of the literature were obtained from journals,

academic thesis, books, articles, websites and previous researches.

The second method is by using Qualitative technique. This technique is
applied to fulfil the second objective that is to determine the problems associated
with the current practice of decision making for ELV project selection. It is used to
gain an understanding of underlying reasons, opinions, and motivations from primary
interviews with ELV experts. It provides insights into the problem or helps to

develop ideas or hypotheses for potential quantitative research.

The third method was using quantitative techniques. This was achieved
through distribution of questionnaire survey and expert interview from the author’s
organization. The questions will be divided into a several parts, to make sure that
objectives set are clear, better analysis process and respondents understands well the
question. The researcher is able to find the common answer which then utilized in
generating the solutions for this matter. The questionnaire will be in Likert scale and
the result will be presented in the form of a charts and tables. The researcher is able
to analyze and discover the general problems or barriers inherent in the issues so that

solutions could be suggested.



1.6  Arrangement of Report

Chapter 1 related to the background of this study where the topics discussed
generally with the real conditions of the main issues raised by the author. This
chapter discuss the definition of Extra Low Voltage projects in construction and the
problem raises for ELV contractors to make decision either to bid for tender or not.
This chapter includes introduction, problem statement of this study, aim & objectives

of the study, scope of the study and brief explanation on research methodology.

Chapter 2 is the literature review. The literature review is based on previous
study conducted by other researches interrelated with this study. This chapter
discussed on the critical factors of making decision to bid or not to bid in general
projects. This chapter also discusses on the current practice of contractors and the

problems associated faced by contractors.

Chapter 3 is the methodology selected to collect the data of this research.
This chapter explains how the data will be collected and how to analyze all the data.
The data will be collected through interviews and questionnaires distributed to

related people in the ELV projects sector.

Chapter 4 is the data analysis that further analyzes the data collected in order
to achieve the aim and objectives of this study. Data analysis will be presented in the

form of bar chart retrieved from questionnaires distributed.

Lastly, chapter 5 is the conclusions and recommendations of this study. The
conclusions and recommendations made after data analysis and result gain from the
research. This chapter will include the recommendation suggested for future

research.



REFERENCES

Ahmad, 1., & Minkarah, 1. (1988). Questionnaire survey on bidding in
construction. Journal ofManagement in Engineering, 4(3), 229-243.

Amiri, M. P. (2010). Project selection for oil-fields development by using the AHP
and fuzzy TOPSIS methods. Expert Systems with Applications, 37(9), 6218-
6224.

Arditi, D., Koksal, A., & Kale, S. (2000). Business failures in the construction
industry. Engineering, construction and architectural management, 7(2),
120-132.

Assaf, S., Hassanain, M. A., & Al-Zahrani, S. (2015). Causes of
Contractors. Research Journal ofApplied Sciences, Engineering and
Technology, 9(3), 158-164.

Atal, V., Bar, T., & Gordon, S. (2016). Project selection: Commitment and
competition. Games and Economic Behavior, 96, 30-48.

Bageis, A. S., & Fortune, C. (2009). Factors affecting the bid/no bid decision in the
Saudi Arabian construction contractors. Construction Management and
Economics, 27(1), 53-71.

Bertolini, M., Braglia, M., & Carmignani, G. (2006). Application of the AHP
methodology in making a proposal for a public work contract. International
Journal ofProject Management, 24(5), 422-430.

Clough, R. H., Sears, G. A., Sears, S. K., Segner, R. O., & Rounds, J. L.

(2015). Construction contracting: A practical guide to company
management. John Wiley & Sons.

Costantino, F., Di Gravio, G., & Nonino, F. (2015). Project selection in project
portfolio management: An artificial neural network model based on critical
success factors. International Journal of Project Management, 33(8), 1744-

1754.

56



Crowley, L. G., & Hancher, D. E. (1995). Risk assessment of competitive
procurement. Journal ofConstruction Engineering and Management, 121(2),
230-237.

Dao, B., Kermanshachi, S., Shane, J., Anderson, S., & Hare, E. (2016). Identifying
and measuring project complexity. Procedia Engineering, 145, 476-482.

