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ABSTRACT  
 
Industrialized Building System (IBS) is a form of construction with focused processes 
comprise of methods, products and a set of connected components which works 
together to achieve objectives. Malaysian construction industry is among the main 
contributor towards the development of the country. To ensure vitality of construction 
performance, utilization and application of IBS is the right system to shift to from current 
conventional construction method. Adaptability of IBS in Malaysian’s construction 
industry is very low due to various limitations and barriers. From a total of 110 articles 
reviewed in this paper, 8 factors were highly mentioned which are reduced workplace 
accidents, transportation and logistics, adequate knowledge and expertise, reduction in 
environmental degradation, management factor, integration of process and training, 
communication and financial status. These are all the barriers and limitations that 
impede the development and adaptability of IBS in Malaysia’s construction industry that 
can also be used as crucial factors that can also significantly influence IBS project 
performance. 

 
1. INTRODUCTION 
 
The application of IBS in Malaysia had started from 1963 but still, participation and 
adoption of IBS among local construction industry is still relatively low compared to other 
developed countries (Nawi, Shaharanee, Hashim, Azman, & Ibrahim, 2015). Malaysian 
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government sees IBS as a new way to revolutionize its construction industry and in 
1999, The IBS Strategic Plan was launched and the IBS Roadmap 2003-2010 was 
introduced in 2003 to support development and towards more IBS implementation 
among construction projects in Malaysia. Malaysia houses a very competitive 
construction environment as well as being very labour intensive which made the 
Malaysian Government continuously encourage application of modern method 
construction to achieve a healthy and sustainable construction industry environment 
(Nawi, Shaharanee, et al., 2015). Malaysia as well as other companies grew 
tremendously in its construction industry and continuously benefits through the returns 
contributed by the industry itself as identified through Malaysia’s Gross Domestic 
Product (GDP) (Nasir, Nawi, Rahim, Bahaudin, & Tapa, 2016). Being among the main 
contributor towards the development of the country, the construction industry in Malaysia 
need to ensure that the performance of the industry itself meets the minimum standards 
as well as client requirements. To ensure vitality of performance within the construction 
industry, construction players are encouraged to shift towards modern method of 
construction through the utilization and application of Industrialized Building System 
(IBS) (Yunus, Abdullah, Yasin, Masrom, & Hanipah, 2016). One of the main benefits 
from implementation of IBS is that process of construction that usually occurs on site can 
be transferred out from construction site into a more controlled environment and 
condition. In conventional method of construction, components of building are 
prefabricated on site and requires intense labour routine as well as involved much more 
cost including raw material, transportation and low speed of construction time (Rubio-
Romero, Suárez-Cebador, & Abad, 2014). As generally known, intense activities is the 
most natural aspects of conventional on-site work which can cause disorganized 
environment such as traffic chaos, noise and air pollution, towards local communities 
(Akmam Syed Zakaria, Gajendran, Rose, & Brewer, 2018). By removing some or most 
of the work off-site, it will greatly contribute towards harmonization of development with 
surrounding environment. This is where IBS attain its importance as a role player in a 
modern method construction within the industry. The application of off-site prefabrication 
and modularization can also significantly contribute towards productivity gains, 
decreasing labour requirements, as well as improving working condition not just among 
workers who directly involved in project processes but also its surrounding environment 
(Akmam Syed Zakaria, Gajendran, Rose, et al., 2018). However different IBS being 
defined, the root idea of IBS is still the same where IBS is a system or a technique to 
manufacture components for construction of structures in a controlled environment.The 
objective of this study is to develop an integrated industrialized building system (IBS) 
Maturity Model. 
 
 
2. LITERATURE REVIEW 
 
Industrialized Building System (IBS) 
Industrialized Building System (IBS) is the term to represent the prefabrication concept in the 
Malaysian construction industry. IBS is a construction process that uses standardized building 
components mass produced in a factory or on the site. Then the IBS is transported and 
assembled into a structure or building using suitable machinery and equipment with minimal 
workers on site with proper preparation and integration (Musa et al., 2016). A factory production 
environment usually provides higher technological efficiency, better working conditions and more 
rigorously enforced quality control (Dawood, 1999).  
IBS is acknowledged as an on-site construction process comprises of methods, products and a 
set of connected component which work together to achieve an objective in construction project 
(Nasir et al., 2016). Industrialized building systems (IBS) can also be referred to as off-site 
construction, off-site production, pre-assembled building, automated construction, off-site 
manufacturing, prefabricated building, precast building, precast construction, non-traditional 
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building, and also modern method construction (Akmam Syed Zakaria, Gajendran, Rose, et al., 
2018). It is of importance to choose the right option of whether to utilize conventional building 
method or implement modern industrialized construction method. According to Akmam et. al 
(2018), industrialization of a construction method essentially has three general key 
characteristics;  

1. A generic organization 
2. Based on production quantity 
3. Offers an individualized finished product. 

Nasir et al (2016) categorized the general IBS system in Malaysia into five which are precast 
concrete system, steel formwork, steel framing system, prefabricated timber framing system and 
block work system. IBS has been proved as a main key to boost up the productivity in 
construction industry by reducing time consumed to complete construction project, extremely high 
durability and less employed people (Nasir et al., 2016). These beneficial of IBS is very useful to 
ensure project achieve its objective in term of time and cost. 
 
Reduced Workplace Accidents 
Traditional on-site production activities for building components of a particular structure can be 
done in a low risk environment as well as time-saving through IBS application (Rubio-Romero et 
al., 2014). Application of IBS in a particular project will shift most work routine out of the site 
which will result in less activities on-site and less activities means less workplace accidents as 
suggested from a study conducted by Rubio-Romero et. al (2014). Transfer of labor activities 
from construction site will significantly reduce workplace accidents as implementation of IBS will 
greatly induce a safer working environment. As a result from the implementation of IBS in a 
particular project, the rate of workplace accident will see a great reduce rather than 
implementation of conventional method of construction. Rubio-Romero et. al (2014) in their study 
also found out that construction method with the lowest accident rate is certainly IBS and IBS can 
efficiently contribute to a reduction in the number of accidents due to the resulting shorter time 
spent working on site. This can also be explained through reduction of on-site execution time 
where it should be considered as an important trait to support effort at minimizing accident rates, 
which can be achieved efficiently by implementing IBS as construction method.  
 
Transportation and Logistics 
Transportation can significantly boost successfulness and maturity of a particular IBS project 
(Baharuddin, Bahardin, Zaidi, Lokman, & Nawi, 2016). Transportation plays a big role in 
facilitating manufacturing processes of IBS implementation. High cost of transportation can cause 
big difference in project efficiency whether in terms of cost itself as well as quality and time. IBS 
involves off-site manufacturing of components which gives transportation a star role in ensuring 
that all projected tasks and processes are achieved. Higher cost of transportation plus high cost 
of manufacturing can significantly affect performance of IBS project both in short and long-term 
period. One of the main trait of IBS taking most of on-site work out of the construction area into a 
safer and controlled environment to boost efficiency. This effort requires efficient logistics and 
transportation management. From the very beginning until completion of construction, logistics 
plays a very important role in managing and controlling material as well as information flow (Asri, 
Nawi, Saad, Osman, & Anuar, 2016). IBS facilitates great attention towards logistic management 
to harvest benefits of materials arriving just in time to prevent materials become obsolete, stolen 
or damaged which will result in significant influence towards successfulness of a particular 
construction project. Asri et. al (2016) highlighted in their study 11 criteria that can be used to 
define successful transportation and logistics implementation: 

1. Reduced share of non-value adding activities 
2. Increase output value through systematic consideration of customer requirement 
3. Variability reduction 
4. Cycle time reduction 
5. Simplification through minimized number of steps and parts 
6. Increased output flexibility 
7. Increased process transparency 
8. Focused control on the complete process 
9. Continuous improvement into the process 
10. Balanced flow improvement with conversion improvement 
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11. Benchmark 
 
Key success factors for offsite construction projects lies in good management for both on-site and 
off-site processes as well as planning and control of the overall project life-cycle (Rashidi & 
Ibrahim, 2017). The Malaysian construction industry needs to learn about effective logistics 
management to include the management and sustained improvement of the production process 
in order to eliminate waste and to ensure the right components are produced and transported at 
the right time, in the right order, and without defects (Rashidi & Ibrahim, 2017). The supply chain 
as well as logistics management is crucial in all stages of IBS project processes including initial 
works, components production at factory, transported to construction site, installation and 
finishing ensuring successful IBS project implementation. The implementation of logistics 
management with just-in-time (JIT) delivery may also be useful in reducing warehouse and 
storage cost, reducing lead time, improving productivity, and improving quality.  
 
Adequate Knowledge and Expertise 
Nawi et. al (2015) conducted a study and found out that sufficient knowledge and expertise of the 
IBS method especially among designers and contractors can greatly influence towards a 
successful implementation and delivery of an IBS project. The implementation of IBS needs an 
expertise to delegate and creating an attitude of cooperation and good relations between 
participants of the project to ensure main objective of IBS implementation is well achieved (Nasir 
et al., 2016). Nasir et al (2016) further stated that the introduction of IBS is not so widespread 
because IBS level of understanding among the participants of the project are so superficial, 
resulting in difficulty in adapting these systems in construction projects. Therefore, the probability 
of making mistakes or negligence in the performance of the system is high. Architects and 
engineers are still unaware of the fundamentals of design process to fabricate, connect and to 
install (Nawi, Shaharanee, et al., 2015). Most undergraduate engineers in Malaysia concentrate 
more on conventional construction processes and routine rather than giving focus towards IBS. 
This is also the main reason why most designers and contractors are reluctant to implement IBS 
in their project due to the lack of capability in terms of knowledge and expertise. Adequate 
knowledge and expertise can also translated from the differences of design specifications 
between IBS and non-IBS or conventional system especially in terms of the requirements for 
shop and mould drawings for the prefabrication process (Nawi, Shaharanee, et al., 2015). Nawi 
et. al (2015) their findings also suggested that most architects and engineers are still unaware of 
the basic design process to fabricate, connect and install the elements of IBS resulting in 
unsuccessful implementation of IBS towards achieving construction objectives. 
  
Reduction in Environmental Degradation 
Advanced manufacturing uses emerging technologies to critically enhance not only the economic 
competitiveness of individual manufacturers but also the sustainability of the whole industrial 
sector. New materials and technologies require new manufacturing processes and novel 
analytical models for process controls and parameter optimization regarding cost, reliability, 
quality, product flexibility, and energy consumption (Jin et al., 2017). The successful adoption of 
advanced manufacturing for sustainability can only be realized by following a systematic 
approach from concept development, product design and manufacturing to product delivery and 
service as well as in forward and reverse supply chain management (Jin et al., 2017). The 
adoption of industrialized building systems (IBS) technology, with its focus on off-site 
prefabrication and modularization, offers a significant reduction in environmental degradation, 
while simultaneously achieving significant productivity gains, decreasing labor requirements and 
improving working conditions (Akmam Syed Zakaria, Gajendran, Rose, et al., 2018). With the 
increasing need of faster delivery of project, IBS can facilitate quality level maintenance as well 
as environmental protection to serve as a competitive advantage between other contractors 
within the construction industry. In other words, for a particular IBS construction project to be 
successful, the effect towards environment is also a trait to consider successful delivery of IBS 
project implementation.  Reduced environmental degradation can be explained through minimum 
waste from production, increase ability in separating stream of waste, reused potential, no waste, 
less debris, and delivery of the exact elements (Yunus & Yang, 2014). IBS can reduce the 
construction time of a project, minimize the use of timber formwork at construction site, and help 
to keep construction sites cleaner and neater. Overall it will positively affect the productivity of 
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work, as well as reducing the solid waste onsite and decrease the transport costs out of the site 
(Jia Wen, Chin Siong, & Noor, 2015). Jia Wen et al (2015) in their study also pointed that 
successful IBS project can directly reduce large volume of materials used in components needed 
to complete construction process.  
 
Management Factor 
Management factors are the niche of the whole supply chain system in IBS where it demonstrates 
a process of controlling and how something is done or used in contrast with management process 
of IBS, where systematic installation of each beam, column, wall, or plank is carried out after the 
successful production of the component. Construction of an IBS building has different stages 
according to type of project and demographic (Akmam Syed Zakaria, Gajendran, Skitmore, & 
Brewer, 2018). Akmam et. al (2018) also highlighted in their study 5 processes of IBS which are; 
initial works, components production at factory, transported to construction site, installation and 
finishing. Management factors demonstrates a process of controlling and how something is done 
or used making it the niche of the whole supply chain system in IBS (Akmam Syed Zakaria, 
Gajendran, Skitmore, et al., 2018). Management factors can be described based on good working 
collaboration, effective communication channel, involvement of team members during design 
stage, extensive planning and scheduling, risk management, management of supply chain and 
logistic, top down commitment, strategy and business approach, industry marketing strategy, as 
well as environmentally friendly method as suggested from the findings of a study conducted by 
Akmam et. al (2018). A study conducted by Nasir et al (2016) found that top managers should 
plays an important role in ensuring that project teams are encourage to be cooperative and 
supportive, lack of attention from senior managers and project manager planning will significantly 
cause poor procurement management level which will result in project performance disrupt.  
 
Integration of process and training 
Process integration and cross-training can facilitate the flow of work within prefabrication 
networks because multi-skilled resources are not limited to perform single tasks and can operate 
over a production zone or potentially the whole network (Arashpour, Wakefield, Abbasi, 
Arashpour, & Hosseini, 2018). The most commonly used architecture is direct integration, in 
which all resources are capable of covering processes undertaken by over-utilized resources that  
transfers excess capacity from under-utilized resources in a direct path to over-utilized and 
alleviates the problem of capacity imbalance in off-site construction networks (Arashpour et al., 
2018). Process integration can also be defined as having skill chain integration where exist 
overlapping work zones as well as multi-skilled resources capable of handling operations. Under 
skill chain integration, multi-skilled resources can be deployed within upstream and downstream 
integration process over a limited manufacturing zone at early stages of production which at the 
same time resulting in multi-skilled resources are provided with production cell over the whole 
production network (Arashpour et al., 2018). Another type of process integration is when multi-
skilled resources can be utilized and able to operate across the whole production network while 
addressing both problems of capacity imbalance as well as process variability. This type of 
integration is called a full integration and requires substantial cross-training of resources within 
production network (Arashpour et al., 2018). Lack of skilled labor and relating training schemes 
that are limited are becoming obstacle to achieve successful completion of IBS project; generally, 
program or syllabus for IBS design process in higher learning institution level is still limited and so 
far there is no code uniformity in IBS project design work among the special consultants even 
though 'Modular coordination Scheme' (like MS 1064) have been introduced in Roadmap IBS 
2003-2010 and 2011-2015, unfortunately this scheme is getting less response from industry 
(Nawi, Azman, et al., 2015). Nawi et al (2015) further stated that the practice implemented by 
most manufacturers of IBS currently is their own and they differ with each other in terms of size, 
type, and method of installation which results in inconsistencies arising from making installation 
work by the contractors and the construction site more difficult. 
 
Communication 
A study conducted by Pozin et al. (2017) indicated that one of many major factors contributing 
towards successful implementation of IBS is communication. Communication stands firm as one 
of the most susceptible barrier between a particular IBS project and successful delivery. Poor 
connection through communication between stakeholders during IBS project would cause time 
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wasting because of repetition of design plan and working drawing due to delivery and receipt of 
information that is not very effective (Nasir et al., 2016). A study conducted by (Sadafi et al., 
2012) also found that communication among construction players present significant influence 
towards the successfulness of a particular IBS project. These problems will incur a higher 
expenses and extra time to cover the damage in order to complete the project A new integrated 
method of communication need to utilized to better suit the needs and requirement of IBS 
communication network. Traditional approaches implemented in IBS have been recognized by 
several studies failing to support effective work teams when team processes are fragmented from 
each other (Pozin, Nawi, Azman, & Lee, 2017). IBS construction involves large number of teams 
with different expertise and most of the time from different organizations, all of which are handled 
by different numbers of management processes, for instance in planning, manufacturing, 
transportation, positioning, and assembling the structures that involve minimal additional site work 
(Pozin et al., 2017). Therefore, interconnected of communication between people involve in 
projects should be given serious consideration (Nasir et al., 2016).  
 
Project involves numerous parties such as the owner of project, architects, engineers, as well as 
contractors, decisions and data, also a long set of processes starting from initial idea and then 
followed by feasibility study, design, construction and operation, and maintenance works (Haron 
et al., 2015). Poor communication between members across the project will cause supply chain 
breakdown, poor plans and specification, supply chain will also be fatally affected as background 
of each members within the project will different in terms of goals as well as references. In order 
to overcome this challenge, construction companies in Malaysia invested in Information and 
Communication Technologies (ICT) to handle all the information between parties within a 
construction project as it was believed that ICT can manage as well as utilize data processing in a 
much more efficient and minimum delay and errors (Haron et al., 2015). Haron et al (2015) in 
their study also highlighted the relevance of Building Information Modelling (BIM) proposed by the 
Construction Industry Board of Development (CIDB) Malaysia to be implemented for each and 
every IBS project to significantly manage and channel related data across the whole project. 
Implementation of BIM will have significant effect towards increasing productivity and smoothness 
of coordination process due to the effective flow of information across the project members 
(Haron et al., 2015). Attention to BIM was focused towards data and information in a way drawn 
to design and modelling processes control and management (Vernikos, Goodier, Broyd, Robery, 
& Gibb, 2014). Therefore, in summary BIM is an umbrella term for object-oriented modelling that 
relates to both vertical and horizontal infrastructure where the objects have extended attributes 
that can be leveraged to understand the content of a design and allowing for a consistent platform 
of communication throughout the supply chain (Nasir et al., 2016). Key success factors for offsite 
construction projects lies in good management for both on-site and off-site processes as well as 
planning and control of the overall project life-cycle (Rashidi & Ibrahim, 2017). Integration of IBS 
components and modules into the building construction processes requires various parties and 
the supply chain create good communication channel in order to implement an integrated 
approach to the design, manufacturing, and construction of buildings (Rashidi & Ibrahim, 2017). 
 
Financial Status 
Poor financial status of a company will also effect on the completion IBS construction project 
where the management does not have a good financial plan on the IBS construction project 
which will definitely cause delayed completion of IBS project (Nasir et al., 2016). For example, 
higher initial cost to implement IBS and will end up with cash flow issues, struggle to pay the 
significant costs such as those associated with raw materials. Nasir et al (2016) addressed in 
their study issues commonly faced by contractors in Malaysia is lack of initial capital when 
starting IBS project and this lack of available capital is the most often cited reason that prevents 
business growth and failure to complete a particular project. IBS construction project require high 
initial cost making it critical for contractors to plan their financial needs ahead and well before 
venturing into a project. It is also important for contractors to obtain appropriate financing to better 
suits their need to ensure they have sufficient strength to finish their project as well as staying in 
power within the industry (Nasir et al., 2016). IBS project construction requires specialized 
machinery and equipment which requires a tremendous amount of capital investment compared 
to conventional construction method that is labor-intensive method (Zakaria, Majid, & Nazri, 
2017). Therefore, making it very hard for local contractors to venture into IBS projects due to the 
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lack of financial strength especially within the private sectors. Facilities needed to fulfil IBS 
implementation requires huge amount of continual funding and only companies which are strong 
and stable monetarily could survive in the utilization of IBS within the highly competitive industry 
locally as well as globally (Zakaria et al., 2017).   
 
 
 
3. RESEARCH METHODOLOGY 
 
To achieve objective of this paper, a systematic review was performed in order to obtain detailed 
evidence for synreport. In Step 1: Identifying Keywords for Review, keywords correlating to IBS 
that can fulfil the range of search review were identified before starting the systematic review. A 
total of 6 most appropriate keywords was identified and set to fulfill the requirement of the study. 
The 6 keywords are “IBS”, “Industrialized Building System”, “pre-fabrication”, “modern method 
construction”, “off-site construction”, and “industrialized building system (IBS)”. A powerful search 
engine, ‘Scopus’ was used in Step 2: Selecting Data Source to perform search using all 6 
previously identified keywords. Search were done based on the subject area of Engineering as 
IBS is mainly an engineering method of construction innovation. By using Scopus, search method 
of ‘Title/Abstract/Keywords’ were utilized and generated a total number of 11,376 documents from 
various subject area, document type and also other related keywords. 
 
 
4. FINDINGS 
 
Development of IBS 

 
Development of IBS came up as the second most popular theme from overall total of 81 articles 
with 16 articles (19.8%). Development of IBS highlighted histories of IBS throughout the world, 
achievement within the IBS industry as well as case studies conducted within the field of IBS. The 
theme ‘Development of IBS’ discussed in-depth mostly on concepts as well as direction of IBS in 
a highly competitive construction industry market environment. This theme also consists of case 
studies of IBS implementation and history in developing countries such as China (Arif & Egbu, 
2010), case study in Kano State, Nigeria, (Zakari, Awal, Zakaria, Abdullah, & Hossain, 2017), 
offsite hub in Scotland (Hairstans & Smith, 2018), evaluation on thermal performance of 
industrialised housing construction system in Mexico (Becerra-Santacruz & Lawrence, 2016). The 
theme development of IBS also included studies on history of early documented process of 
industrialized building through precast manufacturing routine, ‘Timber in the buildings of Jean 
Prouve, an industrial  material (Berthier, 2015). Development of IBS also highlighted 
advancement of IBS integration with other related technology such as Geographical Information 
System (GIS) used to track IBS trend within the construction industry (Azman et al., 2012). 
Another related technology is called Weighted Linear Combination (WLC) which was used to 
determine either an IBS project is more suitable to permanent or mobile infrastructure (Azman, 
Ahamad, Kusumwardani, & Nawi, 2017).  
 
IBS Connection Model 
 
IBS connection model came up third most popular themes which highlights models of connection 
between prefabricated components of building. Yip et al (2015) in their study proposed a Special 
Reinforced Lightweight Aggregate Concrete (SRLWAC) as a beam component in industrialized 
building system to overcome the difficulties during the component installation due to heavy lifting 
task. SRLWAC was set-up on two columns corbel and tested under vertical static load and 
behaved elastically up to 90kN and deformed plastically until ultimate capacity of 250.1 kN in the 
experiment (Yip, Marsono, Wong, & Amran, 2015). There are five major types of IBS based on 
structural aspects which were precast reinforced concrete frame, panel and box system, steel 
framework system, and prefabricated timber frame system (Wong, Marsono, Tap, & Yip, 2015). 
Wong et al (2015) in their study further stated that existing IBS cannot be mixed or inter-use as 
they are not compatible to each other especially at its joints and they are manufactured as well as 
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sold as separate systems due to their own unique designs. IBS connection model theme 
describes majorly on connection between the mentioned five types of IBS structural aspects as 
well as statistical evaluation of IBS and also standardized design and process of IBS within a 
specific project.  

 
Barriers of IBS 
 
Barriers of IBS refers to all elements that impede successfulness of a particular IBS project and 
falls under fourth place of the synthesized themes with 8 articles from total of 81 consisting of 
9.9%. Although IBS has been introduced to the world for more than 40 years, successful 
implementation of IBS in the construction industry environment, implementation and usage of IBS 
is still slow and below target while at the same time being major portion of the players within the 
construction industry were resistance towards change as well as insufficient information regarding 
the feasibility change of IBS (Nawi, Lee, Kamar, & Hamid, 2011). Higher initial cost, lack of 
knowledge and expertise,  as well as lack of research and development practices, the most 
noticeable barriers deterring most IBS project from achieving success (Nawi et al., 2011). Another 
study found factors that can decrease success probability of successful IBS project 
implementation can be grouped into a specific context such as economic condition, government 
involvement, stakeholder involvement, sustainability features, technology development, 
communication process, decision making style, management approach, procurement, condition 
of project, experience, attitude, awareness, and bounded rationally (Akmam Syed Zakaria, 
Gajendran, Rose, et al., 2018). These are among what consist in barriers of IBS theme, even 
though all the mentioned elements can significantly affect successful IBS implementation 
negatively, all of the elements are also an indicator of what contractors needed to overcome and 
utilize in order to gain success.  
 