Dulaimi, M. F., & Shan, H. G. (2002). The factors influencing bid mark-up decisions
of large-and medium-size contractors in Singapore. Construction
Management & Economics, 20(7), 601-610.

Duarte, B. P., & Reis, A. (2006). Developing a projects evaluation system based on
multiple attribute value theory. Computers & operations research, 33(5),
1488-1504.

Dutra, C. C., Ribeiro, J. L. D.,, & de Carvalho, M. M. (2014). An economic-
probabilistic model for project selection and prioritization. International
Journal ofProject Management, 32(6), 1042-1055.

Eastham, R. A. (1986). Contractors'perception offactors which influence tender
pricesfor construction works (Doctoral dissertation, MSc thesis, University
of Salford).

Eilat, H., Golany, B., & Shtub, A. (2006). Constructing and evaluating balanced
portfolios of R&D projects with interactions: A DEA based
methodology. Europeanjournal ofoperational research, 172(3), 1018-1039.

Egemen, M., & Mohamed, A. N. (2007). A framework for contractors to reach
strategically correct bid/no bid and mark-up size decisions. Building and
Environment, 42(3), 1373-1385.

Fink, A. (2005). Conducting research literature reviews: From the internet to paper.
Sage.

Greiner, M. A., Fowler, J. W., Shunk, D. L., Carlyle, W. M., & McNutt, R. T.
(2003). A hybrid approach using the analytic hierarchy process and integer
programming to screen weapon systems projects. IEEE Transactions on
Engineering management, 50(2), 192-203.

Guneri, A. F., Cengiz, M., & Seker, S. (2009). A fuzzy ANP approach to shipyard
location selection. Expert systems with applications, 36(4), 7992-7999.

Hatush, Z., & Skitmore, M. (1998). Contractor selection using multicriteria utility

theory: an additive model. Building and environment, 33(2-3), 105-115.

57



Henriksen, A. D., & Traynor, A. J. (1999). A practical R&D project-selection
scoring tool. IEEE Transactions on Engineering Management, 46(2), 158-

170.

Huang, X., Xiang, L., & Islam, S. M. (2014). Optimal project adjustment and
selection. Economic Modelling, 36, 391-397.

Huang, X., Su, X., & Zhao, T. (2014). Optimal multinational project adjustment and
selection with random parameters. Optimization, 63(10), 1583-1594.
Hohmann, U. (2006). Quantitative methods in education research. Retrieved Dec, 18,

2018.

Kivrak, S. and G. Arslan, 2008. Factors causing construction company failure.
Proceeding of the Building Abroad Conference: Procurement of Construction
and Reconstruction Projects in the International Context. Monteral, Canada,
October 23-25, pp: 297-306.

Kudratova, S., Huang, X., & Zhou, X. (2018). Sustainable project selection: Optimal
project  selection  considering  sustainability — under  reinvestment
strategy. Journal o f Cleaner Production, 203, 469-481.

Kunz, M., Puchta, A., Groll, S., Fuchs, L., & Pernul, G. (2019). Attribute quality
management for dynamic identity and access management. Journal of
Information Security and Applications, 44, 64-79.

Ling, F. Y. Y., & Liu, M. (2005). Factors considered by successful and profitable
contractors in mark-up size decision in Singapore. Building and
environment, 40(11), 1557-1565.

Ma, Huan. "Factors affecting the bid/no bid decision making process of small to
medium size contractors in Auckland." (2011).

Majid, M. A., & McCaffer, R. (1997). ASSESSMENT OF WORK
PERFORMANCE OF MAINTENANCE CONTRACTORS IN SAUDI
ARABIA. DISCUSSION. Journal ofmanagement in Engineering, 13(5).

Meade, L. M., & Presley, A. (2002). R&D project selection using the analytic
network process. IEEE transactions on engineering management, 49(1), 59-
66.

Melton, T. (2008). Managingproject delivery: maintaining control and achieving

success. Butterworth Heinemann.