Integration of IBS 
 
Integration of IBS came under fifth place which refers to set of design process and routine of a 
particular system that relate and connects with each other in an efficient manner. There were 6 
articles with the theme integration of IBS that represents7.4% out of all 81 articles in the 
synreport. As an example, one of many crucial aspects of success elements is integration of all 
parties involved in the project including designers, engineers, as well as contractors are required 
to avoid problems such as ‘constructability’ and ‘manufacturability’ (Nawi, Azman, et al., 2015). A 
high level of integration among partners in a construction project is required in the industrialized 
construction process because high level coordination is necessary in maintaining manpower, 
materials, and equipment within a particular IBS project (Luo, Mao, Shen, & Li, 2015). An 
effective collaboration on the key attributes and evaluation of successful factors can help the 
project to meet the project objectives as well as increase stakeholders’ satisfactions which 
highlight the importance of integration to exist across the internal chain of project in order to 
ensure success (Yunus et al., 2016). Poor integration as well as communication will significantly 
delay project from various aspects of routine (Nasir et al., 2016) which will exponentially become 
major issue affecting performance of not just the particular project but also the whole construction 
industry itself due to lack of integration across parties from same as well as different project 
(Haron et al., 2015).  
 
Environmental 
 
The sixth most popular themes synthesized from 81 articles generated through previous step was 
environmental themes with 4 articles which represents 4.9% of total articles.  Environmental 
theme refers to IBS being a system that not just significantly increase success rate of a particular 
project in terms of the triple constraint (time, scope, and cost), but also can significantly 
contributes towards preserving nature by reducing production of waste on project site. IBS 
concept has the potential to promote sustainability development and green construction that can 
be achieved through implementation of controlled production environment, minimization of 
construction waste generation, extensive usage of energy efficient building material, a safer and 
stable working environment, as well as better investment for long term project economy (Hamid et 
al., 2012). Industry need to seize this opportunity and apply IBS as their competitive advantages 
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in promoting sustainable construction industry in the future (Hamid et al., 2012). Hamid et al 
(2012) further stated in their study several aspects of IBS that have the potential of contributing to 
different aspects of sustainability and green construction such as sustainability from controlled 
production environment, controlled emission and energy, industrialized building system and 
waste, industrialized building system and building materials, industrial building system and 
logistics, industrial building system and economic sustainability, industrial building system and 
recycling of building material, industrial building system and economic responsibility, and also 
industrial building system and safety issue. A case study was done in the European Union (EU) 
indicates construction and demolition waste is estimated one third of all waste (Kelly & Dowd, 
2017). Through implementation of IBS, components can be manufactured in tightly controlled 
factory environment which enables efficient use of building materials, reduced construction waste 
and high quality construction (Jiang, Mao, Hou, Wu, & Tan, 2018). IBS is a much more likely 
option to choose as a method of constructing when viewed environmentally compared to 
conventional method of construction which was known for its waste generation and excessive 
expenditure of resources (Sadafi, Zain, & Jamil, 2012). Environmentally, implementation of IBS is 
a system that can dramatically reduce multiple forms of waste while at the same time will cut 
down majority inefficiency within the construction industry itself (Haron et al., 2015).  
 
IBS Performance 
 
At number eleventh, IBS performance theme scored three articles with percentage of 3.7% from 
total 81 articles synthesized. IBS performance refers to the performance of particular IBS project 
in terms of stakeholder satisfaction, successfulness of IBS implementation, as well as IBS 
sustainability. There was not much study conducted to accurately measure how well a particular 
IBS project performed in terms sustainability. To ease decision making process, it is of very 
crucial importance for a project to have a set of assessments intended towards gathering and 
providing information to facilitate decision making process which will significantly reduce delay of 
projects (Kamali & Hewage, 2017). Sustainability for instance is a widely used criteria to define 
how well a project specifically IBS project performed. Several methodologies as well as systems 
had been developed and published to assess the level of sustainability in buildings where 
significant category of sustainability assessment methods includes sustainable rating system also 
known as green building rating system, sustainability rating systems, or sustainability rating tools 
(Kamali & Hewage, 2017). Other example of sustainability performance of a particular IBS 
projects were, LEED (international), BREEAM (international), Green Globes (US and Canada), as 
well as CASBEE (Japan). These sustainability rating systems deal with sustainability 
performance of buildings by providing a set of performance criteria and scoring each building 
project based on those criteria and at the same time provide examination for level of expected 
performance of a “whole building” and allow comparison of different buildings (Kamali & Hewage, 
2017). 
 
IBS Knowledge Management 
 
IBS knowledge management, a theme with three articles generated 3.7% out of total 81 articles 
came number eighth on the list. Knowledge management refers to the level of IBS knowledge 
each and every personnel involved with the project possesses, IBS knowledge management is 
also a theme that discuss mostly on how knowledge management became among the most 
influential barrier that deter contractors, engineers, as well as designers from changing into IBS. 
Even though government spent a lot of effort towards encouraging and promoting the 
implementation of IBS, IBS implementation still falls under unsatisfactory level due to various 
determinants that had influenced successful implementation of IBS particularly in Malaysia, one 
of the determinants is lack of knowledge and experience demonstrated by consultants and 
contractors in utilizing IBS (Hanafi, Abas, Ibrahim, & Abdullah, 2016). Among some most 
significantly influential factors affecting implementation in Malaysia revealed by several studies 
were negative perception, readiness issue, poor planning, cost and equipment, regulations, as 
well as poor knowledge and awareness issue (Tamrin, Nawi, & Nifa, 2016). Tamrin et al (2016) 
also highlighted in their study that process flow of project can be greatly affected especially in 
design process if there exists lack of IBS knowledge. Mostly when architect give traditional 
drawing, the drawing must be redesign and converted into IBS drawing as redesign and 
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conversion process requires additional cost and time to achieve, which also supports the 
importance of IBS knowledge management that can prevent unnecessary repetition process 
during activity in project (Tamrin et al., 2016). The introduction of IBS is not so widespread 
because IBS level of understanding among the participants of the project are so superficial, 
resulting in difficulty in adapting these systems in construction projects (Nasir et al., 2016). 
Therefore, the probability of making mistakes or negligence in the performance of the system is 
high. Architects and engineers are still unaware of the fundamentals of design process to 
fabricate, connect and to install (Nawi, Shaharanee, et al., 2015). 
 
Benefits of IBS 
 
The theme benefit of IBS was the ninth theme with three articles forming 3.7% out of total 81 
articles in this review. Benefits of IBS is a straightforward theme which articles discussed mainly 
about the benefits from implementation of IBS towards large spectrum of benefactors. 
Implementation of IBS can greatly reduce dependencies of foreign labors in this country where 
involvement of human interface were cut down exponentially, productivity and quality also 
became one of the most influential trait for why contractors should choose IBS over traditional 
method of construction where manufacturing of building components were done within a 
controlled environment (Azman et al., 2012). Azman et al (2012) further highlighted the benefits 
from implementation of IBS in the construction industry as being environmentally friendly where 
waste generation will be significantly cut down due to the manufacturing of components will be 
done off-site and according to specific design will optimize usage of resources. The ranking of 
IBS from the most beneficial to the least beneficial characteristics (Azman et al., 2012) are as 
shown: 

 
1. Minimal wastage 
2. Cleaner environment 
3. Less site materials 
4. Reduction of site labor 
5. Controlled quality 
6. Faster project completion 
7. Neater and safer construction sites 
8. Lower total construction costs 

 
Safety and Health 
 
Safety and health is the tenth and the last theme with only 2 articles generating 2.4% total out of 
81 articles overall. Safety and health is also a straightforward theme which discussed about the 
safety of workers within the construction industry through implementation of IBS. Industrialization 
of building activities will lead to a reduction of accident rates in the construction sector, 
particularly as a result of switching activities from construction sites to factories (Rubio-Romero et 
al., 2014). The idea is to increase the number of prefabricated elements such as façade panels, 
floor to ceiling walls, etcetera to reduce accident rate in the construction industry as a result of 
switching from traditional high risk task performed in building construction to lower risk task in 
factories (Rubio-Romero et al., 2014). Industrialization represents an increase in rationalization, 
the intensification of repetitive operations and greater specialization of workers which 
accompanied by transfer of traditional craftsmanship carried out on construction site to factories 
(Rubio-Romero et al., 2014). The core of safety and health through implementation of IBS as 
discussed by Rubio-Romere et al (2014) is that exposure time to on-site work presents significant 
influence towards explaining accident rates in construction site. IBS significantly reduce workers’ 
exposure to direct on-site tasks by transferring all task into a safer, stable, and controlled 
environment. Less time workers spend on a particular task, the lesser risk of accident events.  
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5. CONCLUSION 
 
The objective of this paper is to synthesize factors of IBS that can influence performance of IBS 
project. This study has conducted systematic review and generated a total of 110 articles from 45 
journals after careful consideration and filtering process to ensure quality of study. A total of 29 
articles were not shortlisted for discussion as the article were not openly available and cost a lot 
of money to retrieve. Therefore, only a total of 81 articles were shortlisted for report. From the 
systematic review, a total of 8 factors were synthesized for being influential towards the 
performance of a particular IBS project and IBS maturity. 10 main were synthesized from a total 
of 81 articles which were ‘Factors Influencing Successful IBS Implementation’ (24 articles, 
29.6%), ‘Development of IBS’ (16 articles,19.8%), IBS Connection Model (12 articles, 14.8%), 
‘Barriers of IBS’ (8 articles, 9.9%), ‘Integration of IBS’ (6 articles, 7.4%), ‘Environmental’ (4 
articles, 4.9%), ‘IBS Performance’ (3 articles, 3,7%), ‘IBS Knowledge Management’ (3 articles, 
3.7%), ‘Benefits of IBS’ (3 articles, 3.7%), and ‘Safety and Health’ (2 articles, 2.4%). The result 
from this report were then filtered and synthesized further to detect factors that can significantly 
influence IBS project success.  
 
Out of 81 articles, only 69 articles mentioned the definition and characteristics of IBS which 
represents a total of 85.2%. There were eight factors identified from qualitative method of 
systematic review. The total percentage for each factor was calculated from the total of overall 81 
articles as there exists certain articles that mentioned more than one factor in one study. 
Reduction in environmental degradation come out the highest with total of 24 articles from overall 
81 articles with percentage of 29.7%. Integration of process and training came out second with 
25.9% representing a total of 21 articles out of 81. Management factor represents 23.5% from 
overall total of 81 articles with 19 articles. Adequate knowledge and expertise, and 
communication both come out with 14 articles from total 81 articles and each represents 17.3% 
from total 100%. Reduced workplace accidents generated 13 articles with 16% out of 81 total 
articles. Transportation and logistics generated from 11 articles out of 81 articles with 13.6% 
percentage. Factor with the lowest mentioned articles is financial status with only 8 articles from 
81 at 9.9%.  
 
Based on the findings from the systematic review, it can be concluded that in order for a particular 
IBS project to be mature and successful, it requires substantial effort towards a number of factors 
as well as barriers. Barriers are another source of factors that can be changed, use, and 
implement as a critical success factors that can influence the level of success among IBS project 
implementation. 
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Abstract: The construction industry has been afflicted by various contractual issues. Alternative dispute resolution (ADR) methods such as
arbitration, mediation, expert review, and adjudication techniques have been used to resolve construction disputes effectively. However,
among these types of ADR methods, mediation is less applied in the Malaysian construction industry. To better understand and intervene
in the use of mediation, this study tested a model conceptualized based on the theory of planned behavior (TPB) and technology acceptance
model (TAM) in explaining the decision to use mediation. Both models posit that behavioral intention is the culmination of decision-making.
The conceptualized model was empirically tested with partial least-squares (PLS) modeling, drawing from 65 mediation decision makers
specializing in building and civil engineering works. Both measurement and structural models were assessed by SmartPLS version 3.0. The
results suggest that intention (INT) toward the use of mediation technique is directly predicted by both attitude (ATT) and perceived behav-
ioral control (PBC). The decision-making process is less desired by the influences of subjective norm (SN) and perceived usefulness (PU).
The study concluded several strategies to intervene in the use of mediation through the effects of each critical factor at the end of the paper.
DOI: 10.1061/(ASCE)LA.1943-4170.0000361. © 2019 American Society of Civil Engineers.

Author keywords: Construction disputes; Mediation; Theory of planned behavior; Technology acceptance model.

Introduction

Disputes are inevitable in the construction sector and need to be
resolved quickly before they affect the project reputation (Hussin
and Ismail 2015). Among all the resolution techniques, mediation
is considered to be effective in improving the relationship between
conflicting parties and the quality of settlement. Mediation is a vol-
untary process facilitated by a neutral third party to discuss with
disputants and help reach consensus (Cheng 2015). Mediation is
popular in developed countries as an alternative dispute resolution
(ADR) method. Although most companies appreciate the benefits
of mediation, its implementation is still discouraging (Hussin and
Ismail 2015).

Due to the merits of mediation, numerous studies have been
conducted on this technique. Previous studies on mediation
emphasized the overall implications of mediation in resolving dis-
putes (Radulescu 2012), factors influencing the use of mediation
(Hussin and Ismail 2015), users’ attitude toward mediation
(Diekmann and Girard 1995), the level of mediation use in differ-
ent dispute scenarios (Gună 2014), the neutrality of mediators in
the dispute resolution process (Jacobs 2002), and mediation skills
needed for academic delivery (Cheng 2015). Although previous

studies focused on the use of mediation in resolving disputes, they
failed to highlight any interventions to increase the use of
mediation.

To address this need, this study aims to test a conceptualized
model to predict and explain the use of mediation behavior. Draw-
ing on the frameworks of the theory of planned behavior (TPB) and
the technology acceptance model (TAM), the decision to use
mediation is conceptualized as intention. The relationship between
the determinants of intention (INT), such as attitude (ATT), subjec-
tive norm (SN), perceived behavioral control (PBC), perceived use-
fulness (PU), and perceived ease of use (PE), are further discussed
in this paper.

Literature Review

Mediation is a dispute resolution technique (Radulescu 2012) and
is often recognized as an alternative resolution option instead of
juridical session (Jacobs 2002). In reality, it is a resolution tech-
nique that is superior to the other options and will ensure a positive
attitude in its implementation (Lee et al. 2017). Nevertheless,
mediation is considered easier and more economical in resolving
disputes compared to other resolution techniques. To increase
the use of mediation, this study postulates the factors influencing
an individual’s intention through both TAM and TPB.

TAM is an extended framework based on the theory of reasoned
action (TRA) (Ajzen and Fishbein 1977) and TPB (Ajzen 1989).
The TAM framework hypothesizes that actual behavior of an indi-
vidual is predicted by INT. TAM recommends two predictors of
attitude, such as perceived usefulness and perceived ease of use.
Behavioral intention is determined by the combination of PU
and ATT. ATT is determined by the function of both PE and
PU. Finally, PU is influenced by PE. According to Lee et al.
(2017), TAM has been commonly applied in the construction in-
dustry to understand an individual’s acceptance of the latest inno-
vation. It has been used to evaluate the behavioral intention of using
e-learning among university students (Park 2009), the factors
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influencing the acceptance of web-based training among construc-
tion professionals (Park et al. 2012), the adoption of software mea-
sures in quality management (Wallace and Sheetz 2014), learning
management systems (Alharbi and Drew 2014), the utilization of
technology in construction projects (Sepasgozaar et al. 2017), a
user’s intention toward the use of alternative dispute resolution
in the construction dispute (Lee et al. 2017), and the implementa-
tion of big data analytics (Verma et al. 2018).

Behavioral INT is defined as the probability for a person in per-
forming a behavior (Surendran 2012). TAM postulates that INT
leads to action that corresponds to the decision of a person (Lee
et al. 2017). According to Zhang et al. (2017), intention is the major
predictor of human behavior and can be influenced by the function
of both PU and ATT in TAM (Davis 1989) or PBC and SN in TPB
(Ajzen 1991). Intention may be determined by external predictors
according to the type of situation (Wu and Wang 2005).

ATT is influenced by PU and PE in TAM. TAM postulates that a
person’s intention toward using a system is determined by a per-
son’s attitude toward the application of the system (Verma et al.
2018). In TPB, attitude plays the same role as in TAM in predicting
intention. Attitude overall refers to favorable or unfavorable feel-
ings toward a particular behavior (Ajzen and Fishbein 2000). In
using mediation, the decision maker generates attitude toward a
behavior through the structure of beliefs that can be mathematically
represented as

Pn
i¼1 Biai, where Bi refers to sum of beliefs of con-

sequences of using mediation to resolve disputes, and such beliefs
can exist in the form of “using mediation to resolve disputes would
preserve relationships”, while ai refers to evaluation of consequen-
ces in using mediation, for example, using mediation to preserve
relationships is beneficial or bad (Taylor and Todd 1995).

Based on these, the following hypotheses are postulated:
Hypothesis 1 (H1): ATT toward the use of mediation positively

influences behavioral intention (BI) to use mediation.
PU is defined as the dimension of a person’s beliefs toward the

latest technology that will improve their work performance (Davis
1989). When users accept the system and believe that the system is
beneficial to their future job performance, their willingness to apply
the system will be higher, and this will increase the chances of them
using it again (Verma et al. 2018; Wallace and Sheetz 2014). Thus,
the following hypotheses are given:

Hypothesis 2 (H2): PU of mediation positively influences ATT
toward the use of mediation.

Hypothesis 5 (H5): PU of mediation positively influences BI to
use mediation.

PE is defined as the degree of users’ understanding in the use of
a system or technology without putting in much effort (Davis et al.
1989; Verma et al. 2018). Basically, users will opt for the most con-
venient method and the fewest resources required on the applica-
tion (Verma et al. 2018). Previous studies of Ha and Stoel (2009)
and Verma et al. (2018) showed that PE has a positive influence
toward PU and user’s BI.

Hypothesis 3 (H3): PE of mediation positively influences ATT
toward the use of mediation.

Hypothesis 4 (H4): PE of mediation positively influences PU of
mediation.

TPB was first introduced by Ajzen (1991) as the most adaptive
theoretical framework in analyzing actual behaviors. According to
TPB, intention is the joint function of three determinants, attitude,
perceived behavioral control, and subjective norm. TPB firmly
hypothesized that integration between the determinants will define
an individual’s decision to perform the actual behavior. TPB has
been successfully implemented to explain citizens’ environmental
complaint behavior (Zhang et al. 2017), contractor’s waste manage-
ment behavior in construction (Wu et al. 2017), waste minimization

in construction (Li et al. 2015), selection and use of ADR in con-
struction projects (Lee et al. 2016), behavioral intentions to use trial
products (O’Connor and White 2010), and construction industry
attitudes toward disputes and resolution techniques (Diekmann
and Girard 1995).

SN is the second predictor in TPB after attitude. It is a social
factor that refers to the positive or negative perceived social
pressure to perform or not to perform the behavior (Ajzen 1991).
According to Jimenez and Iyer (2016) and Kim et al. (2013), a
friend’s experience, a colleague’s opinion, or justification from
the user’s family member can be influencers affecting the user’s
decision. The subjective norm can be mathematically written asPn

i¼1 NiMi, where Ni represents the perceived importance of
people (referents) who are important to the decision maker, for
example, peers, project team members, and internal or external
stakeholders who would support or influence the decision maker
in using mediation; while Mi refers to the motivation to adhere to
the expectations of these important referents in using mediation.
The product of

P
n
i¼1 NiMi implies the opinions perceived by the

decision maker and such normative beliefs influence decision-
making (Chen and Tung 2014). Therefore,

Hypothesis 6 (H6): SN toward the use of mediation positively
influences BI to use mediation.

PBC refers to the perceived ease or difficulty in performing the
behavior (Ajzen 1991). External control may be more critical in
measuring an individual’s intention compared to internal control
(Ru et al. 2018). PBC draws on past behavior, previous experience,
secondary information, and the availability of resources and oppor-
tunities. The availability or absence of resources will influence the
perceptions of control over a particular behavior. PBC can be illus-
trated with the equation

P
n
i¼1 CiPi, where Ci are the control be-

liefs, for example, a particular decision maker thinks that they have
adequate experience and knowledge in the mediation process, and
this experience and knowledge in the mediation process is very im-
portant in resolving disputes with mediation. Eventually, favorable
control beliefs lead to higher intentions to perform a particular
behaviour. Hansen et al. (2018) used both the theory of planned
behavior and the technology acceptance model in predicting the
user’s intention toward the use of social media in performing trans-
action. Thus,

Hypothesis 7 (H7): PBC toward the use of mediation positively
influences BI to use mediation.

Based on the discussion, this study theorized that PA and PE
would influence the use of mediation positively in the TAM frame-
work. SN, PBC, PU, and ATT would influence BI. The hybrid of
both TPB and TAM frameworks is further shown in Fig. 1.

Perceived usefulness of 
mediation 

Perceived ease of use of 
mediation 

Attitude towards the 
use of mediation 

Subjective norm towards 
the use of mediation

Perceived behavioural 
control over the use of 
mediation 

Behavioural 
intention to use 
mediation H1

H2

H3

H4

H5

H6

H7

Fig. 1. Proposed model for understanding the use of mediation in
project disputes.
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Research Objectives

This study aims to test the conceptual models explaining the inten-
tion to use mediation in project disputes. The seven hypotheses
stated in preceding were tested.

Methodology

Data Collection

A structured survey questionnaire that consisted of four major sec-
tions was designed and used for data collection. The first section
requests personal details such as (1) gender, (2) grade, (3) position
in the organization, (4) authority to make decisions on the use of
mediation in project disputes, (5) working experience in the con-
struction industry, and (6) experience in using mediation (Lee et al.
2017). For the second section, respondents proceed to the project
details with five questions: (1) type of project, (2) project location
(project in Malaysia), (3) type of project dispute, (4) contract sum
(in Malaysia ringgits), and (5) which dispute resolution technique is
preferable by the respondents. In the following section, the re-
spondents choose the desired answer based on Likert scale with
seven measurements (1 = strongly agree, 2 = moderately agree,
3 = somewhat disagree, 4 = neutral, 5 = somewhat agree, 6 = mod-
erately agree, and 7 = strongly agree). The indicators used to mea-
sure the validity of those hypotheses were based on previous
studies and are given in Table 1. The last section presents the strat-
egies proposed to increase the use of mediation. Respondents are
allowed to comment on other strategies that increase the use of each
construct for the further verification process. The strategies pro-
posed are provided in Table 2.

Survey Procedure

The designed structured questionnaire was first piloted by three
experts. Further refinements were done where a trial run of the
questionnaire was conducted by 15 Grade G7 contractors. The
purpose of the pilot test was to ensure respondents understand
the questionnaire provided. The measurement scales and content
validity of the questionnaire were then refined and standardized

(Park 2009). At last, the finalized standard questionnaire was sent
to 650 Grade G7 construction companies registered under Con-
struction Industry Development Board (CIDB) in Kuala Lumpur,
Malaysia.

Results

The results are discussed and presented as follows. First, the per-
sonal details of the respondents (Table 3) are discussed, followed
by project details (Table 4), then assessment of the conceptual
model, and finally the summation of the proposed strategies in in-
creasing the application of mediation.

The assessment of the proposed model was accomplished by
using partial least-squares structural equation modeling (PLS-
SEM). The minimum sample size for PLS path model assessment
should be equal to or larger than 10 times the largest number of
structural path pointing at a particular construct in the model
(Hair et al. 2014). PLS-SEM generally has more flexible assump-
tions on data contribution and requirements of the sample size. The
minimum sample size of this research follow the guidelines sug-
gested by Marcoulides and Saunders (2006), which depend on
the maximum number of arrows pointing at latent variables as
specified in the structural equation model.

Table 3 gives the backgrounds of the 65 respondents. Most of
the respondents hold prominent positions. The top three positions
are project manager (13.85%, n ¼ 9), then director and administra-
tive manager (10.77%, n ¼ 7), followed by quantity surveyor
(9.23%, n ¼ 6). A majority of the respondents have high decision-
making authority in their respective projects because most of them
agree that they are authorized to make decisions with respect to
mediation use in their respective projects. Because the population
required is Grade 7 contractors, those contractors who are down-
graded will be excluded and 75.38% (n ¼ 49) of the respondents
reported having experience in the use of mediation. Because 65
respondents were acquired in this study, both the PLS algorithm
(path weighting scheme) with a maximum of 300 iterations and
a bootstrapping procedure of 65 cases and 5,000 samples were
taken to evaluate the level of R2 (predictive accuracy of the model),
assessments of structural model path coefficients and hypothesis

Table 1. Questionnaire section C: Indicator

Indicator construct Item code Measurement item

Behavioral intention INT_1 I intend to resolve disputes using mediation frequently
INT_2 I plan to use mediation in resolving disputes
INT_3 I am willing to use mediation in resolving disputes

Perceived usefulness PU_1 Mediation would resolve disputes more quickly
PU_2 Mediation would resolve disputes easily
PU_3 Mediation would enhance the effectiveness of resolving the dispute

Perceived ease of use PE_1 Instruction provided for mediation would be easy to use
PE_2 It would be easy to learn how to use mediation
PE_3 It would be easy to comply with the process of mediation

Attitude ATT_1 Resolving disputes using mediation is a good idea
ATT_2 Resolving disputes using mediation is a wise idea
ATT_3 I have positive feelings in using mediation in resolving disputes

Subjective norm SN_1 Most people like me to use mediation technique in resolving disputes
SN_2 My project manager expects me to use mediation in resolving disputes
SN_3 My colleagues expect me to use mediation in resolving disputes

Perceived behavioral control PBC_1 I am confident that I can use mediation in resolving disputes
PBC_2 I think I am able to use mediation in resolving disputes
PBC_3 I have adequate support to use mediation in resolving disputes
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testing, effect sizes (f2), and predictive relevance Q2 and the q2

effect sizes.
Table 4 provides the overall project details faced by the respond-

ents. The types of project include residential (41.54%, n ¼ 27),
commercial (9.23%, n ¼ 6), cultural (1.54%, n ¼ 1), healthcare
(3.08%, n ¼ 2), civil and infrastructure (30.77%, n ¼ 20), and in-
dustrial (13.85%, n ¼ 9). Most of the projects were located in Selan-
gor (56.92%, n ¼ 37), followed by Kuala Lumpur (20%, n ¼ 13),
Perak (4.62%, n ¼ 3), Melaka, Negeri Sembilan, Penang, Johor,
and Pahang (3.08%, n ¼ 2), and Kedah and Perlis (1.54%, n ¼ 1).

From the type of dispute issues, most of the respondents had
nonpayment or delayed payment progress issues (30.77%,
n ¼ 20), followed by variation requirement (27.69%, n ¼ 18), er-
rors in drawings, specifications, and quantities (10.77%, n ¼ 7),
awards and recognition (9.23%, n ¼ 6), ambiguous contracts or
contract documents (7.69%, n ¼ 5), performance issues (6.15%,
n ¼ 4), and information suspension, personal injuries, property
damage, justification on extension of time, and none (1.54%,
n ¼ 1). A majority of the projects (23.08%, n ¼ 15) had a contract
sum of between RM 10 million and RM 50 million. Twelve
projects (18.46%) were reported to have a value between RM
50 million and RM 100 million. Eleven projects (16.92%) had a
value between RM 100 million and RM 150 million, and another
five projects (7.69%) had values more than RM 250 million. A
majority of the respondents (49.23%, n ¼ 32) chose negotiation
as the intended dispute resolution technique, followed by mediation
(40%, n ¼ 26), arbitration (6.15%, n ¼ 4), litigation (3.08%,

n ¼ 2), and The Construction Industry Payment and Adjudication
Act (CIPAA) (1.54%, n ¼ 1).

Table 5 shows the strategies to increase the use of mediation in
resolving disputes. Most of the respondents preferred a strategy of
process easiness toward mediation in increasing the user’s behavioral
intention toward mediation (40.00%, n ¼ 26), followed by increas-
ing level of convenience of mediation (32.00%, n ¼ 21) and ease of
use of mediation (26.20%, n ¼ 17). To increase the perceived use-
fulness, increasing a user’s confidence in mediation (27.7%, n ¼ 18),
visualize the outcomes of mediation (21.5%, n ¼ 14), and improve
the emotional security of the disputant (16.9%, n ¼ 11) are the top
three strategies. Three major strategies to increase the user’s per-
ceived ease of use of mediation includes increasing the validity of
the information about mediation (29.2%, n ¼ 19), increase the level
of trust in the mediator (23.1%, n ¼ 15), shorter duration of media-
tion and clear instructions provided in mediation (16.9%, n ¼ 11).

Strategies to increase users’ attitude toward mediation include
full support and responses from top management (30.8%, n ¼ 20),
addressing knowledge gaps in mediation (24.6%, n ¼ 16), and ed-
ucation and training program related to mediation (21.5%, n ¼ 14).
The subjective norm of mediation can be intervened through strat-
egies such as provide sufficient information for mediation (41.5%,
n ¼ 27), increase the public communication of mediation (18.5%,
n ¼ 12), and provide competent and consistent information about
mediation (23.1%, n ¼ 15). Perceived behavioral control of
mediation can be increased through conducting training (58.5%,
n ¼ 38), frequently communicating with experienced personnel

Table 2. Questionnaire Section D: Possible strategies

Indicator construct
Strategy
code Strategy proposed Source for strategy proposed

Behavioral intention SINT_1 Improve the attitude toward mediation Adapted and modified based on
Ozturk et al. (2016)SINT_2 Ease the process of mediation

SINT_3 Allow flexibility of mediation
SINT_4 Ease the procedures of initiating mediation.
SINT_5 Restructure industrial hierarchy

Perceived usefulness SPU_1 Improve visualized outcomes of using mediation Adapted from Cheng and Mitomo
(2017), Piatkowski et al. (2017),
Verma et al. (2018), Vicente et al.
(2017), Sharifzadeh et al. (2017),
Kim et al. (2013), and Alsabawy
et al. (2016)

SPU_2 Improve emotional security of disputants
SPU_3 Increase users’ confidence in mediation
SPU_4 Reasonable cost in mediation
SPU_5 Competencies of mediator
SPU_6 Increase awareness of employees of mediation
SPU_7 Provide standard operating procedure (SOP) of mediation
SPU_8 Enhance the quality of delivery of the mediator

Perceived ease of use SPE_1 Increase level of trust toward mediator Adapted from Hansen et al. (2018),
Hamid et al. (2016), Alsabawy et al.
(2016), Abdullah et al. (2016), and
Vicente et al. (2017)

SPE_2 Increase validity of information about mediation
SPE_3 Shorter duration of mediation process
SPE_4 Clear instruction by the mediator
SPE_5 Previous experience in using mediation
SPE_6 Increase interest in the use of mediation

Attitude SATT_1 Addressing knowledge gaps in mediation Adapted from Ho et al. (2017),
Jenerette et al. (2016), Seewooruttun
and Scior (2014), Vicente et al.
(2017), Singh et al. (2016), and
Ülger et al. (2018)

SATT_2 Full support from top management
SATT_3 Education in mediation
SATT_4 Education and training program related to mediation
SATT_5 Positive group interaction within employee group toward mediation

Subjective norm SSN_1 Provide sufficient information related to mediation Adapted from Kim et al. (2013),
Robinson (2015), and Dohnke et al.
(2011)

SSN_2 Increase public awareness of mediation
SSN_3 Implement social-norm-based program in mediation
SSN_4 Increase expectation from others of mediation
SSN_5 Provide consistent information pertaining to mediation

Perceived behavioral control SPBC_1 Organize web-based education program in mediation Adapted from Qamar et al. (2017)
and Ülger et al. (2018)SPBC_2 Conduct training to increase the use of mediation

SPBC_3 Frequently communicate with experienced personnel
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(23.1%, n ¼ 15), and organizing a web-based education program
(18.5%, n ¼ 12).

Normality Test

The data collected were first tested for normality; the Kolmogorov-
Smirnov test and Shapiro-Wilk test were used to ensure the result
obtained was normally distributed by examining p-values greater
than 0.05 (Hair et al. 2014). The p-values of all the items in the
study were less than 0.05, which is not normal. The value of all
results for skewness and kurtosis were in an acceptable range, be-
tween −1 and þ1.

Harman’s Single-Factor Test

If the total variance for a single factor is more than 50%, it suggests
that the common method bias is pertinent in the study. The result
shows that one factor extracted accounts for 48.283% of the vari-
ance in the data sample. Therefore, common method bias was not a
problem in the data set

Measurement Model

The measurement model was first examined to assess the reliability
and validity of the construct (Hair et al. 2014). All the constructs
were assessed reflectively in the conceptual model. For reflective
measurement models, both composite reliability (CR) and indicator
loadings should be higher than 0.7, whereas indicator loadings

Table 3. Demographic results

Demographic attribute Frequency Percentage

Position in organization
President — —
Executive director 2 3.1
Chief executive director — —
Director 7 10.8
Project manager 9 13.8
Contract manager 5 7.7
General manager 2 3.1
Site engineer 3 4.6
Site manager 2 3.1
Project engineer 1 1.5
Executive manager 2 3.1
Administrative manager 7 10.8
Senior executive 5 7.7
Manager 2 3.1
Junior staff 1 1.5
Executive administrator 1 1.5
Engineer 4 6.2
Quantity surveyor 6 9.2
Contract executive 1 1.5
Junior executive 1 1.5
Design engineer 1 1.5
Safety supervisor 1 1.5
Chief executive officer 2 3.1

Authorized to make decisions for mediation use in projects
1: Strongly disagree 4 6.2
2: Moderately disagree 1 1.5
3: Somewhat disagree 4 6.2
4: Neutral 11 16.9
5: Somewhat agree 15 23.1
6: Moderately agree 16 24.6
7: Strongly agree 14 21.5

Working experience in the construction industry
1–5 years 23 35.4
6–10 years 13 20.0
11–15 years 7 10.8
16–20 years 6 9.2
21–25 years 5 7.7
26–30 years 6 9.2
31–35 years 4 6.2
More than 35 years 1 1.5

Experience in using mediation (in years)
Half year 1 1.5
1 14 21.5
2 8 12.3
3 11 16.9
4 5 7.7
5 7 10.8
18 1 1.5
20 1 1.5
30 1 1.5
No 16 24.6

Table 4. Project details

Project detail Frequency Percentage

Type of project
Residential 27 41.5
Commercial 6 9.2
Cultural 1 1.5
Sporting 0 0.0
Healthcare 2 3.1
Civil and infrastructure 20 30.8
Industrial 9 13.8

Project location (Malaysia)
Johor 2 3.1
Kedah 1 1.5
Kelantan — —
Kuala Lumpur 13 20.0
Melaka 2 3.1
Negeri Sembilan 2 3.1
Pahang 2 3.1
Penang 2 3.1
Perak 3 4.6
Perlis 1 1.5
Sabah — —
Sarawak — —
Selangor 37 56.9
Terengganu — —

Type of project dispute
Ambiguous contracts or contract documents 5 7.7
Variation requirement 18 27.7
Errors in drawings, specifications, and quantities 7 10.8
Nonpayment or delayed payment progress 20 30.8
Performance issues 4 6.2
Information suspension 1 1.5
Awards and recognition 6 9.2
Personal injuries 1 1.5
Property damages 1 1.5
Justification on extension of time 1 1.5
None 1 1.5

Contract sum
Contract sum < 10 million 3 4.6
10 million ≤ contract sum < 50 million 15 23.1
50 million ≤ contract sum < 100 million 12 18.5
100 million ≤ contract sum < 150 million 11 16.9
150 million ≤ contract sum < 200 million 10 15.4
200 million ≤ contract sum < 250 million 9 13.8
250 million ≤ contract sum 5 7.7

Choice of dispute resolution
Arbitration 4 6.2
Litigation 2 3.1
Mediation 26 40.0
Negotiation 32 49.2
Adjudication Act (CIPAA) 1 1.5
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should exceed cross loadings. To achieve convergent validity, the
average variance extracted (AVE) of the latent construct should be
higher than 0.5. For discriminant validity, the square root of AVE of
each construct should be higher than the constructs’ correlation
with other constructs according to the Fornell-Larcker criterion
(Hair et al. 2014). Table 6 gives the results of outer loadings,
composite reliability, and AVE.

Based on the guidelines in Hair et al. (2014), all CR values for
all constructs exceed 0.7 and confirm a satisfying result of reliabil-
ity. All of the AVE values were above 0.5 as provided in the Table 6,
which reflects a reasonable degree convergent validity.

To examine the discriminant validity of the constructs, the cross
loadings were listed. The overall result shows that there were no
higher indicator loadings than the opposing constructs. The results
ensured satisfactory discriminant validity. Besides Fornell-Larcker,
heterotrait-monotrait ratio of correlations (HTMT) (Table 7) is one
of the measurements for discriminant validity with an acceptable
range of less than 1 (Henseler et al. 2015).

Collinearity Test

According to Hair et al. (2014), a collinearity test should be first
addressed in the structural model. Collinearity assessments were
conducted by examining the tolerance value to be more than

0.20 and variance inflation factor (VIF) values with the range of
less than 0–5.0 (Table 8). The results show that the values were
within the acceptable range and there was no collinearity problem
in the data sets.

Structural Model Assessment

To test for hypotheses, path coefficients and t-statistics were exam-
ined by using the bootstrapping method. Bootstrapping and blind-
folding routines analyzed the effect sizes (f2), predictive accuracy
(R2), and predictive relevance (Q2 and q2 values).

Table 9 provides that the overall model is structurally good
with firm values (R2 intention = 0.505, Q2 intention ¼ 0.3141).
The model explains 50.5% of variance in the intention to
use mediation. The R2 of values of ATT were moderate
(R2 attitude = 0.429, Q2 intention ¼ 0.3007), while R2 of per-
ceived usefulness was substantial (R2 perceived usefulness =
0.462, Q2 intention ¼ 0.2665). The values imply a predictive
model because they exceed 0 (Hair et al. 2014). The structural
model results confirm that ATT has the strongest effect on INT
(0.402), followed by PBC (0.247), PU (0.160), and SN (0.014).
The four exogenous constructs together explained 50.5% of the
variance of the endogenous construct INT (R2 ¼ 0.505), as indi-
cated by the value in the construct circle. PU and PE also jointly

Table 5. Questionnaire Section D: Strategies proposed

Strategy proposed Frequency Percentage

Increase the user’s behavioral intention
Improve the attitude toward mediation 21 32.0
Ease the process of mediation 26 40.0
Allow flexibility of mediation 17 26.2
Ease the procedures of initiating mediation — 0.0
Restructure industrial hierarchy 1 1.5

Increase the usefulness perceived by the user
Improve visualized outcomes of using mediation 14 21.5
Improve emotional security of disputants 11 16.9
Increase user’s confidence in mediation 18 27.7
Reasonable cost in mediation 6 9.2
Competencies of mediator 5 7.7
Increase awareness of employees toward mediation — 0.0
Provide standard operating procedure (SOP) of mediation 6 9.2
Enhance the quality of delivery of the mediator 5 7.7

Increase the user’s perceived ease of use
Increase level of trust in mediator 15 23.1
Increase validity of information in mediation 19 29.2
Shorter duration of mediation process 11 16.9
Clear instruction by the mediator 11 16.9
Previous experience in using mediation 8 12.3
Increase interest in the use of mediation 1 1.5

Increase users’ attitude
Addressing knowledge gaps in mediation 16 24.6
Full support from top management 20 30.8
Education in mediation 6 9.2
Education and training program related to mediation 14 21.5
Positive group interaction within employee group toward mediation 9 13.8

Increase subjective norm
Provide sufficient information related to mediation 27 41.5
Increase public awareness of mediation 12 18.5
Implement social-norm-based program in mediation 5 7.7
Increase expectation from others of mediation 6 9.2
Provide consistent information pertaining to mediation 15 23.1

Increase perceived behavioral control
Organize web-based education program in mediation 12 18.5
Conduct training that will increase the use of mediation 38 58.5
Frequently communicate with experienced personnel 15 23.1
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explained 42.9% of the variance of ATT, whereas PE explained
68% of the variance of PU.

The t-statistics in Table 8 indicate that three of the seven struc-
tural paths are statistically significant at p < 0.01, one structural
path is statistically significant at p < 0.05, and one structural path
is statistically significant at p < 0.10. The nonsignificant paths are
PU-INT (t-value ¼ 0.849) and SN-INT (t-value ¼ 0.098). The hy-
pothesis test shows that when disputes arise, ATT and PBC relate
significantly to INT (βattitude→intention ¼ 0.402, tattitude→intention ¼
2.582, and pattitude→intention < 0.01) and (βPBC→intention ¼ 0.247,
tPBC→intention ¼ 1.813, and pPBC→intention < 0.05). Attitude has a

larger effect on INT (f2 ¼ 0.168, q2 ¼ 0.092) in comparison to
PBC on INT (f2 ¼ 0.063, q2 ¼ 0.010), whereas PU has a larger
predictive relevance on INT (f2 ¼ 0.026, q2 ¼ 0.099) and
SN shows no effect toward INT (f2 ¼ 0.000, q2 ¼ −0.0007).
Meanwhile, PU and PE have significant influence on ATT
(βPU→ATT ¼ 0.490, tPU→ATT ¼ 3.843, f2 ¼ 0.219, q2 ¼ 0.239,
and pPU→ATT < 0.01) and (βPE→ATT ¼ 0.215, tPE→ATT ¼ 1.284,
f2 ¼ 0.007, q2 ¼ 0.136, and pPE→ATT < 0.10). Moreover, PE has
a significant effect on PU (βPE→PU ¼ 0.680, tPE→PU ¼ 10.958, and
pPE→PU < 0.01) and ATT. Perceived usefulness and subjective
norm, however, have no significant effect on intention. Hypotheses
H1, H2, H3, H4, and H7 were supported, but H5 and H6 were not.
The overall paths are illustrated in Fig. 2.

Table 7. Heterotrait-monotrait ratio

Construct ATT INT PBC PE PU SN

ATT — — — — — —
INT 0.946 — — — — —
PBC 0.966 0.822 — — — —
PE 0.784 0.484 0.680 — — —
PU 0.907 0.710 0.727 0.841 — —
SN 0.860 0.659 0.808 0.630 0.796 —

Table 9. Effect sizes

Path f2 effect size q2 effect size R2 Q2

ATT — — 0.429 0.3007
INT — — 0.505 0.3141
PU — — 0.462 0.2665
H1∶ATT → INT 0.168 0.092 — —
H2∶PU → ATT 0.219 0.239 — —
H3∶PE → ATT 0.007 0.136 — —
H4∶PE → PU — — — —
H5∶PU → INT 0.026 0.099 — —
H6∶SN → INT 0.000 −0.0007 — —
H7∶PBC → INT 0.063 0.010 — —

Perceived 
Usefulness

(PU)

Perceived 
Ease of Use

(PE)

Attitude
(ATT)

Subjective 
Norm (SN)

Perceived 
Behavioural 

Control
(PBC)

Intention
(INT)

Insignificant

Significant

H1H2

H3

H4

H5

H6

H7

Fig. 2. Decision-making model when dispute occurs.

Table 6. Composite reliability and average variance extracted

Construct Item Loading AVE Composite reliability

ATT ATT_1 0.895 0.553 0.787
ATT_2 0.948
ATT_3 0.880

INT INT_1 0.902 0.663 0.855
INT_2 0.877
INT_3 0.878

PBC PBC_1 0.822 0.596 0.816
PBC_2 0.899
PBC_3 0.782

PE PE_1 0.932 0.721 0.886
PE_2 0.942
PE_3 0.923

PU PU_1 0.923 0.724 0.886
PU_2 0.970
PU_3 0.956

SN SN_1 0.866 0.682 0.865
SN_2 0.949
SN_3 0.959

Table 8. Result of path significance

Model Construct or path Tolerance VIF Path coefficient t-statistic f2 effect size Significance

1 PU 0.659 1.860 — — — —
PE 0.659 1.860 — — — —

2 PU 0.408 2.007 — — — —
ATT 0.351 2.116 — — — —
PBC 0.442 1.798 — — — —
SN 0.348 1.972 — — — —

H1∶ATT → INT — — 0.402 2.582 0.168 ***
H2∶ PU → ATT — — 0.490 3.843 0.219 ***
H3∶PE → ATT — — 0.215 1.284 0.007 *
H4∶PE → PU — — 0.680 10.958 — ***
H5∶ PU → INT — — 0.160 0.849 0.026 NS
H6∶ SN → INT — — 0.014 0.098 0.000 NS
H7∶ PBC → INT — — 0.247 1.813 0.063 **

Note: NS = not significant; *p < 0.1; **p < 0.05; and ***p < 0.01.
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Discussion

The overall findings of this research indicate that decisions on the
use of mediation are intentional. Making choices in mediation behav-
ior is intended based on potential losses in time and cost (Deffains
et al. 2017). Both attitude (tattitude→intention¼2.582, pattitude→intention <
0.01) and perceived behavioral control (tPBC→intention ¼ 1.813,
pPBC→intention < 0.05) in mediation significantly influence intention.
The effect of both attitude and perceived behavioral control in the
occurrence of a dispute indicate that disputants would use mediation
based on a personal evaluation to utilize settlement. Mediation ben-
efits resolution outcomes such as increased cost efficiency, greater
time saving, and strengthening the business relationship through-
out the settlement process. Furthermore, perceived usefulness
(tPU→attitude ¼ 3.843, pPBC→attitude < 0.01) and perceived ease of
use (tPE→attitude ¼ 1.284, pPE→attitude < 0.1) would influence attitude
on the basis of self-belief in better performance through applying
such technique. When a dispute arises, PU and PE in mediation sig-
nificantly influence attitude, as hypothesized. Regardless, perceived
ease of use contributes to the use of mediation if it is easy to under-
stand and implement. Nevertheless, PE significantly influences PU
through its influential effects. However, the results show no relation-
ship between PU and INT; and SN and INT. This implies that
intention to use mediation in resolving disputes is purely guided
by the significant effect of attitude (self-perception) and perceived
behavioral control (personal feelings).

Conclusion, Implications, Limitations, and Future
Suggestions

Previous research focused on the benefits and factors in implement-
ing the use of mediation in resolving disputes, yet the relationships
among the factors and strategy being proposed to increase the use
of mediation have not been explored. This study aimed to fill the
research gap with the conceptualization of a decision-making
model based on the hybrid of TPB and TAM. Seven hypotheses
were formulated and analyzed to study the relationship within each
factor.

Based on the empirical study, five hypotheses were supported
and it shows a reasoned and planned decision-making process
about mediation to use in resolving disputes. The significant effect
from both attitude (tattitude→intention ¼ 2.582, pattitude→intention < 0.01)
and perceived behavioral control (tPBC→intention ¼ 1.813,
pPBC→intention < 0.05) indicates that the decision to use mediation
is jointly affected by intuitive feelings and emotional evaluations
on the benefits of mediation. Perceived ease of use in mediation
influences ATT (tPE→attitude ¼ 1.284, pPE→attitude < 0.1) through
the implication of self-perception as well as the influential effect
on PU (tPE→PU ¼ 10.958, pPE→PU < 0.01). Most of the decision
makers’ intention is based on their own evaluation of the utility
of mediation and the ease in implementing it in the current oper-
ation. Enhancing perceived ease of use of mediation through strat-
egies increases the validity of information and level of trust toward
mediator.