58



Melton, T. (2011). Project Management Toolkit: The Basicsfor Project Success:
Expert Skillsfor Success in Engineering, Technical, Process Industry and
Corporate Projects. Elsevier.

McDermott, P., Khalfan, M., & Swan, W. (2004). An exploration ofthe relationship
between trust and collaborative working in the construction
sector. Construction Information Quarterly, 6(4), 140-146.

McNamara, C. (1999). General guidelines for conducting interviews,

Minnesota. Missouri Institute o fscience.

Ngai, S. C., Drew, D. S,, Lo, H. P., & Skitmore, M. (2002). A theoretical framework
for determining the minimum number of bidders in construction bidding
competitions. Construction Management & Economics, 20(6), 473-482.

Padovani, M., Muscat, A. R. N., Camanho, R., & Carvalho, M. D. (2008). Looking
for the right criteria to define projects portfolio: multiple case study
analysis. Product: Management & Development, 6(2), 127-134.

Perng, Y. H., Juan, Y. K., & Chien, S. F. (2006). Exploring the bidding situation for
economically most advantageous tender projects using a bidding
game. Journal o f Construction Engineering and Management, 132(10), 1037-
1042.

Ogunlana, S. O., Promkuntong, K., & Jearkjirm, V. (1996). Construction delays in a
fast-growing economy: comparing Thailand with other
economies. Internationaljournal ofproject Management, 14(1), 37-45.

Shakhsi-Niaei, M., Torabi, S. A., & lIranmanesh, S. H. (2011). A comprehensive
framework for project selection problem under uncertainty and real-world
constraints. Computers & Industrial Engineering, 61(1), 226-237.

Shash, A. A. (1993). Factors considered in tendering decisions by top UK
contractors. Construction management and economics, 11(2), 111-118.
Simplicio, R., Gomes, J., & Romao, M. (2017). Projects Selection and Prioritization:

A Portuguese Navy pilot model. Procedia Computer Science, 121, 72-79.

Strischek, D., & Mclntyre, M. (2008). Credit Risk Management-Red Flags and
Warning Signs of Contractor Failure-A timely review from a surety industry
perspective on warning signs of impending contractor failure. RMA

Journal, 90(6), 72.

59



Strischek, D., & McLaughlin, K. (2008). Why Do Contractors Really Go Under? A
construction industry consultant digs deep to find the real reasons for
contractor failures. RMA Journal, 91(2), 68.

Tan, Y. T., Shen, L. Y., Khalid, A. G., & Song, S. C. (2008). An examination ofthe
factors affecting contractors' competition strategy: a Hong Kong
study. International Journal ofProject Organisation and Management, 1(1),
4-23.

Tiong, R. L., & Alum, J. (1997). Evaluation of proposals for BOT
projects. Internationaljournal ofproject management, 15(2), 67-72.

Qiang, M., Wen, Q., Jiang, H., & Yuan, S. (2015). Factors governing construction
project delivery selection: A content analysis. International Journal of
Project Management, 33(8), 1780-1794.

Watt, D. J., Kayis, B., & Willey, K. (2009). ldentifying key factors in the evaluation
of tenders for projects and services. International Journal ofProject
Management, 27(3), 250-260.

Wanous, M., Boussabaine, A. A., & Lewis, J. (2000). To bid or not to bid: a
parametric solution. Construction Management & Economics, 18(4), 457-
466.

Wang, W. C., Dzeng, R. J.,, & Lu, Y. H. (2007). Integration of simulation-based cost
model and multi-criteria evaluation model for bid price decisions. Computer-
Aided Civil and Infrastructure Engineering, 22(3), 223-235.

Wibowo, M. A., Astana, I. N. Y., & Rusdi, H. A. (2017). Dynamic modelling of the
relation between bidding strategy  and construction project
performance. Procedia Engineering, 171, 341-347.

Xu, T., & Tiong, R. L. (2001). Risk assessment on contractors' pricing
strategies. Construction Management and Economics, 19(1), 77-84.

Zikmund, W. G., Babin, B. J., Carr, J. C., & Griffin, M. (2013). Business research

methods. Cengage Learning.

60