ATT, which is one’s belief about the positive outcomes of
the behavior is aligned with the PBC (tPU→attitude ¼ 3.843,
pPBC→attitude < 0.01) explains the self-perception in performing
the mediation behavior. Strategies imposed on the constructs ensure
the continuous effect on the intention of mediation. The results
show that full support and responses to mediation will enhance at-
titude’s contribution, whereas conducting trainings will increase
the use of mediation in the sense of perceived behavioral control.
The results showed that the conceptual model is well formulated

because of the substantial R2 and f2 values for the intention of
mediation.

Causal analysis greatly aids the understanding of the use of
mediation through structural equation modeling. Although this
statistical technique allows researchers to arrive at good model
interpretations and hypotheses tests from the extension and hybridi-
zation of theories, the model can be further validated by expert me-
diators and refined through additional network analysis such as the
Decision-Making Trial and Evaluation Laboratory (DEMATEL)
method. Nevertheless, since the theory of planned behavior model
welcomes the inclusion of additional variables and extensions, fu-
ture studies can be done in a more reasonable time to ensure that the
data bias can be reduced. More external variables and hypotheses
could be added to further improve the model.
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Risk attitudes and the big five personality traits: a study on construction project
practitioners in Malaysia

Chia Kuang Lee and Mei Yit Foo

Faculty of Industrial Management, Universiti Malaysia Pahang, Gambang, Malaysia

ABSTRACT
Risk management often applies in any decision making process to ensure success of an objective.
However, many organizations fail to realize the importance of such knowledge, especially in high risk and
complex industries in construction. The decision made while taking uncertainty into account varies
among individuals based on their attitudes. Hence, their perspectives towards uncertainty may be the
determinant to ensure success in a project. As risk attitudes and perception varies among individuals, so
does personality. Henceforth, this study aims to investigate the relationship of the factors in the Big Five
theory in influencing risk attitude, by using the Big Five Inventory (BFI) model and the Domain Risk-atti-
tude scale, in order to determine individuals’ personality based on the five dimensions for both catego-
ries. The proposed model was tested on 70 decision makers, particularly project practitioners specialize in
the construction industry in Malaysia. Partial Least Squared Structural Equation Modelling (PLS-SEM) was
used to investigate both variables based on the objectives. The results showed that all variables but one
has a significant effect towards risk attitude, where extraversion has the most effect towards risk attitude.
All factors of the Big Five except neuroticism reacts positively towards risk attitude. The study of relation-
ship between personality traits and risk taking will signify the vast variations of how every decision maker
will choose to respond to uncertainty depending on their respective human behaviour. Such understand-
ing helps in the development of a comprehensive risk management plan.

KEYWORDS
Risk attitude; risk
perception;
personality traits

Introduction

The construction industry in Malaysia has significantly contrib-
ute to the growth of the Malaysian’s economy (Mohamed et al.
2015). However, due to the scale and complexity, magnitude and
time consuming characteristics, the industry is prone to high lev-
els of risks (Kang et al. 2015). This causes impediments to the
development and success of construction projects. With the nat-
ural existence of risks in decision making process, risk manage-
ment practice among employees are considered an essential
factor to the industry. Risks are often complex and dynamic in
nature and should be viewed as an interrelated system rather
than individual factors (Etemadinia and Tavakolan 2018).
Dealing with risks in large projects is difficult and challenging.
The severity of risk impact varies and requires the cooperation
of managers to actively access risk on a daily basis and devise
the correct action to be taken. Effective strategies are needed to
manage the people and also achieve project objectives
(Ogwueleka and Udoudoh 2018). However, the use of a good
risk management in Malaysia is often ignored in most construc-
tion companies due to lack of practice and awareness on the
subject (Kang et al. 2015). Only simple tools are used which are
brainstorming and checklists, which are not considered as a for-
mal risk management technique (Goh and Abdul-Rahman 2013).
With the lack of proper tools, the likelihood for a project to fail
increases when managers fail to identify and assess the potential
outcome. This causes delays, cost overrun, inaccurate scope, or
even abandonment of the construction project entirely. Reported
by the Ministry of Housing and Local Government, there are a

total of 134 abandoned private housing projects recorded
(KPKT. 2019). Such outcome may have been caused by the com-
plex practice by nature with the fragmented working process,
which involve multiple stakeholders (Chong and Low 2014).

Hence, the managers and decision makers are responsible in
understanding risk management. It is important to identify and
assess risk at the right manner. However, individuals are often
unique and different compared to others. Personality, in particu-
lar, is one of the characteristics that distinguishes a person’s
behaviour or perception. This does not exclude that risk is
affected by perception of individuals. In other words, risk atti-
tudes and personality traits predict in decision making, but very
little study is made to study their influence among experts par-
ticipating in the decision making process (Beyer et al. 2015). It is
difficult to highlight which characteristics in an individual would
denote either a positive or negative perception towards risk.
With many types of personality test to investigate individual
characteristics, it is not widely known how accurate it defines or
predicts a person. The big five personality traits had been imple-
mented for its practicality and researchers such as John and
Srivastava (1999) have known to implement the concept in
researching different individual traits, but yet to prove whether is
it effective to categorize individuals based on their risk attitudes.

Risk attitude is a chosen state of mind of an individual that
could bring potential positive or negative outcomes towards a
decision (Hillson and Murray-Webster 2005). The term is closely
related or affected by the individual’s perception of risk, regard-
ing whether they view risk as a form of opportunity or a threat.
The level of perception towards uncertainty from individuals

CONTACT Chia Kuang Lee chiakuang85@gmail.com
� 2020 Informa UK Limited, trading as Taylor & Francis Group

INTERNATIONAL JOURNAL OF CONSTRUCTION MANAGEMENT
https://doi.org/10.1080/15623599.2020.1793506

http://crossmark.crossref.org/dialog/?doi=10.1080/15623599.2020.1793506&domain=pdf&date_stamp=2020-07-16
http://www.tandfonline.com


affects decision-making actions based on different types of risks.
These types are categorized into domains, such as ethical, finan-
cial, health or safety, recreational and social items (Weber et al.
2002). Therefore, this study aims to investigate whether risk atti-
tudes contain any form of influences towards a personality of an
individual. Items from the Big Five Inventory (BFI) and Domain
Risk-attitude scale (DOSPERT) are used to study the correlation
between the two variables as well as identify decision makers of
their adopted risk attitudes in the construction industry.

Literature review

Risk management in construction project

Management of risks has been essential in construction projects,
and the relevance of project risk management has been growing
over the years (Nabawy and Khodeir 2020). Construction proj-
ects are vulnerable to myriads of threats such as political, regula-
tory and execution risks (Khodeir and Nabawy 2019). Risk
management is prominent in ensuring the survival of companies
and overcome such uncertainties (Ferreira de Ara�ujo Lima et al.
2020). Proactive risk management plays a vital role in project
management, often through various means such as risk exposure
and Monte Carlo methods (Tsiga et al. 2017), and utilization of
risk registers in response to various risky situations (Leva et al.
2017). Risk responses towards these situations however largely
depends on personalities and attitudes of the decision makers.
According to Wang et al. (2016), construction managers however
would decide their risk management strategies and perceived dif-
ferently towards risks based on their personalities. Despite the
importance of risk management, decisions made without the
decision maker’s risk attitude would not be substantial and reli-
able (Taofeeq et al. 2020). Understanding the relationship
between personalities and risk attitudes, and the particular attrib-
utes and personalities of people who undertake crucial risky
decisions have both practical and theoretical implications to the
construction industry. This would help both researchers and
practitioners to better understand risk management behaviour of
the project stakeholders, and thus leading to a better risk culture
through substantial interventions and policies. (Tsiga et al. 2016).

Risk attitude

Risk attitude can be defined as a chosen response to uncertainty
that matters, influenced by perception. Risk attitude is known to
be a significant contributor on the risk management process in
the project management industry at both individual and group
levels. It is a chosen act to view at significant uncertainties. Since
perception is a subjective matter, it suggests that the risk attitude
of an individual might be unique compared to other attitudes
adopted by others (Hillson and Murray-Webster 2005). In other
words, risk attitude is influenced by individual’s perception
towards risk, depending on their own judgment and evaluations
of hazards or potential rewards.

Depending on the field of research, risk attitudes may vary
significantly. Several intertwined facets have been deliberated for
risk attitude. While risk behaviour has been researched in both
psychological and economic studies, very little studies have been
done on risk attitudes. This is because the very topic of risk atti-
tude has been a constant debate regarding to its adequate elicit-
ation (Elisabet Rutstr€om and Harrison 2008). Several behavioural
measures are proposed among researchers, including incentivized
measures such as lottery choice tasks or non-incentivized

questionnaires from Likert scales (Holt and Laury 2005).
Although lottery choices are easier to translate into formal indi-
ces and are preferable, but over time, evidence gathered that a
large degree of noise exists in such measurement which varies
the stimulation and cognitive ability. Hence, this leads to the
growing popularity of questionnaire measures over the recent
years. Despite difficulty to translate into numerical parameters,
they remain important as predictors in behaviour (L€onnqvist
et al. 2015).

Risk attitudes are to evaluate situations based on intentions,
either favourable or unfavourable way and to be executed in the
proper manner. Rohrmann (2005) believed that underlying traits
of risk attitudes include risk propensity and risk aversion while
Hillson and Murray-Webster (2005) had different factors in con-
sideration. Risk attitudes are neither stable nor homogeneous in
identifying hazards. Rather, humans tend to hold domain-specific
attitudes depending on physical, financial and social risks. Weber
et al. (2002) had categorized risk situations in five different
domains, namely ethical, financial, health or safety, recreational
and social items, thus formed the domain specific risk-attitude
scale (DOSPERT). Their measurement towards risk attitude is
affected by three factors, namely risk taking, risk perception
through gut level assessment, and expected benefits. Weber et al.
(2002) further included gambling as a criteria to measure risk
attitude. However, many researchers have debated on the reli-
ability of its measurement (L€onnqvist et al. 2015). Attitudes
towards risk differ based on the types of risk in various situa-
tions. Each individual has a unique way to evaluate risk and are
not necessarily consistent across domains, and the motivations
for risk acceptance vary significantly, depending on the type of
situation (Pearson et al. 2002). For example, Weber et al. (2002)
discovered that respondents were not consistently risk averse or
risk seeking across all domains. They included that gender is
also a factor, where risk averse is more commonly found in
women than men, except for social risk. The difference in gender
and content domain in apparent risk taking are associated with
the way people view activities through benefits and risk, rather
than differences with attitudes towards perceived risk.
Perceptions of risk are driven by many factors, in which Hillson
and Murray-Webster (2008) had grouped them into three cate-
gories, namely conscious assessments, subconscious factors and
gut level affective factors. Although existing factors that affect
perception of risk can be detailed separately, they are unable to
operate independently. Hence, this forms the triple strand of
influence, describing how an individual or group responds in
any given situation based on three factors.

Big five personality traits

Meanwhile, the five core personality traits are believed to be the
cornerstone of human personality. This theory has been growing
consistently, from the findings of Fiske (1949) and later sup-
ported by Norman (1967), and McCrae and Costa (1987). The
factors represent endless variety of personality traits, namely
openness, conscientiousness, extraversion, agreeableness and
neuroticism (OCEAN). Each of the dimensions are measured by
a continuum, whereby an individual may be either highly or low
in certain personality traits or in between these two ends of a
spectrum. Despite the label is given for each personality traits, it
is not necessarily specific and can be tangible based on the per-
sonality characteristics measured.

Like personality traits, attitude cannot be evaluated through
the naked eye. It should be interpreted from measurable
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responses. An attitude towards risk could be inferred in different
types of responses, including cognitive (perception), affective
(feelings) and conative (intention) responses (Ajzen 2005). These
responses are similar to the findings by Hillson and Murray-
Webster (2008) from their triple strand of influences, where they
explained that perceptions of risk are divided into conscious,
subconscious and affective factors. Some of these elements are
contained in personality traits in the Big Five theory. For
example, neuroticism is discussed as feelings and emotions of an
individual, guided by self-conscious and impulses (Costa, Jr.
et al. 2012).

Openness (O)
Openness has been long renowned in the psychology fields. The
concept of openness cannot be interpreted as a culture that can
be obtained through reproduction or learning, nor as intellect or
any other cognitive ability. Rather, openness should be viewed in
structural and motivational terms. It is seen through breath,
depth, and permeability of consciousness, examined through
experience (McCrae and Costa 1997). It is the most controversial
trait among the five personality traits of the Big Five Theory
(McCrae and John 1992). Preconceptions regarding openness
psychological definition however tends to be inconsistent
(Funder and Sneed 1993).

The term openness to experience has its limitations and may
suggest a rather different trait of interpersonal openness or self-
disclosure. Openness may suggest a passive or non-critical recep-
tivity that is considered inappropriate. Open minded people tend
to seek out new experience and are mindful and reflective to the
ideas they have encountered (McCrae and Costa 1997).

McCrae and Costa (1997) explained how individuals differ in
openness. They divided two categories based on their influences,
such as culture and cognitive ability. Openness is different from
skills and knowledge and involves the person to seek and appre-
ciate new experiences for one’s own benefit. Curiosity, creative
thinking, and willingness to entertain unconventional ideas and
values are some of the characteristic of open individuals. These
individuals experience the whole spectrum of intense emotions.
In contrast, those who score low in openness, or closed individu-
als, tend to have standard beliefs and attitudes, and exhibit dog-
matic and rigidity in their own beliefs. They are usually set in
their own ways of living and emotionally unresponsive (Costa,
Jr. et al. 2012).

Conscientiousness (C)
Conscientiousness is an aspect of ego and strength over time,
and is often associated with terms such as willpower, initiative
and responsibility. Costa et al. (1991) stated that conscientious-
ness contains both inhibitive and proactive aspects. The proactive
side of this dimension is seen most clearly as the desire for
achievement, and an individual’s commitment to their work,
while the inhibitive side is seen in a moral scrupulousness and
cautiousness. The proposed facets for this dimension are compe-
tence, order, dutifulness, achievement striving, self-discipline,
and deliberation (Costa et al. 1991). This dimension interprets
the degree of organization, persistence, control, and motivation
of goal-directed behaviour. People who scored high in conscien-
tiousness tend to be well organized, independent, hardworking,
self-directed, scrupulous, ambitious, and having high persever-
ance. In contrast, people who scored low are frequently aimless,
lazy, careless, lax, negligent and hedonistic (Costa, Jr.
et al. 2012).

Conscientiousness is one of the highly evaluated dimension
among the personality traits, along with agreeableness.
Agreeableness and conscientiousness are the traditional dimen-
sions, describing between “good” versus “evil” and “strong-wil-
led” versus “weak-willed” individuals. A number of different
concepts of conscientiousness have been offered. Past researches
view conscientiousness as a dimension that maintain impulsive
behaviour in check. The term combines both aspects of organiza-
tion and behaviour, governed through conscience or diligence
(Costa, Jr. et al. 2012).

Extraversion (E)
Extraversion refers to the amount and the strength of preferred
way of communicating, activity level, the need for stimulation,
and amount of happiness. People who are high in extraversion
are more socially active, talkative, person-oriented, optimistic,
fun loving, and affectionate; while people who scored low are
more reserved in nature, but does not mean that they are socially
hostile, but instead are sober, aloof, independent, and quiet.
Despite many confusions, introverts are not unhappy or pessim-
istic individuals, rather they do not prefer to experience the
exuberant high spirits compared to their countered extroverts
(Costa, Jr. et al. 2012).

Extraversion is expressed in individual differences based on
characteristic patterns or feelings, actions, thoughts, and goals in
a way that is similar to other personality traits. There are at least
3 basic elements of extraversion to be studied. First of all, extra-
version emerged as one of the fundamental dimensions in per-
sonality. As such, it has the importance to describe the
covariation of wide variety of behaviours, which is one of the
main concerns in the field of personality. It also predicts effective
functioning and well-being across multiple domains, from cogni-
tive performance and social endeavours, to socioeconomic status.
Besides that, extraversion is a good determinant of risk and also
resilience for different forms of psychopathology (Leary and
Hoyle 2009). This is due to the fact that extraverted individuals
desire to seek active social contact, and willing to strive risky
actions that include intimacy and interdependence (King 1995).

Agreeableness (A)
Agreeableness, is primarily a dimension of interpersonal behav-
iour, whereas extraversion is more related to the preferred quan-
tity of social excitability. Agreeableness represents more on the
quality characteristics of interaction. This dimension is mostly
familiar in its role as one of the defining axes of interpersonal
behaviour. Agreeableness also influences self-image of an individ-
ual and helps shaping social attitudes and the principles of life
itself. According to Costa et al. (1991), the elements that describe
agreeableness include trust, straightforwardness, altruism, com-
pliance, modesty, and tender-mindedness.

Agreeableness also refers to the preferred way to interact
along a continuum from goodness to antagonism. People who
are high in agreeableness are soft hearted, kind, good-natured,
trustworthy, helpful, forgiving and altruistic. They are eager to
help others and tend to be responsive and emphatic, believing
that other individuals want to and will, behave in the same man-
ner as them. Despite that, those who scored low in agreeableness,
are also called antagonistic, tend to by cynical, rude, or even
abrasive, suspicious, unwilling to cooperate with others, and can
be irritable that leads to manipulative, vengeful and ruthless
behaviour (Costa, Jr. et al. 2012). Agreeableness can be visualized
as a moderator of various kinds of interpersonal behaviours. If
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an individual differs in their motivations to maintain good rela-
tionship in others, then it can be expected that they will show
higher levels of motivation to execute optimistic, constructive
behaviour in various domains than their peers. Such findings
had assisted to uncover several important findings in conflict,
cooperation, helping, and prejudice (Leary and Hoyle 2009).

In other words, a person high in agreeableness expect others
to be pleasant and likeable and appear to implicate such behav-
iour from their partners. Rather than treating agreeableness as a
variable that merely raises or lowers the level of situational
effects, agreeableness enters the stage as an equal partner. In
some cases, the presence of individuals who have different level
of agreeableness can fundamentally alter situations themselves
(Leary and Hoyle 2009).

Neuroticism (N)
Neuroticism refers to the chronic level of how an individual
adjust its emotions and instability. Individuals who score high in
neuroticism tend to identified as those who are vulnerable to
psychological distress. This includes high pessimistic way of
thinking, such as anger, hostility, depressiveness, anxiety, and
volatility. However, neuroticism also involves the vulnerability of
an individual towards stress, self-consciousness, and extreme
desire, urges, and the difficulty to handle frustration caused by
not acting based on their will (Costa, Jr. et al. 2012).

The fundamental trait of general personality, has mainly
focused on enduring tendency or disposition to experience nega-
tive emotional stress. High neuroticism refers to an individual
who responds poorly on environmental stress. These neurotic
people, are likely to have perceptions that ordinary situations as
risky, and can experience minor frustrations in exaggeration,
which feels overwhelming. They are also self-conscious and shy
and may have trouble controlling their desires or impulses when
feeling upset. However, neuroticism is now recognized as one of
the more reliably identified and basic dimensions of personality
functioning and structure (Costa, Jr. et al. 2012). Bolger and
Schilling (1991) emphasizes on studies where reactions towards
stressful situations are more important compared to situations in
explaining how neuroticism leads to distress in daily life. They
tested claims in regard that some of the estimated relationship
between neuroticism and distress might cause people who are
high in neuroticism may take longer time compared to their
counterparts to recover from daily stressors. Factors such as
receiving support socially and the amount of their chronic stress
affect recovery speed, as those who receives less support will
show subsequent-day effects of daily stressors. Despite claims,

their findings show no frequency for high neuroticism individu-
als to remain relatively more distressed on days following for an
event but does not necessarily rule out the possibility that neur-
oticism affects recovery speed (Bolger and Schilling 1991).

The big five personality traits and risk attitude

Multiple personality traits have been identified over the years
and vary among researchers as new trait dimensions continue to
grow from theories. Besides that, the concept of attitude has
been popular in describing human behaviour offered by social
psychologists (Ajzen 2005). Ajzen (2005) have explained the rela-
tionship between attitudes, behaviour and personality traits,
given that these principles have correlations among them.

Like personality trait, attitude is a hypothetical construct that
could not be evaluated through direct observation. Rather, it must
be interpreted from measurable responses. Given to nature of
decisions, responses or outcomes will reflect positive or negative
impacts of the attitude object. An attitude may have different type
of responses in which it can be inferred, including cognitive
responses (perception), affective responses (feelings) and conative
responses (intention) (Ajzen 2005). These type of responses are
similar to the findings by Hillson and Murray-Webster (2008) by
constructing the triple strand of influences for risk attitude. The
Theory of Planned Behaviour (TPB) explains the correlation
between these two traits in an indirect manner. One of the factors
that influence intention, is the attitude towards the behaviour
could be could be correlated to personality traits. This is due to
the fact that personality traits consist of multiple behaviours that
are categorized through five dimensions.

Hillson and Murray-Webster (2008) investigated the factors
affecting risk perception and risk attitude, describing that the
factors are divided into three individual, yet dependent strands,
namely conscious (rationalism), subconscious, and affective or
emotional factors. These findings proved to contain similar ele-
ments to the personality traits in the Big Five Theory. For
example, neuroticism and extraversion are personality traits that
involves the use of feelings of an individual. The characteristics
is similarly found in the affective factors of the triple strand of
influence, which is a factor of feelings and emotions that contrib-
ute to an effect on risk perception and attitude.

Personality traits like conscientiousness may have a significant
relationship towards risk attitude behaviour. It is known that the
term conscientiousness consists of goal-directed, organised and
responsibility behaviour of an individual, hence these traits have
a similarity towards the conscious factors in the triple strand of
influence. The conscious factors emphasize on how individual
makes rational assessments to determine the severity of risk,
which leads to change in risk perception and risk attitude.

Based on these grounds, this study postulates that the dimen-
sions in the Big Five theory relates both positively and negatively
towards risk attitude. The following hypotheses are formulated,
and shown in Figure 1

Relationship between openness (O) to experience to
risk attitude

The term openness to experience generally implies the willing-
ness of individuals to actively seek new experiences. This implies
that individuals who score high in openness are willing to face
uncertainty in order to gain new experiences for their own bene-
fit. McGhee et al. (2012) studied how the predictive relation
between Big Five personality traits had an effect on degrees of risk-

Figure 1. Proposed model.
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taking behaviours in preadolescents. He learned that those who
score high in Openness to experience were correlated with risk tak-
ing behaviour, signifying that there is a relationship between these
two variables. Hence, this study postulates that there is a positive
relationship between openness to experience and risk attitude.

Hypothesis 1 (H1): Openness to experience relates positively to risk attitude.

Relationship between conscientiousness (C) and risk attitude

Conscientiousness is described as responsibility and goal-achiev-
ing behaviour of an individual, indicating that those who score
high in this particular dimension tend to be well organised.
Because such individuals keep their impulses in check and make
careful decisions in situations, it is predicted that high conscien-
tiousness individuals will be more cautious of risks based on
their rational thinking (Costa, Jr. et al. 2012). McGhee et al.
(2012) have concluded that the preadolescents who scored low in
conscientiousness have a significant relationship with risk taking
behaviour. Therefore, this study postulates that there is a nega-
tive relationship between conscientiousness and risk attitude

Hypothesis 2 (H2): Conscientiousness relates negatively to risk attitude.

Relationship between extraversion (E) and risk attitude

Extraversion refers to the use of cognitive ability and feelings, in
which these factors can be founded in the subconscious and affective
factors of the triple strand, as extraverted people willing to take risks
in order to achieve social contact, including intimacy and inter-
dependence (King 1995). Previous studies have shown that preado-
lescents who score high in extraversion highly correlates with risk
taking behaviour (McGhee et al. 2012). It is hypothesized that there
is a positive relationship between extraversion and risk attitude.

Hypothesis 3 (H3). Extraversion relates positively to risk attitude.

Relationship between agreeableness (A) and risk attitude

Agreeableness is a continuum between compassion and antagonism
(Costa, Jr. et al. 2012). With the contrast of empathy and hostility, it
is difficult to analyse the relationship of risk towards this dimension.
However, the risk perception is influenced based on the type of risk
faced by the individuals. In the face of dangerous situations that
may affect health and well-being, individuals who score high in
agreeableness would rather not take chances to deteriorate their own
health, thus avoiding the given risk. In contrast, antagonistic individ-
uals are unwilling to corporate with others and tend to act ruthless,
in which, showing negative relationship among this dimension and
risk (Costa & Widiger 2012). By taking these factors into consider-
ation, this study postulates that there is a negative relationship
between agreeableness with risk attitude.

Hypothesis 4 (H4). Agreeableness relates negatively to Risk Attitude.

Relationship between neuroticism (N) and risk attitude

Neuroticism (N) is a personality trait that emphasizes on emo-
tional stress towards the environment, where it has similar ele-
ments in the affective factors (emotions and feelings) of the
triple strand (Hillson and Murray-Webster 2008). When neurotic
people experience emotional stress, they tend to avoid situations
that cause stress for them, including risky situations. This is due
to the characteristic of neurotic individuals, where they are

generally self-conscious and may have trouble in controlling their
desires or impulses when upset (Costa, Jr. et al. 2012). Therefore,
this study postulates that neuroticism relates negatively to
risk attitude.

Hypothesis 5 (H5). Neuroticism relates negatively to Risk Attitude.

Research objective

The study aims to examine the relationship of the factors in the
Big Five theory in influencing risk attitude among project practi-
tioners in the Malaysian construction industry.

Research methodology

Data collection

The use of structured questionnaire was designed under three
major sections for data collection. The first section focuses on
collecting demographic information on respondents, including
their position, age, gender and education.

The second section consists of 20 items adapted from the big
five inventory, which measures each dimension of personality
traits, including openness, conscientiousness, extraversion, agree-
ableness and neuroticism (John and Srivastava 1999) using the 5-
point Likert scale (1¼ strongly disagree, 2¼ disagree slightly,
3¼ neutral, 4¼ slightly agree, 5¼ strongly agree)

In the final section of the questionnaire measures domain risk
attitudes of respondents, depending on their gut-level assessment
perception on how risky certain activities are based on 5 differ-
ent domains, such as ethical, financial, health/safety, recreational
and social items. These responses are measured on a 5-point
Likert scale (1¼ not risky at all, 2¼ slightly risky, 3¼moderately
risky, 4¼ highly risky, 5¼ extremely risky). These measurements
were based on previous studies using the DOSPERT scale
(Weber et al. 2002). The use of DOSPERT scale allows risk tak-
ing to be measured in five different domains, rather than one
single factor, which would better measure specific traits of an
individual in the decision making process. The measurement
items are shown in Table 1.

Survey procedure

The questionnaire was piloted by three experts. After several
adjustments, a pilot test was conducted on 25 managers special-
izing in the construction industry. The properties of the items
and the scales were further improved to ensure clarity and effect-
iveness. Six hundred questionnaires were administered to Grade
7 construction companies in Johor Bahru, Malaysia using simple
random sampling method and were distributed through invita-
tion emails for an online questionnaire. Seventy project profes-
sionals working under these Grade 7 construction companies
responded to the survey. The data collected was then analysed
through the use of PLS-SEM software. They were tested for nor-
mality, common method bias, reliability and validity, collinearity
issues, and the overall structural model.

Results

Results are discussed and presented as follows. First of all, demo-
graphic results of respondents are discussed and the hypotheses
were posited. The hypotheses will be assessed by using partial least-
squares structural equation modelling (PLS-SEM), which allows the
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use for both explanatory and predictive research (Henseler et al.
2016). The PLS-SEM overall offers more flexible distributional
assumption and requirement of sample size, where the minimum
sample size for PLS path model assessment should be at least equal
or larger than 10 times of the largest number of structural path
pointing to a construct in the model (Hair et al. 2011).

Demographic results

70 respondents answered all three sections of the questionnaire. As
shown in Table 2, these respondents mainly took the position of
decision makers or managers in the construction industry. The top
three positions held were CEO (1.43%, n¼ 1), Director (4.29%,
n¼ 3) and Project director (1.43%, n¼ 1). All of these respondents
have high-decision making authority in their respective positions
because every decision involves a certain amount of risk in their
outcomes. All respondents come from Grade 7 contractors with

different age groups, ranging from age 19 to 24 (1.43%, n¼ 1), 25
to 39 (71.43%, n¼ 50), 40 to 59 (24.29%, n¼ 17) and those aged
60 and above (2.86%, n¼ 2). Genders were equally split among
respondents, with both males and females amounting 35 people
respectively. Furthermore, respondents possess either one of the
four types of education categories, namely lower secondary (1.43%,
n¼ 1), Diploma (24.29%, n¼ 17), Degree (52.86%, n¼ 37) or
Masters or PhD (21.43%, n¼ 15). The respondents are also assessed
from their years working in the company, ranging from 2years and
below (7.14%, n¼ 5,), 3-6 years (24.29%, n¼ 17), 7-10 years
(24.29%, n¼ 17), and 11 years and above (44.29%, n¼ 31).

Normality test

Kolmogorov-Smirnov and Shapiro-Wilks test are used to the
examine the normality of the distribution. Skewness and kurtosis
is also tested to measure symmetrical distribution. The data

Table 1. Measurement items.

Model construct Item code Sample of measurement items Source for item development

The Big Five
Personality Traits

I see myself as some as someone who… .

Openness to Experience
(four items)

O_1 Is original, comes up with new ideas Adapted from John and
Srivastava (1999)

O_2 Is curious, about many different things
O_3 Is inventive
O_4 Has an active imagination

Conscientiousness
(four items)

C_1 Does a thorough job

C_2 Is a reliable worker
C_3 Perseveres until the task is finished
C_4 Does things efficiently

Extraversion
(four items)

E_1 Is talkative

E_2 Is full of energy
E_3 Generates a lot of enthusiasm
E_4 Is outgoing, sociable

Agreeableness
(four items)

A_1 Is helpful and unselfish to others

A_2 Has a forgiving nature
A_3 Is generally trusting
A_4 Is considerate and kind to almost everyone

Neuroticism
(four items)

N_1 Is depressed, blue

N_2 Can be tense
N_3 Worries a lot
N_4 Can be moody

Risk attitude
(twenty items)

I am more likely to perceive such activities… to
be [1 (Not risky at all ) – 5 (Extremely Risky)]

R_1 Forging somebody’s signature Adapted from Weber
et al. (2002)

R_2 Cheating on an exam
R_3 Cheating a fair amount of my income tax
R_4 Illegally copying a piece of software
R_5 Investing in a business that has a good chance of failing
R_6 Taking a job that pays exclusively on a commission basis
R_7 Spending on money impulsively without thinking about the consequences
R_8 Investing 10% of my annual income on a very speculative stock
R_9 Eating ‘expired’ food products that still ‘look okay’
R_10 Ignoring some persistent physical pain by not going to the doctor
R_11 Taking a medicinal drug that has a high likelihood of negative side effects
R_12 Not wearing a seatbelt
R_13 Exploring an unknown city or section of town
R_14 Going on a two-week vacation in a foreign country

without booking accommodations ahead
R_15 Travelling on a commercial airplane
R_16 Periodically engaging in a dangerous sport (mountain climbing or sky diving)
R_17 Asking my boss for a raise
R_18 Dating someone that I am working with
R_19 Moving to a new city
R_20 Openly disagreeing with my boss in front of co-workers
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collected from Kolmogorov-Smirnov and Shapiro Wilks should
be valued at p> 0.05 for it to be normally distributed. For skew-
ness and kurtosis, tests should not be substantially skewed. As
shown in Tables 3 and 4, skewness and kurtosis are in acceptable
range, but not for Kolmogorov-Smirnov and Shapiro-Wilks test.
Regardless, the non-normally distributed data warrants the use
of PLS-SEM method (Hair et al. 2011).

Common method bias test

Harman’s single factor test was used to ensure that all data col-
lected is free from common method bias. The measurement is
considered acceptable if the common latent factor holds less
than 50% of the variance. As shown in Table 5, the result shows
that one factor extracted accounts for 39.20% of the variance in
the data sample. Therefore, common method bias is not a prob-
lem in the data set.

Measurement model

Reliability and validity of the measurements must first be
assessed (Hair et al. 2011). All constructs are assessed reflectively.
In the reflective measurement models, the composite reliability
(CR) should exceed 0.70, and the indicator outer loadings should
be higher than 0.708 to achieve convergent validity, the average
variance extracted (AVE) of the latent construct should be in
values above 0.50. In order to achieve discriminant validity,
square root of AVE for each construct needs to be valued higher

than the construct’s correlation with other constructs (Hair et al.
2011). Besides that, the values of Heterotrait-Monotrait Ratio
Correlations (HTMT) should below the value of 0.85. Table 6
shows the result of composite reliability and AVE, while Tables
7–9 show the results of cross loadings, Fornell-Larcker criterion
and Heterotrait-Monotrait Ratio of Correlations (HTMT).

According to guidelines by Hair et al. (2011), CR values
exceeding the threshold value of 0.7 would confirm a satisfactory
degree of reliability. All AVE values are above 0.5, which
describe a reasonable degree of convergent validity. To access
descriminant validity of constructs, the cross loadings and
Fornell-Larker criterion were examined. The overall result shows
that the indicator loadings are no higher than their opposing
constructs, as the square root of each construct’s AVE arelarger
than its correlation with other constructs. Results shown confirm
the intstruments to have a satisfactory discriminant validity.

Structural model assessment

Before assessing the actual structural model, collinearity issues
should be first addressed (Hair et al. 2011; Wong 2013).
Collinearity can be determined by examining the tolerance and
variance inflation factor (VIF) values. As shown in Table 10, the
overall tolerance values exceed 0.2 threshold value while inner
VIF values were below 5.0. These values show acceptable range

Table 2. Respondents background.

Job position Frequency %

CEO 1 1.43
Director 3 4.29
Project director 1 1.43
Project manager 7 10.00
Project assistant 5 7.14
Project coordinator 3 4.29
HR executive 1 1.43
admin executive 1 1.43
QA/QC 3 4.29
contract manager 1 1.43
construction manager 1 1.43
site supervisor 4 5.71
finance manager 3 4.29
HR manager 5 7.14
site manager 8 11.43
Safety manager 7 10.00
admin manager 3 4.29
General manager 10 14.29
quantity surveyor 3 4.29
Age
19 to 24 1 1.43
25 to 39 50 71.43
40 to 59 17 24.29
60 and above 2 2.86
Gender
Male 35 50.00
Female 35 50.00
Highest degree of education received
Lower secondary (PMR) 1 1.43
Diploma 17 24.29
Degree 37 52.86
Masters or PhD 15 21.43
Years working in the company
2 years and below 5 7.14
3-6 years 17 24.29
7-10 years 17 24.29
11 years and above 31 44.29

Table 3. Kolmogorov-Smirnov and Shapiro-Wilks test.

Constructs Items Kolmogorov-Smirnov Shapiro-Wilk

O O_1 0.000 0.000
O_2 0.000 0.000
O_3 0.000 0.000
O_4 0.000 0.000

C C_1 0.000 0.000
C_2 0.000 0.000
C_3 0.000 0.000
C_4 0.000 0.000

E E_1 0.000 0.000
E_2 0.000 0.000
E_3 0.000 0.000
E_4 0.000 0.000

A A_1 0.000 0.000
A_2 0.000 0.000
A_3 0.000 0.000
A_4 0.000 0.000

N N_1 0.000 0.000
N_2 0.000 0.000
N_3 0.000 0.000
N_4 0.000 0.000

R R_1 0.000 0.000
R_2 0.000 0.000
R_3 0.000 0.000
R_4 0.000 0.000
R_5 0.000 0.000
R_6 0.000 0.000
R_7 0.000 0.000
R_8 0.000 0.000
R_9 0.000 0.000
R_10 0.000 0.000
R_11 0.000 0.000
R_12 0.000 0.000
R_13 0.000 0.000
R_14 0.000 0.000
R_15 0.000 0.000
R_16 0.000 0.000
R_17 0.000 0.000
R_18 0.000 0.000
R_19 0.000 0.000
R_20 0.000 0.000
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and that there are no collinearity problems occurred in these
data sets.

In order to test the hypotheses, path coefficients and t-statis-
tics were investigated through bootstrapping. The amount of
samples used were 5,000 in total. Effect sizes (f 2), predictive
accuracy (R2 values), and predictive relevance (Q2 and q2 values)
were assessed. As shown in Table 11, the overall models are
structurally good with substantial values (R2

risk attitude ¼ 0.392).
The model explains 39.2% of variance in risk attitude. The cross
validated redundancy Q2 values of risk attitude were 0.184. The
values indicate a predictive relevance in the variables because the
value is larger than zero (Hair et al. 2011).

The hypotheses test shows that all variables but one (agree-
ableness) correlates significantly towards risk attitude. Four of
these variables in the Big Five Personality traits relate signifi-
cantly towards risk attitude: Openness (b Openness ! risk attitude ¼

0.150, t Openness ! risk attitude ¼ 1.374, p Openness ! risk attitude

<0.1); Conscientiousness (b Conscientiousness ! risk attitude ¼ 0.259,
t Conscientiousness ! risk attitude ¼ 2.527, p Conscientiousness ! risk atti-

tude <0.01); Extraversion (b Extraversion ! risk attitude ¼ 0.285,
t Extraversion ! risk attitude ¼ 3.558, p Extraversion ! risk attitude <0.01);
and Neuroticism (b Neuroticism ! risk attitude ¼ �0.288, t Neuroticism

! risk attitude ¼ 2.722, p Neuroticism ! risk attitude <0.01). Both
Extraversion and Neuroticism has a larger effect size and predict-
ive relevance towards risk attitude (f 2Extraversion ¼ 0.12,
q2Extraversion ¼ 0.048); (f 2Neuroticism ¼ 0.12, q2Neuroticism ¼ 0.054)
in comparison to other variables. There is no significant effect
of Agreeableness towards risk attitude. Figure 2 shows that
Hypotheses H1, H2, H3 and H5 are supported, but H4 is rejected.

Discussion

This study shows that risk attitude is strongly influenced by
extraversion. An extroverted project professional tends to be will-
ing to take more risks despite the outcomes. As these factors are
based on cognitive ability and feelings, extraversion tends to
challenge people to take risks in order to achieve social contact
(King 1995). Driven by desire, extraverted people are likely to be
risk seekers and views risk as a positive matter as opposed by
introversion.

On the other hand, Neuroticism seems to influence negatively
towards risk attitude. Neuroticism basically measures the

Table 4. Skewness and Kurtosis test.

(n¼ 70)

Constructs Items Skewness Kurtosis

O O_1 �0.246 �0.845
O_2 �0.137 �0.974
O_3 �0.228 �0.905
O_4 �0.231 �0.993

C C_1 �0.686 �0.021
C_2 �0.784 0.248
C_3 �0.824 0.279
C_4 �0.686 �0.021

E E_1 �0.348 �0.292
E_2 �0.451 �0.214
E_3 �0.294 �0.406
E_4 �0.400 �0.380

A A_1 �0.691 �0.284
A_2 �0.610 �0.391
A_3 �0.611 �0.363
A_4 �0.610 �0.460

N N_1 0.131 �0.573
N_2 0.186 �0.509
N_3 0.153 �0.763
N_4 0.150 �0.637

R R_1 0.183 �0.075
R_2 0.310 �0.182
R_3 0.229 �0.157
R_4 0.308 �0.113
R_5 0.293 �0.148
R_6 0.287 �0.128
R_7 0.292 �0.252
R_8 0.346 �0.086
R_9 0.405 �0.029
R_10 0.229 �0.157
R_11 0.329 �0.167
R_12 0.213 �0.077
R_13 0.200 �0.195
R_14 0.229 �0.157
R_15 0.318 �0.117
R_16 0.239 �0.351
R_17 0.346 �0.086
R_18 0.229 �0.157
R_19 0.269 �0.007
R_20 0.382 0.018

Table 5. Common method bias.

Total Variance Explained

Component

Initial Eigenvalues
Extraction Sums of
Squared Loadings

Total
% of

Variance
Cumulative

% Total
% of

Variance
Cumulative

%

1 15.683 39.206 39.206 15.683 39.206 39.206

Table 6. Composite reliability and average variance extracted.

Constructs Items Loadings CR AVE

O O_1 0.856 0.925 0.755
O_2 0.912
O_3 0.901
O_4 0.802

C C_1 0.804 0.848 0.584
C_2 0.735
C_3 0.710
C_4 0.804

E E_1 0.951 0.944 0.808
E_2 0.908
E_3 0.929
E_4 0.800

A A_1 0.926 0.950 0.827
A_2 0.989
A_3 0.733
A_4 0.966

N N_1 0.957 0.945 0.811
N_2 0.848
N_3 0.900
N_4 0.894

R R_1 0.703 0.977 0.681
R_2 0.802
R_3 0.891
R_4 0.907
R_5 0.702
R_6 0.740
R_7 0.856
R_8 0.764
R_9 0.852
R_10 0.939
R_11 0.720
R_12 0.809
R_13 0.784
R_14 0.900
R_15 0.797
R_16 0.826
R_17 0.933
R_18 0.788
R_19 0.811
R_20 0.914
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emotional stability of an individual, showing that neurotic people
may react negatively towards risk, which leads to risk averse
behaviour. These individuals may perceive risk as something to
be stressed or fearful and be avoided at any costs. Besides that,
conscientiousness has a significant correlation towards risk

attitude, where an individual’s desire for achievement and com-
mitment brings them willingness to take risk to achieve their
goals. Other elements include Competence, Order, Dutifulness,
Achievement Striving, Self-Discipline, and Deliberation (Costa
et al. 1991).

Openness to experience and agreeableness has a slight influ-
ence towards risk attitude of a person. The term openness to
experience explains that of an individual who is motivated to
seek out new opportunities and to be mindful or reflective to the
ideas they have encountered (McCrae and Costa 1997). These
involves a person to seek out new experiences for their benefit,
along with curiosity, creative thinking and willing to practice
unconventional ideas. This shows that open minded people are
willing to accept and tolerate risks that is present in new oppor-
tunities and perceive it as a positive matter. Agreeableness on
the other hand, is focused on the interpersonal behaviour that
emphasize on quality of interaction. It can be expected that they
will show higher levels of motivation to execute optimistic, con-
structive behaviour in various domains. Such behaviour seems to
allow individuals to perceive risk as something that may be posi-
tive and may bring benefit or helpfulness to the environment.

Table 7. Cross loadings.

Items O C E A N R

O_1 0.856 0.072 0.052 0.010 �0.337 0.287
O_2 0.912 0.097 0.215 �0.102 �0.249 0.242
O_3 0.901 0.121 0.238 �0.136 �0.258 0.333
O_4 0.802 0.136 0.294 �0.085 �0.281 0.281
C_1 0.143 0.804 0.220 �0.054 �0.100 0.371
C_2 0.139 0.735 0.142 0.012 �0.127 0.235
C_3 0.052 0.710 0.168 0.072 �0.139 0.284
C_4 0.016 0.804 0.168 0.126 0.085 0.210
E_1 0.226 0.205 0.951 �0.022 �0.084 0.410
E_2 0.227 0.194 0.908 �0.053 �0.105 0.297
E_3 0.234 0.171 0.929 �0.058 �0.099 0.285
E_4 0.154 0.250 0.800 0.114 �0.123 0.435
A_1 �0.106 �0.013 0.032 0.926 �0.018 0.052
A_2 �0.059 0.054 0.019 0.989 �0.090 0.131
A_3 �0.126 �0.025 0.068 0.733 �0.115 �0.016
A_4 �0.141 0.021 �0.02 0.966 �0.095 0.074
N_1 �0.339 �0.048 �0.049 �0.100 0.957 �0.373
N_2 �0.233 �0.102 �0.057 �0.074 0.848 �0.308
N_3 �0.373 �0.196 �0.141 �0.099 0.900 �0.388
N_4 �0.214 �0.032 �0.16 0.001 0.894 �0.378
R_1 0.275 0.324 0.351 0.095 �0.418 0.703
R_2 0.32 0.307 0.369 0.154 �0.378 0.802
R_3 0.276 0.339 0.349 0.057 �0.278 0.891
R_4 0.283 0.308 0.303 0.083 �0.293 0.907
R_5 0.358 0.363 0.337 0.094 �0.437 0.702
R_6 0.127 0.304 0.292 0.129 �0.331 0.740
R_7 0.244 0.38 0.386 0.174 �0.353 0.856
R_8 0.339 0.300 0.358 0.150 �0.370 0.764
R_9 0.181 0.298 0.297 0.078 �0.210 0.852
R_10 0.310 0.357 0.377 0.075 �0.349 0.939
R_11 0.249 0.142 0.306 0.167 �0.357 0.720
R_12 0.313 0.291 0.336 �0.038 �0.322 0.809
R_13 0.326 0.285 0.396 0.172 �0.366 0.784
R_14 0.262 0.336 0.350 �0.011 �0.342 0.900
R_15 0.301 0.322 0.292 0.020 �0.307 0.797
R_16 0.289 0.315 0.346 0.022 �0.266 0.826
R_17 0.283 0.340 0.377 0.010 �0.313 0.933
R_18 0.193 0.266 0.316 0.124 �0.312 0.788
R_19 0.184 0.261 0.282 0.189 �0.213 0.811
R_20 0.269 0.306 0.325 0.025 �0.317 0.914

Note: The bold values are used to distinguish the cross loadings of items to
their construct.

Table 8. Fornell-Larker criterion.

O A C E N R

O 0.869 – – – – –
A �0.091 0.909 – – – –
C 0.124 0.035 0.764 – – –
E 0.231 0.007 0.235 0.899 – –
N �0.325 �0.076 �0.105 �0.116 0.901 –
R 0.333 0.108 0.378 0.414 �0.404 0.825

Note: The bold values are used to distinguish the respective criterion value to
their own construct.

Table 9. Heterotrait-Monotrait Ratio of Correlations (HTMT).

O A C E N

O – – – – –
A 0.129 – – – –
C 0.143 0.090 – – –
E 0.257 0.072 0.263 – –
N 0.354 0.107 0.176 0.121 –
R 0.346 0.110 0.410 0.415 0.417

Table 10. Collinearity assessments.

Collinearity statistics

Types
(n¼ 70)

Construct Tolerance VIF

O 0.841 1.189
C 0.935 1.023
E 0.902 1.070
A 0.978 1.108
N 0.879 1.138

Table 11. Results of path significance.

Path

Path
Coefficient

(b) t-statistics

f 2

effect
size

q2

effect
size R2 Q2

R – – – – 0.392 0.184
H1: Openness !

risk attitude
0.150 1.374a 0.031 0.003 – –

H2: Conscientiousness !
risk attitude

0.259 2.527b 0.103 0.033 – –

H3: Extraversion !
risk attitude

0.285 3.558b 0.120 0.048 – –

H4: Agreeableness !
risk attitude

0.089 0.608 0.013 �0.018 – –

H5: Neuroticism !
risk attitude

0.288 2.722b 0.120 0.054 – –

aSignificant at p< 0.1.
bSignificant at p< 0.01.

Figure 2. Path coefficient after hypothesis test.
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Conclusion and implications

The study of behaviour is known to be unique and complex
among individuals in society. Prior studies had emphasized per-
ceptions towards risk and the factors underpinning it. Despite
that risk perception is an underlying factor in risk attitude, the
relationship among factors of personality traits and risk attitude
is yet to be explored and understood. Personality traits was con-
ceptualized with Big Five theory, while risk attitude was concep-
tualized with the DOSPERT scale.

Based on the verified results, four hypotheses are supported,
but one is rejected. The hypotheses supported suggested that risk
attitude is influenced significantly in a positive manner through
an individual’s openness to experience and extraversion, while
reacts negatively towards neuroticism. The direct effects indicate
that perceptions towards risk is affected by their motivation to
seek out opportunities, cognitive ability and emotional stability.
On the other hand, all but one variables from personality traits
seem to influence positively on risk attitude. The results also
showed that the tested model is structurally good (substantial R2

values in risk attitude). Investigation of risk attitudes would offer
wide range of acceptable risk threshold and tells how much risk
a construction organization can withstand. The study of relation-
ship between personality traits and risk taking will signify the
vast variations of how every decision maker, especially in con-
struction industry, will choose to respond to uncertainty depend-
ing on their respective human behaviour. This allows
practitioners consider how personalities may affect every decision
maker to choose the right response in face of uncertainty. Such
understanding would help the development of a comprehensive
risk management plan in construction projects. Further research
can be done to provide a better theoretical justification and solid
evidence on which specific characteristics of personality traits
may be interlinked with an individual’s risk attitude.
Additionally, investing the proposed model in different environ-
ment through cross-sectional study would be an interesting
research for future studies.
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Introduction of modern technologies as well as building system innovation development has contributed significant influence 
towards many aspects of construction industry. Construction industry in Malaysia benefited well through fundamental transformation 
by implementing IBS throughout the whole industry. The application of the Industrialized Building System (IBS) in Malaysia started in 
1963 but still, participation and adoption of IBS in the local construction industry is relatively low compared to other developed countries 
(Nawi et al., 2015, Jabar et al., 2019). In 1999, “The IBS Strategic Plan” was launched. Following that, the IBS Roadmap 2003-2010 
was introduced in 2003 to promote IBS in the effort to reduce dependency on foreign site operatives, improve governance and integrity 
of management on site, whilst advancing towards a more systematic approach to construction (Jabar et al., 2019). In 2008, government 
has made it mandatory for every contractor in Malaysia to achieve a minimum of 70% IBS content for every project, thereafter replacing 
the IBS Roadmap 2003-2010 to IBS Roadmap 2011-2015 (Jabar et al., 2019).  

 
These plans were to support development towards a more extensive IBS implementation among construction projects in Malaysia. 

Malaysia houses a competitive construction environment, yet very labour intensive, which makes the Malaysian Government 
continuously encourage application of modern methods of construction to achieve a healthy and sustainable construction industry 
environment (Nawi et al., 2019). Being among the main contributor towards the development of the country, the construction industry 
in Malaysia need to ensure performance of the industry meets minimum standards as well as client requirements, and adhering to 
standards, integrity and governance on site. To ensure the vitality of performance within the construction industry, construction players 
are encouraged to shift towards modern method of construction through the utilization and application of IBS (Yunus et al., 2016). IBS 
is an alternative method to replace conventional construction to achieve sustainable deliverables (Yunus et al., 2019).  

 
In conventional methods of construction, building components are prefabricated on site and require intense labour as well as high 

cost for raw material transportation (Jabar et al., 2019; Rubio-Romero et al., 2014; Yip et al., 2019). As generally known, intense 
activities are the most natural aspects of conventional on-site work which can cause a bad environment such as traffic chaos, noise 
and air pollution (Akmam et al., 2018; Yunus et al., 2019). By removing some or most of the work off-site, it will greatly contribute 
towards harmonization of development with surrounding environment. The application of off-site prefabrication and modularization can 
also significantly contribute towards productivity gains, decreasing labour requirements, as well as improving working condition not 
just among workers who are directly involved in the project, but also its surrounding environment (Akmam et al., 2018; Yip et al., 2019; 
Yunus et al., 2019). IBS is a form of system or a technique to manufacture components for construction of structures in a controlled 
environment. However, how one defines and perceives IBS can differ according to various reasons.  

 
The objective of this paper is to highlight factors that can significantly influence IBS project performance through systematic review 

of articles. Articles will be divided into themes of IBS and factors will be derived from these themes. The highlighted factors will then 
be discussed in terms of which factor is the most influential based on the most mentioned factor through careful review of each articles. 

ABSTRACT – Industrialized Building System (IBS) is a form of construction with focused 
processes comprise of methods, products and a set of connected components which work together 
to achieve objectives. Malaysian construction industry is one of contributors towards the 
development of the country. To ensure vitality of construction performance, utilization and 
application of IBS is the right system to shift to from the current conventional construction method. 
Adaptability of IBS in Malaysia’s construction industry is very low due to various limitations and 
barriers. To better understand IBS, this paper performs a systematic review of studies underpinning 
the factors influencing IBS success. From a total of 111 articles reviewed in this paper, 16 factors 
were highly mentioned, such as knowledge and expertise, cost of construction, training, 
Communication, Lean Construction, Government Policies, Contractors’ Satisfaction, Integration of 
Resources, Utilization of Software, Market Factor, On-site Management, Technical factor, 
Integrated Processes Assessment, Management Factor, Payment Issues, and Employee 
Empowerment. These factors significantly influence IBS project performance. 
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LITERATURE REVIEW 

To understand the concept used in this paper, this section will explain and discuss key concepts, definitions and previous studies 
related to the research investigation. 

Industrialized Building System (IBS) 

Industrialized Building System (IBS) is an engineering innovation to deter most influential disadvantages of conventional methods 
of construction in order to boost project performance. There are several widely used performance indicators for IBS. One of it is 
construction cost for construction activities. 

 
Construction activities requires high initial investment capital designated for machineries, steel mould, foreign technology, 

transportation and the wages of skilled workers for the installation process (Azman et al., 2012; Baharuddin et al., 2016; Kamar et al., 
2014; Zakari et al., 2017). Dependency on unskilled workers may save some costs, but inefficient conventional process will eventually 
cause delay in projects, waste materials, lead to low quality and efficiency in projects and totally increase financial losses (Taherkhani 
et al., 2019). The early stage of IBS implementation requires a huge amount of cost due to the paid-up capitals and maintenance of 
machineries (Baharuddin et al., 2016; Nasir etal., 2016; Tamrin et al., 2016). Cost of construction is one of the major influential factors 
that can directly alter performance of IBS project (Kamar et al., 2014; Xue et al., 2018). High cost factor involves cost for the purchase 
of new machinery, mould-manufacturing, tax for machinery and equipment imported from overseas and employee retraining cost 
(Kamar et al., 2012; Nawi et al., 2015a). When venturing into the world of construction, cost became a part of project where minimising 
it is crucially of importance to achieve successful end. Besides high initial capital requirement, cost can be wasted during construction 
processes caused by incompetence as well as lack of proper management (Yip et al., 2019).  

 
Knowledge and expertise in IBS play a major role towards the performance of IBS projects (Kamar et al., 2014). Successful IBS 

implementation requires extensive knowledge of processes, design, and manufacturing (Baharuddin et al., 2016; Rashidi & Ibrahim, 
2017). Implementation of IBS requires expertise to delegate and foster cooperation between the key players of the project to ensure 
the success of IBS projects (Abas et al., 2014; Nasir et al., 2016). Lack of adequate knowledge and expertise among clients, designers, 
as well as constructors can adversely impact the project (Baharuddin et al., 2016; Kamar et al., 2012; Nawi et al., 2015b). Study 
conducted by Zakari et al (2017) also support the notion of major barrier in IBS performance is lack of research and inadequate 
knowledge of IBS.  

 
Communication greatly affects the performance of construction project. Failure to adhere to effective communication can cause 

problems such as double handling, time delay, as well as storage problems which will later present negative impact towards cost of 
operation, quality, and project completion duration. Effective communication is crucial in order to efficiently exercise control over all 
processes to ensure they perform accurately, appropriately, and at the right instance (Pozin et al., 2017; Pozin et al., 2019). In a typical 
construction project, information can be in many forms including drawings, contracts, reports, charts and worksheets (Nasir et al., 
2016). Construction projects consists of various parties (owner, architects, engineers, contractors), decisions and data, and a long set 
of processes starting with the initial idea and followed by a feasibility study, design, construction and operation and maintenance works. 

Information flow is important. Poor communication between stakeholders would cause unnecessary repetition and delay, caused 
by ineffective exchange of information. These problems will lead to the incur of high expenses and extra time to remedy the damages 
in project (Nasir et al., 2016). Therefore, interconnected of communication between people involved in the projects should be given 
serious consideration. According to Kamar et al (2010), a good project communication should be able to assure seamless information 
and instructions flow to carry out construction activities across the project phases. 

 
Training to inculcate sufficient knowledge and awareness in IBS construction does not solely rest on the contractors. The 

authorities need to harness such knowledge as well. Many local authorities are depicted to be lack of knowledge and are unfamiliar 
with modular coordination and standardization concept related with IBS design and assembling process (Zakaria et al., 2017). This 
has significantly slowed down building approval and result in unnecessary delay in the development process. Local construction 
authorities tend to misunderstand IBS guidelines adding to further delays in approval (Zakaria et al., 2017). Zakari et al (2017) also 
found that building regulation as well code and standard are factors that can highly influence performance of IBS and can be seen to 
fit to authorities instead of the contractors. Therefore, instead of having contractors to acquire sufficient training to better understand 
and utilize IBS, the local construction authorities also require appropriate training to optimize the performance of IBS.  

 
Government policies have been prominent in promoting new construction techniques or products in the construction industry, 

simply because the government is one of the biggest clients in the construction industry (Nawi et al., 2012). The role of government 
plays significant role in IBS project performance and can vary in forms. Among government’s policies that positively contribute towards 
IBS application increment in Malaysia is through the IBS Roadmap 2011-2015 where every project is mandatory to achieve a minimum 
of 70% IBS content (Jabar et al., 2019). A study conducted by Yunus et al (2019) highlighted the economic reality of ‘rising energy 
cost’ where contractors will have to bear and participate whether they agree or not in the effort to provide deliverables as well as to 
fulfil their own interest. Yunus et al (2019) further explains that the role of government is crucial as far as establishing mandatory 
regulations, or building codes in order to ensure every parties involve in a particular project will actively take part towards sustainable 
delivery of project. Lack of government’s policies enforcement can be viewed where there is no specific IBS building regulation or 
standard guidelines for contract documents or procurement systems in terms of tendering, design, construction and operation of a 
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project pertaining to IBS (Baharuddin et al., 2016). Nasir et al (2016) also indicated that financial problems stemming from building 
materials as well as land costs from have seriously impacted and delayed the completion of IBS projects.  

 
Resources is critical in construction management. Evidence of below par performance in construction projects has been 

recognized by government and industry bodies around the world. This problem has been partially caused by variability in resource 
availability and shortage of specialized contractors (Arashpour et al., 2018). Process integration and cross-training can facilitate the 
flow of work within prefabrication networks because multi-skilled resources are not limited to perform single tasks and can operate 
over a production zone or potentially the whole network (Arashpour et al., 2018).  In the construction industry, the term of ‘integration’ 
has been used to describe a collaborative work environment culture created by all participants involved in a project either by individuals 
or organizations. This culture is required in order to bring the various organizations that make up the project delivery team to work 
together more effectively as a single unit. 

 
Process integration: IBS is an integrated process involving all subsystems, components, manufacturing and construction 

processes, and which all requires efficient management (Jabar et al., 2019). Design, production, and onsite erection are strongly 
interrelated which can be viewed as part of an integrated process that requires planning and coordination (Aljawadi et al., 2019). 
Integration processes across the whole project must undergo certain level of assessment in order for contractor to achieve high level 
of efficiency and synergy between processes as well as to avoid future unnecessary costs. Problems such as changing orders, delays 
in production or construction and budget overrun during implementation are among factors that influence IBS project delivery (Yunus 
et al., 2012).   

 
Other related performance indicators for IBS are management and lean construction: IBS consist of integrated processes 

scattered throughout the whole period and project itself. Processes involved subsystems in manufacturing, components, as well as 
the construction process itself (Jabar et al., 2019). Jabar et al (2019) further pressed that in order for all the systems to be executed 
in an efficient and appropriate manner, management factor is an inevitable variable. Effective management can significantly increase 
efficiency of each system as well as subsystems integrated within a particular project. Lean means getting the right things to the right 
place, at the right time, and in the right quantity while minimizing waste and being flexible and open to change (Nahmens and Ikuma, 
2012). The prevailing goal of lean production is to deliver value to all stakeholders, including internal and external customers, and to 
eliminate waste (Nahmens and Ikuma, 2012). In construction, the application of lean production stems from the creation of value 
through the conversion of inputs into finished products with a systematic flow and process of production. Lean construction also refers 
to the adaptation of lean production principles and practices to the construction industry. One of the key focus of lean construction is 
waste elimination from construction processes, while simultaneously creating a culture within the company of continuous improvement 
(Nahmens and Ikuma, 2012). 

METHODOLOGY 

To achieve the objective of this paper, a systematic review was performed in order to collect and obtain detailed evidence for the 
impact of the important factors. The systematic review approach was adopted based on a study by Lee et al., (2016) which consists 
of 5 basic steps of doing systematic review. 

Step 1: Identifying Keywords For Review 

Keywords relevant for the systematic review were identified. A total of 6 most appropriate keywords were identified and used to 
fulfil the requirement of the study. The 6 keywords are “IBS”, “Industrialized Building System”, “pre-fabrication”, “modern method 
construction”, “off-site construction”, and “industrialized building system (IBS)”.  

Step 2: Selecting Data Source 

Specific data source was selected to perform the search using all 6 previously identified keywords. Search was made based on 
the subject area of engineering as IBS is mainly an engineering method of construction innovation. Scopus search engine was used 
to generate results from keywords identified in previous step. In Scopus, the search was made considering ‘Title/Abstract/Keywords’ 
and it generated a total number of 11,376 documents from various subject areas, document types and also other related keywords.  

Step 3: Preliminary Search 

Search was done using all the keywords obtained from the first step within the subject area indicated in the second step. ‘Scopus’ 
search engine was used to perform a comprehensive search as well as systematic review on IBS.  

Step 4: Assessing The Quality Of The Studies 

Results generated through Scopus search engine were further filtered to obtain the most suitable articles in order to achieve the 
objective. Total of 11,376 documents were trimmed down to 111 documents to be synthesized to obtain factors that influence 
performance of IBS project.  

Step 5: Summarizing The Evidence 

All 111 total filtered documents were then synthesized and grouped into themes consisting of what factors were the articles mostly 
mentioned or highly discussed. From total of 111 articles, 73 corresponds towards factors influencing IBS project performance. The 
remaining 38 articles were studies that were not directly related towards IBS project performance. These rejected articles were studies 
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of ‘Mechanics of Materials’ which deals with behaviour of solid objects, in this context, the materials used in construction. The papers 
mostly discussed on various methods and results of calculating stresses and strains in structural members rather than relating to the 
main objective of this paper. Therefore, from total 111 articles, only 73 were deemed useful which mainly discussed on factors relating 
to IBS project performance. 

Step 6: Interpreting Findings, Includes Synthesizing 

Articles obtained were then interpreted and synthesized. As a result, 16 factors were classified under the theme of ‘Factors 
influencing IBS project performance’. The 16 factors were then described in detail of what and how much does the factor itself influence 
performance of particular IBS project. 

RESULTS 

Identifying Keywords For Review 

Industrialised Building System (IBS) is the term coined by the government and industry in Malaysia to represent the construction 
industry and the application of the prefabrication method in building construction (Kamar et al., 2012). IBS can be defined as a 
construction technique where the manufacturing of components is made in a controlled environment, on or off site, and which involved 
transportation, positioning and assembling of the components into a structure without using extensive extra site works (Nawi et al., 
2015a). IBS can be referred to prefabrication, mass production, standardized components and design using modular coordination 
(Musa et al., 2016). In Malaysia, IBS is defined as a construction technique where components in projects are manufactured off-site, 
and then transported to site and assembled with minimum amount of work. In Singapore, IBS refers to manufacturing and construction 
systems of all structures including infrastructure. IBS is also a technique suited to overcome disadvantages of current conventional 
methods of construction which can also be referred to as a modern method construction. Keywords that appropriately define the range 
in IBS used in this review are: “IBS”, “Industrialized Building System”, “pre-fabrication”, “modern method construction”, “off-site 
construction”, “industrialized building system (IBS)”. 

Selecting Data Source 

For this particular review, documents will be selected under engineering themes only. Search engine ‘Scopus’ was chosen as it  
houses the largest abstract and citation databases for peer-reviewed journals, books, and conference proceedings (Lee et al., 2016). 
Using the keywords addressed from the first step, searches were made in the ‘Title/Abstract/Keywords’ method of search in the Scopus 
search engine. 

Preliminary Search 

Preliminary search was made using all the keywords obtained from the first step within the subject area indicated in the second 
step. ‘Scopus’ search engine was used to perform a comprehensive search as well as systematic review on IBS. Scopus is also widely 
known to perform much better than other world-known search engines such as Google Scholar, Web of Science and also PubMed in 
terms of coverage and accuracy. Comprehensive searches were done under ‘Title/Abstract/keyword’ using keywords such as “IBS”, 
“Industrialized Building System”, “pre-fabrication”, “modern method construction”, “off-site construction”, “industrialized building system 
(IBS)”. Preliminary search generated a total of 11,376 documents. The code is as follows: 

(TITLE-ABS-KEY (“IBS”) OR TITLE-ABS-KEY (“industrialised building system”) OR TITLE-ABS-KEY (“pre-
fabrication”) OR TITLE-ABS-KEY ("modern method construction”) OR TITLE-ABS-KEY (“off-site construction”) OR TITLE-ABS-KEY 
(“industrialized building system (IBS)”) 

Assessing The Quality Of The Studies 

From the total number of 11,376 generated documents, the search was restricted to subject area of engineering only as the rest 
of the subject area refers to medical and psychology area of subject matter. A total of 656 documents related to the keywords were 
generated. In order to achieve a more focused and specific search result, the 656 documents generated were filtered further by limiting 
the search results into journals only as well as into only document type such as: article, review, and conference paper. Limitations 
were also imposed towards specific keywords only such as “Off-site Construction”, “Industrialized building system (IBS)”, “Industrialized 
Building System”, “Industrialised Building System”, “Industrialised Building Systems”, Prefabrication”, “Industrialized Building Systems 
(IBS)”, “Malaysian Construction Industry”, “Prefabricated Construction”, and “Industrialized Buildings”. The full code is shown as 
follows:  

 
( TITLE-ABS-KEY ( "IBS" )  OR  TITLE-ABS-KEY ( "industrialised building system" )  OR  TITLE-ABS-KEY ( "pre-fabrication" )  OR  

TITLE-ABS-KEY ( "modern method construction" )  OR  TITLE-ABS-KEY ( "off-site construction" )  OR  TITLE-ABS-KEY ( 
"industrialized building system (IBS)" ) )  AND  ( LIMIT-TO ( SUBJAREA ,  "ENGI" ) )  AND  ( LIMIT-TO ( SRCTYPE ,  "j" ) )  AND  ( 
LIMIT-TO ( DOCTYPE ,  "ar" )  OR  LIMIT-TO ( DOCTYPE ,  "re" )  OR  LIMIT-TO ( DOCTYPE ,  "cp" ) )  AND  ( LIMIT-TO ( 
EXACTKEYWORD ,  "Off-site Construction" )  OR  LIMIT-TO ( EXACTKEYWORD ,  "Industrialised Building System (IBS)" )  OR  
LIMIT-TO ( EXACTKEYWORD ,  "Industrialized Building System" )  OR  LIMIT-TO ( EXACTKEYWORD ,  "Industrialised Building 
System" )  OR  LIMIT-TO ( EXACTKEYWORD ,  "Industrialised Building Systems" )  OR  LIMIT-TO ( EXACTKEYWORD ,  
"Prefabrication" )  OR  LIMIT-TO ( EXACTKEYWORD ,  "Industrialized Building Systems (IBS)" )  OR  LIMIT-TO ( EXACTKEYWORD 
,  "Malaysian Construction Industry" )  OR  LIMIT-TO ( EXACTKEYWORD ,  "Prefabricated Construction" )  OR  LIMIT-TO ( 
EXACTKEYWORD ,  "Industrialized Buildings"). Table 1 and Figure 1 shows the list of 111 articles from a total of 46 retrieved journals. 
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Table 1: Retrieved Journals 

Journals Articles 

Accident Analysis and Prevention 1 

Advanced Science Letters 2 

Architectural Engineering and Design Management 4 

ARPN Journal of Engineering and Applied Science 4 

Automation in Construction 6 

Building and Environment 3 

Building Engineer 2 

Computers and Concrete 1 

Concrete Precasting Plant and Technology 3 

Construction History 1 

Construction Innovation 1 

Construction Managements and Economics 3 

Dams and Reservoirs 1 

Earthquake Engineering and Engineering Vibration 1 

Electrical Journal of Information Technology in Construction 1 

Energy and Buildings 2 

Engineering, Construction and Architectural Management 4 

Frontiers of Architectural Research 1 

IES Journal Part A: Civil and Structural Engineering 1 

International Journal of Housing Science and Its Applications 1 

International Journal of Applied Engineering Research 1 

International Journal of GEOMATE 1 

Journal if Architectural Engineering 11 

Journal of Civil Engineering and Management 2 

Journal of Cleaner Production 5 

Journal of Computing and Engineering 2 

Journal of Construction Engineering and Management 1 

Journal of Engineering Science and Technology 3 

Journal of Infrastructure Systems 1 

Journal of Management in Engineering 2 

Journal of Robotics and Mechatronics 1 

Journal of The Institution of Engineers (India): Architectural Engineering Division 1 

Jurnal Teknologi 7 

KSCE Journal of Civil Engineering 1 

Malaysian Construction Research Journal 17 

Open Construction and Building Technology Journal 1 

Proceedings of Institution of Civil Engineers: Management, Procurement and Law 1 

Proceedings of Institution of Civil Engineers: Waste and resource Management 1 

Proceedings of Institution of Civil Engineers: Engineering Sustainability 1 

Revista Tecnica de la Faculdad de Ingenieria Universidad del Zulia 2 

Stahlbau 1 

Steel and Composite Structure 1 

Structural Design of Tall and Special Buildings 2 

Structural Engineering International: Journal of the International Association for Bridge and Structural 
Engineering (IABSE) 

1 

Structural Survey 1 

International Journal of Interactive Mobile Technologies 1 

TOTAL 112 
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FIGURE 1: Retrieved Journals 
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Table 2: Filtered Articles 

Journals Articles 

Accident Analysis and Prevention 1 

Advanced Science Letters 1 

Architectural Engineering and Design Management 3 

ARPN Journal of Engineering and Applied Science 4 

Automation in Construction 3 

Betonwerk und Fertigteil-Technik/Concrete Precasting Plant and Technology 1 

Building and Environment 3 

Construction History 1 

Construction Innovation 1 

Construction Managements and Economics 2 

Earthquake Engineering and Engineering Vibration 1 

Energy and Buildings 1 

Engineering, Construction and Architectural Management 3 

Frontiers of Architectural Research 1 

International Journal of Housing Science and Its Applications 1 

International Journal of Applied Engineering Research 1 

International Journal of Technology 1 

International Journal of GEOMATE 2 

Journal if Architectural Engineering 6 

Journal of Civil Engineering and Management 1 

Journal of Cleaner Production 4 

Journal of Engineering Science and Technology 3 

Journal of Infrastructure Systems 1 

Jurnal Teknologi 7 

KSCE Journal of Civil Engineering 1 

Malaysian Construction Research Journal 12 

Open Construction and Building Technology Journal 1 

Procedia - Social and Behavioral Sciences 1 

Proceedings of Institution of Civil Engineers: Management, Procurement and Law 1 

Revista Tecnica de la Faculdad de Ingenieria Universidad del Zulia 2 

Structural Survey 1 

International Journal of Interactive Mobile Technologies 1 

TOTAL 73 

 

Summarizing The Evidence 

Step 5 aims to analyse and synthesize the content of the shortlisted 73 articles. All articles related to IBS were analysed 
qualitatively based on careful interpretation for each individual article. The synthesized themes represent ‘Factors Influencing 
Successful IBS Implementation’ and numbers of citations used to back up each factors as shown in Table 2. 
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Table 3: Synthesized IBS Success Factors 

 

Interpreting Findings 

This step synthesizes the factors that significantly influence the performance of IBS projects from the filtered 44 articles generated 
from previous steps. Table 3 shows the factors that were mentioned in all 67 journals. The factors were rated based on frequency 
percentage of the particular factor. 

DISCUSSIONS 

 This section presents and synthesizes all 16 factors influencing the IBS project performance as stated in Table 3. 
 
Table 4: List of Factors, Authors, and Journals 

No. FACTOR AUTHOR JOURNAL 

 
1. 

 
Cost of 

Construction 
 
 
 
 
 
 
 

Azman, et al., (2012) 
 
Baharuddin et al., (2016) 
 
 
Hong et al., (2018) 
 
Kamar et al., (2014) 
 
 
Kamar et al., (2012) 
 
 
Nasir et al., (2016) 
 
 
Nawi et al., (2015a) 
 
 
Nawi et al., (2017) 
 
Shamsuddin et al., 
(2015) 
 
Tamrin et al., (2016) 
 
 
Xue et al., (2018) 
 

Malaysian Construction Research Journal 
 
Revista Tecnica de la Facultad de Ingenieria Universidad del Zulia 
 
Journal of Cleaner Production 
 
Journal of Engineering Science and Technology 
 
Journal of Engineering Science and Technology 
 
ARPN Journal of Engineering and Applied Sciences 
 
ARPN Journal of Engineering and Applied Sciences 
 
AENSI Journals 
 
Jurnal Teknologi 
 
Revista Tecnica de la Facultad de Ingenieria Universidad del Zulia 
 
Journal of Cleaner Production 
 
International Journal of GEOMATE 
 
Jurnal Teknologi 
 
Jurnal Teknologi 

 

Factors Number of Citations Number of 
Journals 

Cost of Construction 14 9 

Knowledge and expertise 10 7 

Communication 7 5 

Training 6 5 

Government Policies 5 5 

Integration of Resources 4 4 

Integrated Processes Assessment 3 3 

Management Factor 2 2 

Lean Construction 1 1 

Contractors’ Satisfaction 1 1 

Utilization of Software 1 1 

Market Factor  1 1 

On-site Management 1 1 

Technical factor 1 1 

Payment Issues 1 1 

Employee Empowerment 1 1 
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No. FACTOR AUTHOR JOURNAL 

Zakari et al., (2017) 
 
Yip et al., (2019) 
 
Taherkhani et al., (2019) 

2. Knowledge & 
Expertise in 
IBS Project 

Abas et al., (2014) 
 
 
 
Baharuddin et al., (2016) 
 
Hanafi et al., (2016) 
 
Kamar et al., (2014) 
 
 
Kamar et al.,  (2012) 
 
 
Nasir et al., (2016) 
 
 
Nawi et al., (2015) 
 
Rashidi et al., (2017) 
 
 
Tamrin et al., (2016) 
 
Zakari et al., (2017) 

International Journal of Applied Engineering Research 
  
Revista Tecnica de la Facultad de Ingenieria Universidad del Zulia 
 
Jurnal Teknologi 
 
Journal of Engineering Science and Technology 
 
Journal of Engineering Science and Technology 
 
Journal of Engineering and Applied Sciences 
 
Advanced Science Letters 
 
Open Construction and Building Technology Journal 
 
Revista Tecnica de la Facultad de Ingenieria Universidad del Zulia 
 
International Journal of GEOMATE 
 

3. Training Alazzaz, et al., (2015) 
 
 
Arif et al., (2012) 
 
Baharuddin et al., (2016) 
 
 
Rashidi et al., (2017) 
 
 
Zakaria et al., (2017) 
 
Aljawadi et al., (2019) 

Engineering, Construction and Architectural Management 
 
Journal of Architectural Engineering 
 
Revista Tecnica de la Facultad de Ingenieria Universidad del Zulia 
 
Open Construction and Building Technology Journal 
 
Malaysian Construction Research Journal 
 
Jurnal Teknologi 
 

4. Communication Arif et al., (2010) 
 
 
Baharuddin et al., (2017) 
 
Haron et al., (2015) 
 
Nasir et al., (2016) 
 
Pozin et al., (2017) 
 
Yunus et al., (2019) 
 
Pozin et al., (2019) 
 

Engineering, Construction and Architectural Management 
 
Malaysian Construction Research Journal 
 
Malaysian Construction Research Journal 
 
Journal of Engineering and Applied Sciences 
 
Malaysian Construction Research Journal 
 
International Journal of GEOMATE 
 
International journal of Interactive Mobile Technologies 
 

5. Lean 
Construction 

Nahmens et al., (2012) Journal of Architectural Engineering 
 

  Baharuddin et al., (2016) Revista Tecnica de la Facultad de Ingenieria Universidad del Zulia 
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No. FACTOR AUTHOR JOURNAL 
6. Government 

Policies 
 
 
Nawi et al., (2012) 
 
Yunus et al., (2019) 
 
Nasir et al., (2016) 
 
 
Jabar et al., (2019) 

 
Malaysian Construction Research Journal 
 
International Journal of GEOMATE 
 
ARPN Journal of Engineering and Applied Sciences 
 
International Journal of Technology 
 

7. Contractor’s 
Satisfaction 

Yunus et al., (2016) ARPN Journal of Engineering and Applied Sciences 
 

8. Integration of 
Resources 

Arashpour et al., (2018) 
 
 
Nawi et al., (2015b) 
 
Nawi et al., (2014) 
 
 
Nawi et al., (2011) 

Architectural Engineering and Design Management 
 
Malaysian Construction Research Journal 
 
Journal of Engineering Science and Technology 
 
Malaysian Construction Research Journal 
 

9. Utilization of 
Software 

Vernikos et al., (2014) Proceedings of Institution of Civil Engineers: Management, 
Procurement and Law 

10. Market Factor Luo et al., (2015) Engineering, Construction and Architectural Management 

11. On-Site 
Management 

Luo et al., (2015) Engineering, Construction and Architectural Management 

12. Technical 
Factor 

Luo et al., (2015) Engineering, Construction and Architectural Management 

13. Integrated 
Assessment 
Processes 

Yunus et al., (2012) 
 
Jabar et al., (2019) 
 
Aljawadi et al., (2019) 

Construction Innovation 
 
International Journal of Technology 
 
Jurnal Teknologi 
 

14. Management 
Factor 

Ismail et al., (2012) 
 
Jabar et al., (2019) 

Procedia - Social and Behavioral Sciences 
 
International Journal of Technology 
 

15. Payment Issues Nawi et al., (2017) AENSI Journals 

16. Employee 
Empowerment 

Alazzaz et al., (2015) Engineering, Construction and Architectural Management 
 

 

Factors Influencing Successful IBS Implementation 

A total of 16 influencing factors were derived from the overall 73 reviewed articles. Cost of construction was discussed the most, 
followed by knowledge and expertise in second. Communication factor positioned at third and training resides on fourth most discussed 
factors influencing the IBS project performance. Government policies were fifth, integration of resources sixth, integrated processes 
assessment seventh, and management factor placed eighth. The other factor stays the same at ninth rank with each being cited only 
once per factor.  

 

Cost Of Construction 

In order to ensure optimum and continuous performance, periodical financing is one alternative to support utilization of tasks. Due 
to the challenging nature of the construction industry, most construction companies face poor financial status and are unable to support 
and fund their projects (Kamar et al., 2012; Nasir et al., 2016). To achieve a well-organized IBS project, it requires specific type of 
equipment and machinery to produce the required component and in some cases, projects have to limit the amount of investment 
because the cost is too high and unbearable (Nasir et al., 2016). Yip et al. (2019) suggested for construction companies to integrate 
simulation process in their design phase in the effort towards minimising costs caused by errors or any other significant factors. 
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Cost Estimation Models 

The traditional type of cost estimation models continues to be in widespread use irrespective of their organizational type and size. 
An appraisal or review of the cost estimation practices in IBS construction projects is vital in order for IBS being well placed, and 
accordingly evolve with the various innovations that transpire within the construction industry (Shamsuddin et al., 2015). Existing 
appraisal must also be re-strategized to take advantage of the various benefits presented by the novel cost estimation models in cost 
planning and control practices. As a dynamic and unique industry, construction industry constantly requires improvements in terms of 
methods, materials, mechanical and electrical, information technology system, business processes, procurement methods and 
management techniques (Shamsuddin et al., 2015. Therefore, it is essential to develop an integrated costing method to efficiently 
keeping up with the constant and rapid changes. An integrated cost method will be able to provide a logical method for accurate 
determination of a true cost for the project (Shamsuddin et al., 2015). 

 

Knowledge And Expertise 

Lack of knowledge and expertise within the area of IBS construction can lead to financial problems pertaining to construction cost 
(Abas et al., 2014; Kamar et al., 2012; Tamrin et al., 2016; Zakari et al., 2017). To realize the ideal way of utilizing IBS to its maximum 
advantage is through educating architects and engineers in a systematic way to integrate design, technology, management, 
economics, as well as marketing (Aljawadi et al., 2019). Nawi et al (2015) in their study showed that most of the architects and 
engineers are still unaware of the basic design process to fabricate, connect, and install the elements of IBS in Malaysia. This could 
be due to the fact that most of the undergraduate engineering programs in Malaysia concentrate more on the traditional design process 
rather than IBS (Baharuddin et al., 2016). This results in the engineers and designers are more reluctant to use IBS in their projects 
and prone towards the conventional construction method. The syllabus of IBS design process in current degree and diploma programs, 
especially in universities, are very limited. Most of the programme emphasize on the traditional design process and do not focus on 
the design for pre-stress or precast IBS products (Nawi et al., 2015b). 

Communication 

Communication between members, parties, and elements of the construction supply chain are challenging because the 
background, references and goals of each party are different (Haron et al., 2015). When communication is poor, plans and 
specifications will lack of clear definition, reworks and incompliance with owners’ needs may be expected (Arif and Egbu, 2010). Study 
conducted by Pozin et al (2019) highlighted 5 major problems that obstruct maximum performance of IBS project which are lack of 
Information Communication Technology (ICT), impropriated organization structure, poor understanding, lack of commitment, and 
ineffective communication. 

 

Poor Communication Among Stakeholders 

Meeting objective deliverables can be deterred due to poor collaboration and understanding between stakeholders. Such 
occurrence became a barrier towards efficient objective deliverables and in such case as discussed by Yunus et al (2019) can be 
caused by lack of systematic tools to incorporate collaboration among stakeholders. Strategies must be laid-down beforehand to 
ensure smoothness of communication among stakeholders and such strategies must be well integrated as an approach to assist 
designers (Yunus et al., 2019).  

 

Training 

IBS requires workers to be versatile in terms of their job scope. Under the IBS system, the demand for on-site manual labours 
such as carpenters, bar benders, and concreters becomes less. This is due to higher demand for machine-oriented skills, both on sites 
and in factories which lead to the need of acquiring human resources (Zakaria et al., 2017). The quality of training is essential in 
improving the skill level of workforce at all levels (Rashidi et al., 2017). Restructuring of human resources within organization need to 
be aligned with intensive IBS skills such as system integrating or assembling (Arif et al., 2012; Zakaria et al., 2017). This requires a 
tremendous education and training effort, particularly for construction practitioners who are involved in on site activities such as 
handling, positioning, and erecting the prefabricated components (Rashidi et al., 2017).  

 

Government Policies 

Nawi et al (2012) also confirmed that Malaysian Government policy is a critical factor that heavily influence the promotion of new 
techniques or products especially in the construction sector. In addition, the findings also showed that companies and agencies usually 
update their policies aligning with the government policy pertaining to IBS implementation in order to avoid any issues such as 
redundancies or delays in project delivery. The government policies are considered as the most important factor in enabling the 
construction teams to work in an integrated and collaborative manner (Nawi et al., 2012). Effective decision-making process strongly 
depends on government policies to be aligned with the vision and mission of the organization. 

 

Integration Of Resources 

The team brings together various skills and knowledge, and removes the traditional barriers between those with responsibility for 
design and construction in a way which improves the effective and efficient delivery of the project. Flexibility in prefabrication networks 
is increased by the means of process integration and cross-training multi-skilled resources as production networks will be able to 
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dynamically address variability in demand and resource availability (Arashpour et al., 2018). Multi-skilled resources’ priority is to 
undertake their own operations to maintain the network logic.  

 

Team Integration 

Construction industry is well-known as complex, with its very essence, based on one-off projects and temporary relationships 
(Nawi et al., 2014). This situation will significantly affect the flow of communication and coordination process among team’s members 
thus contributes to adversarial relationship. ‘conflicts, inconsistencies and mismatches’ between all of project team members which is 
possibly due to simple misunderstandings or assumptions problem is mainly caused by the current construction traditional practice 
(Nawi et al., 2014; Nawi et al., 2011). Key towards a successful team integration in IBS as highlighted in study conducted by Nawi et 
al (2011): 

1. Personal Working Attitude 

2. Team accountability 

3. Team base organization 

4. Management of leadership 

5. Transparent Communication 

6. Policy 

7. Procurement and contracts 

8. operational 

9. Appropriate technology 

 

Integrated Processes Assessment 

In order for contractor to keep the pace within the industry, innovation initiative is definitely crucial to be able to remain competitive. 
Yunus et al (2012) further concluded that these factors were related to inappropriate planning decisions, where optimization of IBS 
implementation is not achievable without a well-defined, decision-making tools. Wrong decision regarding attributes of IBS will result 
in ultimate alteration of performance, outcomes, as well as quality of the projects (Yunus et al, 2012). Yunus et al (2012) in their study 
also found that cooperation among key stakeholders is another major issue in IBS approach. Conventional building methods restrict 
contractors and manufacturers from being involved in the design stage of a project which often results in design changes and a 
corresponding cost increase. Yunus et al (2012) in their study highlighted several decision-making tools with brief advantages and 
disadvantages towards optimal IBS implementation.  

 

Management Factors 

The construction of an IBS building has different stages according to type of project and demographic. Five processes of IBS 
which are initial works, components production at factory, transported to construction site, installation, and finishing (Ismail et al., 
2012). The management factors are the niche of the whole supply chain system in industrialised building system (Ismail et al., 2012). 
It demonstrates a process of controlling and how something is done or used. In contrast to the management process of IBS, the 
systematic installation of each beam, column, wall or plank is carried out after the successful production of components (Ismail et al., 
2012). Management factor according to Ismail et al (2012) consist of: 

1. Good working collaboration 
2. Effective communication channel 
3. Involvement during the design stage 
4. Extensive planning and scheduling 
5. Risk management 
6. Management of supply chain and logistic 
7. Top-down commitment 
8. Strategy and business approach 
9. Industry marketing strategy 
10. Environmentally friendly methods 

Study conducted in the IBS construction industry by Jabar et al (2019) showed that effective management contribute 
positively towards performance of construction which can be efficiently implemented and monitored through each phase of project 
specifically. The phases of project are that of initial phase, planning phase, implementation phase, monitoring phase, and closing 
phase. The phases itself is the management being implemented, but through increase of management practice within each phase 
shows occurrence of additional competence besides the intended competence set beforehand (Jabar et al., 2019). 

Lean Construction 

Lean strategies have been proven effective in improving productivity levels (i.e., by eliminating wastes from the process) and 
profit (Nahmens and Ikuma, 2012). The implementation of lean strategies tends to improve the workplace, thus ensuring the health 
and well-being of the workforce with better layouts and organized workstations, reducing the exposure to workplace hazards.  Lean 
construction strategies provide an excellent platform to improve not only the economic dimension, but also the social and environment 
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dimensions in homebuilding, primarily by improving the delivery processes of sustainable IBS construction (Nahmens and Ikuma, 
2012) 

Contractors’ Satisfaction 

Contractors’ satisfaction with the merits of IBS can significantly influence the performance of an IBS project (Yunus et al., 2016). 
Yunus et al (2016) examined the relationship between contractors’ satisfaction and project performance, and showed that satisfied 
contractors in the benefits of IBS has direct influence on project performance in terms of Having a clear understanding on the 
environmental regulations and requirement by the local authorities will enables the contractor to deliver the project with less rework. 
Interestingly, safety performance not only benefits the contractors in term of social but also has a potential to minimize the overall 
construction cost. IBS components were produced offsite and can immediately install as a structural element once delivered to the 
construction site. The numbers of debris or waste is also very small. This will reduce additional cost for unnecessary works such as 
site clearing and storage for construction materials. In Malaysia, the main factor for the delayed completion of construction projects is 
due to poor performance by the contractors (Yunus et al., 2016). In most cases, the contractors’ satisfaction in project implementation 
is neglected. it is vital to investigate the contractors’ satisfaction in order to ensure their performance is at the optimum level. Their 
motivation and cooperation should be investigated to allow them working in a conducive working environment. Poor contractor 
satisfaction hindered a performance-enhancing environment and degrading the quality of project outcomes. In this context, there is a 
need for better understanding of the satisfaction measurement for contractors to enhance the productivity for IBS implementation. 
Integration among the participants is important to ensure the successful of IBS projects. An effective collaboration on the key attributes 
and evaluation of successful factors can help the projects meet the project objectives as well as increase participant’s satisfactions 
(Yunus et al., 2016). Motivation and cooperation among the participants can be improved by enhancing their satisfaction level. It will 
increase the efficiency of communication at the project and management level. At the same time, any problems that occur in the 
construction activity can be easily resolved. 

 

Utilization Of Software 

The software experts claimed that current BIM software is not that great for assemblies. Currently, existing software does not 
allow, practically and in any automated form, identification of opportunities for off-site construction more than ‘in the old document and 
drawing-based design’ and construction process. However, BIM has the potential to promote off-site construction by identifying 
repetition, which will enable greater cost-saving through mass customization (Vernikos et al.,  2014). BIM should ‘be more about 
information, productivity, re-usability and one input – many outputs but there should be more automation within the model to identify 
and promote areas for further cost reduction from economies to scale through off-site construction’. 

 

Market Factor 

The market for prefabricated components includes two categories: the upstream supply chain market and the terminal 
consumption market. The upstream supply chain for prefabricated products engages various industrial sectors, such as mold producers 
and precast component manufacturers. Upstream sectors and materials could be inadequate, or various supply chain groups could 
face conflicts and poor collaboration. In fact, these conditions reflect the fragmented structure of the prefabrication industry, which is 
common in developing countries such as Malaysia. Owners encounter difficulties in finding and establishing effective collaboration 
among skilled contractors or suppliers and consultants in the local market who could implement IBS (Luo et al., 2015). Therefore, the 
quality of prefabricated components and buildings cannot be guaranteed because of the poor labour skill and collaboration.  
Furthermore, the oligopoly of prefabricated techniques possessed by a few firms presents an opportunity for these firms to raise 
production price. 

 

On-Site Management 

Construction quality is largely based on acquired experience. Without this experience, all project stakeholders, including clients, 
contractors, suppliers, and consultants, work on a trial-and-error basis (Luo et al., 2015). This practice presents the risks of poor 
quality, safety-related accidents, time delays, cost overruns, and other risks. Due to lack of experience, clients are not confident to 
adopt IBS. Furthermore, the standardized procedures and production lines for producing components present no flexibility for adapting 
and responding to changes and uncertainties. 

 

Technical Factor 

Typical technical factors are associated with implementing IBS are “errors and defects due to poor design ability of designers”, 
“poor skills in assembling and hoisting precast components on site,” and “incompetence of technology and equipment” (Luo et al., 
2015).  These factors contribute to time delays and poor construction quality. “Incompetence of technology and equipment” is also 
considered as a typical technical factor in implementing industrialized building practices. 

 

Payment Issues 

 Payment can be defined as a transaction sum of money for the purpose of good sold or service rendered. In construction, 
payment is referring to monetary consideration for the contractor’s performance or work done (Dzulkalnine et al., 2017). Nawi et al 
(2017) in their study found that the Malaysian construction has been plagued with payment issue in long time period and has negatively 
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affect construction players particularly contractor. Flow of payment in construction project is a crucial element in order to achieve the 
objective of the project. Any delay in cash flow will have major influence such as project delay toward progress of the construction 
project. Compared to conventional method, payment issues have significantly affected productivity and development progress of 
Industrialized Building System project (Dzulkalnine et al., 2017). As mentioned above, the IBS system is based on prefabrication 
process which contractors need to purchase construction component from manufactures and this concept required them to have a 
strong cash flow. Payment issues not only affect the construction project itself, but also lead the company into liquidation and influenced 
the profitability. In general, a payment issue is hierarchical problem which affect all the construction players and overall construction 
process (Dzulkalnine et al., 2017). For example, one of the chronologies in payment issues, if the clients have difficulties to make 
payment to the main contractor and may lead to contractor unable to pay their sub-contractor in turn, the sub-contractor failed to make 
payments to supplier and negatively affect project progress. 

 

Employee Empowerment 

Strategies to increase labour productivity in construction are essential; as the comparative cost of human resources rises there 
is an increasing need to develop systems of work that lead to a growth in productivity (Alazzaz and Whyte, 2015). However, measuring 
such strategies is challenging. Despite the apparent simplicity of the definition of labour productivity, this indicator is difficult to track 
consistently, largely because of the complexity of quantifying and comparing diversified outputs in construction (Alazzaz and Whyte, 
2015). The link between productivity and empowerment is the presumption that empowered employees perform better than those less 
empowered, such that, greater productivity arises from the empowered employee’s superior ability to resolve problems at the 
operations level, without the delay needed to contact line-managers leading to greater productivity via localised workplace decisions 
that increase individual/organisational performance (Alazzaz and Whyte, 2015). Reliance on labour-intensive activities means that 
optimal labour productivity is a key performance indicator (Alazzaz and Whyte, 2015).  With productivity being closely related to 
commercial viability it is necessary to better understand the factors that may foster or hamper growth in this area such as: diminishing 
levels of specialist skills; non-optimal craftsmanship; and, poor management practices (Alazzaz and Whyte, 2015).  

 

Benefits Of IBS 

Implementation of IBS can greatly reduce dependencies of foreign labours in this country where involvement of human interface 
can be reduced exponentially. Construction method of IBS highlights the ability to manufacture under industrialized production 
technique in a controlled environment, transported, and then installed in the site with minimum additional site workers which represents 
a rapid alternative construction (Taherkhani and Saleh, 2019). Rapid alternative method of constructing is the best alternative and has 
been taken into high consideration by construction industries worldwide (Taherkhani and Saleh, 2019). Productivity and quality also 
became one of the most influential traits for contractors to choose IBS over traditional method of construction where manufacturing of 
building components were done within a controlled environment (Azman et al., 2012). Azman et al (2012) further highlighted the 
benefits from implementation of IBS in the construction industry as being environmentally friendly where waste generation will be 
significantly diminished. It is because the manufacturing of components will be made off-site and according to specific design that will 
optimize usage of resources. The ranking of IBS from the most beneficial to the least beneficial characteristics (Azman et al., 2012) 
are as shown: 

 
1. Minimal wastage 
2. Cleaner environment 
3. Less site materials 
4. Reduction of site labour 
5. Controlled quality 
6. Faster project completion 
7. Neater and safer construction sites 
8. Lower total construction costs 

CONCLUSION 

From a total of 11376 documents generated using ‘Scopus’ search engine, 73 were usable after careful filtering steps were taken. 
Synthesis were done on all 73 documents and managed to generate 16 influencing factors towards IBS project performance with a 
total of 48 articles. The other remaining articles contributed towards benefits of IBS implementation in comparison with conventional 
method of construction as well as defining IBS in the introduction.  

Factors Influencing Successful Ibs Implementation 

Most literature in-regards of IBS discussed mainly on all causes why IBS cannot be implemented or why IBS cannot perform very 
well.  Through systematic review, this paper managed to extract factors that according to studies conducted previously by researchers 
can directly influence well-being of IBS project performance. By going through all 73 articles, this paper synthesized a total of 16 
influencing factors that can be utilized in order to increase performance of IBS projects. At the same time, this paper also contributes 
towards benefits of IBS project utilization in comparison with traditional construction method. The most discussed factor was cost of 
construction where previous studies done on IBS project showed positive result of costing towards the performance of IBS. Among all 
16 factors, cost of construction is the most influential factor in order for contractor to increase performance of a particular IBS project. 
Throughout the years of IBS implementation, studies showed cost of construction to have significant impact towards IBS performance. 
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Cost of construction between conventional construction and IBS construction differs greatly due to the distinguish processes of IBS 
from traditional way of constructing. IBS requires bigger start-off that involves much expensive plants, machineries, materials, and so 
on but be beneficial through that in aspects traditional method of constructing cannot efficiently provide.  

 
The second most influential factor is knowledge and expertise of IBS project. Based on studies done in the past, IBS require 

additional and specific type of knowledge and expertise in order to ensure efficient delivery of project. Before diving and striving towards 
an IBS construction project, being knowledgeable with the suitable expertise to guide the way is crucial so that IBS project can prosper 
very well in terms of performance. Having only the know-how does not cut it in the effort to deliver a high-performing IBS project 
performance. Knowledge can be obtained from various sources and two main source of IBS knowledge and expertise are from 
experience, as well as proper training. The third ranked factor was communication. Communication serve performance of IBS project 
almost as same as how it serves conventional method of constructing. Communication serves the same purpose for both methods of 
construction but weighs more within an IBS construction environment. IBS construction involves more routine procedures and 
processes than that of a traditional construction method which significantly causes communication to be a bit complex. 

 
The importance of training weighs the same with the two different construction methods. Training factor in this paper refers to 

training of employee or mainly training of execution personnel. It is important and crucial to not just have an expert and knowledgeable 
leader or manager, but also a well-trained, versatile workforce in order to significantly boos performance. Government policies scored 
fifth in the rank of influential factors. Government being out from top 3 factors is actually quite surprising especially in the case of 
Malaysia’s IBS construction environment. In Malaysia particularly, government plays a major role in enforcing strict implementation of 
IBS as well as providing support platform for IBS practitioners in terms of financial. Government is also the only entity in Malaysia that 
has the authority to make amendment on policies of IBS in Malaysia which technically making government as supposedly one of the 
most influential factor that can directly affect how well a particular IBS project performs. Integration of resources refers to the contractors 
being able to fully make use of all its resources efficiently. Ability to integrate resources across the construction life cycle is categorized 
as one of influential factor affecting IBS performance. Even though the factor itself sounded complex and crucial, but from the 
systematic review, it has been found that integration of resources is not as important as having financially prepared and knowledgeable. 
The same goes to government policies and all other factors derived from this systematic review. The other factors such as lean 
construction, contractor’s satisfaction, utilization of software, market factor, technical factor, on-site management, integrated 
assessment processes, management factor, payment issues, and employee empowerment were discussed each in 1 article from all 
73 articles in this systematic review.  

 
In conclusion, through this systematic review, 16 influencing factors were derived from 73 articles with 6 of them being highly 

influential than the other based on the most discussed factors from all articles. The 6 highly influential factors are cost of construction, 
knowledge and expertise, training, communication, government policies and integration of resources. These 6 factors are the most 
discussed factors in 73 total articles that have significant impact towards IBS project performance. In order for a particular IBS project 
to efficiently perform, these are the 6 critical factors for contractors to utilize. Even so, there is still no holistic environment that can 
accurately shape towards maximum level of performance in reality of IBS construction. Each project is a unique endeavour undertaken 
through a set of tasks to achieve objective and deliverables. Uniqueness of a particular project is also a factor to be taken into careful 
consideration before applying measures. In other way, different project may incur different influential factors and some might be fatal 
in some ways while some may actually boost performance. Based on this review, 16 factors that can influence performance of IBS 
project were derived. Among all 16, 6 were deemed as most influential than the remaining 10 factors.  
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ABSTRACT
Alternative dispute resolution (ADR) has gained prevalent interests among practitioners and
researchers. To better explain the factors underpinning the use of ADR, Theory of planned
behaviour (TPB) model was applied to predict behavioural intention to use ADR. In general, the
TPB model posits that attitude, subjective norm and perceived behavioural control explain
actual behaviour. Therefore, this study investigates the role of attitude, subjective norm and per-
ceived behavioural control towards the prediction of intention in ADR use. Data were collected
from 128 ADR decision makers from Malaysian contractor firms. Both measurement and struc-
tural assessment of the model were performed by using Partial Least Squares (PLS) modelling.
The results showed that TPB model provides excellent predictive accuracy and relevance for
intention. The model was again examined in two distinctive scenarios. Attitude was found to be
the sole predictor of intention in the occurrence of dispute; and before negotiation fails. The
findings indicate a plausible future empirical investigation in the attitudinal dimension.

KEYWORDS
ADR use; attitude towards
ADR; theory of
planned behaviour

Introduction

Disputes remain inevitable in construction projects
(Haugen and Singh 2015). Conventional method such
as litigation involves technical adversities, various par-
ties and tedious documentations (Abdou et al. 2016).
To resolve disputes effectively without the route of
litigation, alternative dispute resolution (ADR) has
been used prominently to resolve dispute issues.
Understanding selection and use of ADR nevertheless
have gained interests from both practitioners and
researchers over the past three decades. Previous stud-
ies have shown that the wide range of factors influ-
encing ADR use can be largely categorized into
utilities factors, normative factors and self-efficacies.
Utilities factors include the benefits of ADR process
(Chong and Mohamad Zin 2012), flexibilities of ADR
proceedings (Cheung 1999; Cheung and Suen 2002),
positive outcomes of ADR to both disputants
(Cheung et al. 2002). These utility factors were
depicted to influence ADR use in a way that dispu-
tants form decisions based on the consideration of
costs of ADR, speed and confidence in the ADR
methods (Brooker and Lavers 1997). Then again,

normative factors stem from social factors such as
legal structures (Chan et al. 2006), and cultural orien-
tations (Tsai and Chi 2009). These social pressures
and social actors would oblige the disputants to com-
ply with certain use of ADR. Finally, self-efficacies
factors include financial capacities, strength of facts
(Marzouk et al. 2011) and knowledge of ADR
(Brooker and Lavers 1997). These factors indicate dis-
putants’ ability to carry out the use of ADR.

Lee et al. (2016) further substantiated that although
the factors influencing ADR use have been largely
identified, the relationship factors influencing selec-
tion and use of ADR were not empirically examined.
The issues that influence decisions are likely to differ
with the ADR methods and individual perspectives.

Intention-based models such as theory of planned
behaviour (TPB) overall provide better insights in
understanding decision making process (Taylor and
Todd 1995; Lin 2007). The virtues of TPB have been
tested in numerous studies in construction. For
example, TPB was found to provide superior explan-
ation in: behavioural intentions to form project part-
nering (Cheng 2016), knowledge sharing intentions in
construction firms (Zhang and Ng 2013), cognitive
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factors influencing safety behaviour (Goh and Sa’adon
2015), attitude and behavioural factors in waste man-
agement (Ara Begum et al. 2009; Teo and
Loosemore 2010).

Thus, to better understand decision making in ADR
use, this study aims to test TPB model in explaining
and predicting behavioural intention to use ADR. TPB
model posits that ‘behavioural intention’ is the result
of decision making process. Data were gathered from
128 project decision makers in the Malaysian contract-
ing firms specializing in building and civil engineering
works. Partial Least Squares Structural Equation
Modelling (PLS-SEM) was used to evaluate these two
conceptualized models. Theoretical implications of the
model were then presented and discussed.

Research objective

This study aims to test TPB model in explaining and
predicting intention to use ADR. The study further
examines the relationship between attitude, subjective
norm, perceived behavioural control and intention to
use ADR.

Theoretical framework and hypotheses

TPB posits that behaviour is jointly determined by
behavioural intention and perceived behavioural con-
trol (Ajzen 1991). Intentions are the culmination of
decision making process (Sheeran et al. 2005; Ajzen
and Manstead 2007). A person’s decision to act is
equivalent to the decision to act (Fife-Schaw et al.
2007). Given sufficient perceptions of degree of con-
trol over the behaviour, the stronger should be the
person’s intention to act (Fishbein and Ajzen 2010).

Intention is an indication of how much of an effort
people are willing to put in to perform a behaviour
(Ajzen 1991). It is formed by the combination of atti-
tude, subjective norm and perceived behavioural

control (Ajzen 2011). Attitude refers to one’s personal
evaluation of a behaviour based on the positive and
negative outcomes associated with it (Zemore and
Ajzen 2014). It reflects generated feelings of favour-
able or unfavourable towards performing a behaviour
(Taylor and Todd 1995). Subjective norm refers to
beliefs about the expectations of important referents
(Ajzen 1999). It can refer to social pressure felt by the
person with regard to a particular intended act, or
not performing that act (Ajzen 1991). Meanwhile,
perceived behavioural control (PBC) refers to per-
ceived ease or difficulty of performing a behaviour
(Ajzen 2002). Overall, the more favourable the atti-
tude and subjective norm, and greater perceptions of
control over the behaviour, the higher would be a
person’s intention to perform the behaviour
(Ajzen 2006).

Decision to select and use ADR for dispute reso-
lution involves careful deliberation. Each behaviour
involves a choice, even if the choice is between per-
forming the behaviour or otherwise (Ajzen 2015).
Based on TPB, the choice over the use of an ADR
method is posited to be guided by these functions
(Equation (1)). The conceptualized model is further
portrayed in Figure 1.

Intention to use ADR = W1 (Attitude towards
ADR use) + W2 (Subjective Norm with Regard ADR
use) + W3 (Perceived Behavioural Control over ADR
use); where W1, W2, and W3 are empirical deter-
mined weights.

The hypothesized paths in this model are formu-
lated as below:

H1: Attitude towards ADR (ATT) use relates
positively to intention to use ADR (INT).

H2: Subjective Norm with regard ADR use (SN)
positively relates to intention to use ADR (INT)

H3: Perceived Behavioural Control over ADR use
(PBC) positively relates to intention to use ADR (INT)

Figure 1. TPB model in ADR selection behaviour.
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Research methodology

Development of questionnaire

A structured questionnaire which consists of 3 major
sections was designed and used for data collection.
The first section of the questionnaire consists of 4 dif-
ferent scenarios (A, B, C and D). The respondents
would be asked to select a scenario that best describes
one of the on-going projects in their respective organ-
izations, as shown in Table 1.

Then, based on the selected scenario, the respond-
ents were required to provide dispute or claim details
in section 2. With reference to claim and dispute tax-
onomies developed by Love et al. (2010),
Kumaraswamy (1997), and Charoenngam and

Mahavarakorn (2011), the respondents were required
to select one of the 15 types major categories of dis-
putes or claims as depicted in Table 2.

Following that, the respondents were further simu-
lated with these hypothetical scenarios with guided
instructions as shown in Table 3.

The respondents were offered a list of 7 major
types of dispute resolution methods: i) Arbitration, ii)
Mediation, iii) Adjudication (Under Construction
Industry Payment and Adjudication Act) CIPAA
2012, iv) Adjudication (Contractual), v) Expert
Determination, vi) Dispute Review Board (DRB) and
vii) Dispute Adjudication Board (DAB). Finally in
Section 3 of the questionnaire, the respondents were
further required to respond to the instruments based

Table 1. Section 1 – choice of scenario.
Scenario Summarized description

A There is a major dispute in one of the projects; unable to reach settlement; still in the stage of deciding
on which ADR method to be used for settling the dispute.

B Recently settled a major dispute in one of the projects with an ADR method.
C There is a major dispute in one of the projects; Currently using an ADR method to settle the dispute.

(Settlement in progress).
D There is a major claim in one of the projects; in the stage of negotiating the claim.

Table 2. Section 2 – type of dispute/claim.
Category Types of dispute/claim encountered in project

1 Change/variation order
2 Errors in drawings, specifications and quantities
3 Differing site conditions
4 Payment (e.g.: Delayed progress payment/ non-payment related dispute, etc.)
5 Delay (e.g.: Extension of time & disruption related dispute, etc.)
6 Ambiguity in contract terms/contract interpretation
7 Quality related (e.g.: Defects, workmanship, etc.)
8 Performance related (e.g.: Supply of goods, materials, execution of work, suspension issue, issue of ‘regularly and diligently’ etc.)
9 Information & administrative related dispute
10 Awards & decisions (e.g.: Dispute about adjudication/arbitration awards, etc.)
11 Professional negligence
12 Personal injuries
13 Property damages
14 Nomination & re-nomination (e.g.: Appointment of replacement person, etc.)
15 Compliance with instruction (e.g.: Compliance with instruction by s.o/ architect, etc.)

Table 3. Section 2 – selection of ADR methods.
Previously chosen scenario Simulating hypothetical scenario (Time) ADR selection

A Note: No further instruction given - This implies
that the current on-going dispute
requires settlement.

Select only one ADR method to settle the dispute.

B ‘If you have previously selected Scenario B,
imagine this similar dispute would reoccur in
the future (when negotiation fails) in
your project’.

Select only one ADR method to settle this simi-
lar dispute

C ‘Imagine if your current ADR method fails to settle
the current dispute’.

Select only one ADR method to settle the dispute

D ‘Imagine if this negotiation breaks down and turns
into a major dispute; and the Superintending
Officer/ Engineer / Architect/ Officer/ Contract
Administrator’s decision fails to satisfy either
party (If applicable)’.

Select only one ADR method to settle the dispute
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on seven-point Likert Scale, ranging from ‘1- Strongly
Disagree, 2- Moderately Disagree, 3- Somewhat
Disagree, 4- Neutral, 5- Somewhat Agree, 6-
Moderately Agree and 7- Strongly Agree’. Intention
was based on Ajzen and Driver (1991) and Taylor
and Todd (1995). Subjective norm captures social
pressures felt by the respondents with regard to the
use of ADR method, and was adapted based on Ajzen
and Driver (1991) and Taylor and Todd (1995).
Perceived behavioural control captures respondents’
perceived confidence and ability to use the selected
ADR method, and was measured based on Taylor and
Todd (1995). Intention captures the willingness of the
respondents to use ADR to settle dispute, and was
based on Fishbein and Ajzen (2010). The measure-
ment items were based on previous suggestions and
studies, reworded and rendered to suit relevantly to
the context of ADR use. The samples of measurement
items for the constructs were shown in Table 4.

Survey administration

To achieve the objective, this study targets construc-
tion professionals in building and civil engineering
contracting companies with high decision making
authority for their organizations. After the constructs
and their operationalized measurement items were
developed, the questionnaire was first pre-tested by 3
construction experts specializing in building and civil
engineering works using face interviews. The word-
ings and structure of the questionnaire were revised

and amended accordingly. To further enhance the
psychometric properties of the scales, the question-
naire was pilot tested by 20 construction professio-
nals. The measurement properties of the final items
were confirmed. Overall, the feedbacks on the ques-
tionnaire were favourable and positive. The finalized
questionnaire was then set to be sent for main survey.

The study’s main sample was contractors specializ-
ing in building and engineering works. 57,519 con-
tractors were registered with the Construction
Industry Development Board (CIDB) from October
2015 until December 2015. Contractors were selected
as the respondents, as their propensity to dispute is
considered to be the highest compared to the other
categories of project professionals. Studies have shown
that contractors have been plagued with various con-
tractual issues and disputes, for example, non-pay-
ment disputes (Abdul-Rahman et al. 2014).
Nevertheless, the population size of the contractors in
Malaysia can be identified and determined systematic-
ally. These contractors were classified into 7 catego-
ries (G1–G7) according to their tendering capacities.
In studies where large populations are involved, sam-
ples between 1000 and 2000 are deemed appropriate
to provide information about most population. This
study adopts stratified random sampling techniques.
According to Gideon (2012), stratified sampling is a
sampling method in which a population is divided
into mutually exclusive groups (called strata), fol-
lowed by a selection of simple random samples or
systematic samples from each of the groups (each

Table 4. Measurement items.
Model construct Item code Sample of measurement item Source for item development

Attitude (3 Items) ATT_1 Using this ADR method to settle the
dispute would be a good idea

Adapted from Ajzen and Driver
(1991); Taylor and Todd (1995)

ATT_2 Using this ADR method to settle the
dispute would be a wise idea

ATT_3 Using this ADR method to settle the
dispute would be desirable

Subjective norm (3 Items) SN_1 Most people who influence my
behaviour would think that I
should use this ADR method

Adapted from Ajzen and Driver
(1991); Taylor and Todd (1995)

SN_2 Most people who are important to
me would think that I should use
this ADR method

SN_3 Most people whose opinions I value
would approve of me using this
ADR method

Perceived behavioural control
(3 Items)

PBC_1 Using this ADR method would be
entirely within my control.

Adapted from Taylor and Todd (1995)

PBC_2 I would be able to use this
ADR method

PBC_3 I have the resources and the know-
ledge and the ability to make use
of this ADR method.

Intention (4 Items) INT_1 I intent to use this ADR method Adapted from Fishbein and
Ajzen (2010)INT_2 I plan to use this ADR method

INT_3 I will use this ADR method
INT_4 I am willing to use this ADR method
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stratum). As shown in Table 5, a total of 2000 sam-
ples were randomly stratified for the main survey.
The size of the sample was determined in this equa-
tion (Abdul-Rahman et al. 2014), where n/N¼ 2000/
57519¼ 0.035; where n is the size of sample and N is
the size of population. Table 6 shows the contractors’
classification according to their tendering capacities.

The survey was administered through email invita-
tions. Contractors were invited to respond to the
attached survey link provided in the invitation e-mail
message. The survey was distributed in total of two
waves. The contractors were first invited to respond
to the survey (first wave), and the data collection
period opened for 8weeks. Following that, the same
respondents were again reminded to respond to the
survey, and the collection period opened for another
8weeks (2nd Wave).

Results

The data were analyzed using Smart PLS (Partial
Least Squares) version 2.0. PLS modelling technique
offers various merits. It has been credited with its
capabilities to deal with wider range of sample size,
complex models, and less restrictive assumptions
about research data (Hair et al. 2011). Thus, PLS was
used to analyze latent variables and verify hypotheses
in the hypothesized model. This section presents the

analysis of sample characteristics such as response
rate, non-response bias assessment, respondents’
background, project details and evaluations of both
measurement and structural model.

Response rate and non-response bias assessment

114 responses were received in the first wave, while
another 14 responses were received in the second
wave. A total of 128 surveys were completed online,
representing a response rate of 6.4%. To ascertain the
responses were free from non-response bias, this
study adopts recommendations of Rogelberg and
Stanton (2007) and Armstrong and Overton (1977).
Wave analysis was used, where the late respondents
(Wave 2) were compared to early respondents (Wave
1). Two groups were compared in terms of
respondents’ demographic backgrounds such as years
of experience in construction, contractor’s grade,
organisation positions, decision making authority; and
project details such as project locations, project char-
acteristics, decision making authority, and responses
for each measurement items. Two-sample independ-
ent sample t-tests was employed to assess non-
response bias. There was no evidence to support a
significant difference of demographic variables and
key items between early respondents and late
respondents at a 0.05 alpha level. This suggests a

Table 5. Stratified samples.

Location (States)

Grade1 Grade 2 Grade 3 Grade 4 Grade 5 Grade 6 Grade 7

Total pop S. Total pop S. Total pop S. Total pop S. Total pop S. Total pop S. Total pop S.

Johor 2623 91 976 34 765 27 285 10 300 10 111 4 386 13
Kedah 1959 68 432 15 214 7 103 3 108 4 54 2 181 6
Kelantan 1966 68 493 17 202 7 84 3 106 3 61 2 119 4
Labuan 137 4 21 1 15 1 2 1 1 0 0 0 1 0
Melaka 985 34 275 10 213 7 108 4 106 4 37 1 130 5
Negeri Sembilan 1756 61 522 18 258 9 107 4 132 4 41 1 95 3
Pahang 2089 73 561 19 317 11 176 6 152 5 60 2 122 4
Perak 2415 84 592 21 397 14 191 7 226 8 83 3 156 5
Perlis 864 30 105 4 46 2 15 0 27 1 6 0 31 1
Pulau Pinang 1118 39 232 8 329 11 139 5 176 6 81 3 328 11
Sabah 5302 184 1215 42 561 20 136 5 186 7 74 3 445 16
Sarawak 1971 69 777 27 358 12 132 5 169 6 78 3 436 15
Selangor 3493 122 1150 40 1359 47 609 21 916 32 262 9 1252 44
Terengganu 2257 79 570 20 248 9 152 5 196 7 85 3 186 7
Wilayah P. 1307 45 411 14 859 30 418 14 890 31 243 8 1312 46
Total 1051 290 214 93 128 44 180

Table 6. Contractors’ classification.
Grade Tendering capacities Paid up capital/ net capital worth Contractor categories (Size)

G7 No limit 750,000.00 Large
G6 Not exceeding 10 million 500,000.00 Medium
G5 Not exceeding 5 million 250,000.00 Medium
G4 Not exceeding 3 million 150,000.00 Medium
G3 Not exceeding 1 million 50,000.00 Small
G2 Not exceeding 500,000 25,000.00 Small
G1 Not exceeding 100,000 5,000.00 Small
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plausible conclusion that no indication of any non-
response-bias in the data set exists.

The minimum sample size for PLS path model
estimation should at least be equal or larger than (1)
10 times the largest number of formative indicators
used to measure one construct (Hair et al. 2011,
2014); or 10 times the largest number of structural
paths directed at a particular construct in the model
(Hair et al. 2011, 2014). The largest number of

structural paths in the conceptual ADR decision mak-
ing behavioural model is 3, which implies a minimum
sample size of 30. The total cases obtained in this
study are 128, thus exceeding the minimum require-
ment of sample size for PLS path model.

Respondents’ background

This section presents an analysis of all 128
respondents’ background. Table 7 shows the profiles
of the respondents.

All respondents hold important managerial posi-
tions in their organizations and have high decision
making authorities in their organization. 71.1%
respondents somewhat agree; 16.4% moderately agree;
while 12.5% strongly agree that they are authorized to
make decisions for ADR use in their respective proj-
ects. Top three positions in the organizations include
directors (22.7%, n¼ 29), managing directors (22.7%,
n¼ 29) and executive directors (8.6%, n¼ 11). 12.5%
(n¼ 16) of the respondents have experience in arbi-
tration and adjudication (contractual). 7.8% (n¼ 10)
in mediation, followed by 7% (n¼ 9) with experience
in Adjudication (CIPAA 2012), and 3.9% (n¼ 5) in
expert determination.

Project details

37 respondents reported to have a major dispute in
one of the projects, and still in the stage of deciding
which ADR method to be used (Scenario A). 13
respondents reported to have just recently settled a
major dispute in one of the projects with an ADR
method (Scenario B). 14 respondents reported to have
settlement in progress (Scenario C), and finally 64
respondents were negotiating a major claim in one of
the projects. Table 8 shows the type of scenarios faced
by the respondents.

Table 7. Respondent’s background (N¼ 128).
Designation used in organization Frequency %

President 4 3.1
Executive Director 11 8.6
Managing Director 29 22.7
Chief Executive Officer 7 5.5
Director 29 22.7
Others 48 37.5
Assistant Vice President 2
Project Manager 6
Assistant Project Manager 1
Project Coordinator 1
Contract Manager 2
Assistant Contract Manager 1
General Manager 4
Site Engineer 1
Site Manager 2
Project Engineer 3
Project Executive 1
Executive Manager 2
Admin Manager 1
Senior Executive 1
Engineer 1
Manager 12
Assistant Manager 2
Assistant Managing Director 1
Contract Executive 2
Quantity Surveyor 2

Authorized to make decisions for ADR use in projects
1. Strongly disagree – –
2. Moderately disagree – –
3. Somewhat disagree – –
4. Neutral – –
5. Somewhat agree 91 71.1
6. Moderately agree 21 16.4
7. Strongly agree 16 12.5

Contractor’s grade
Grade 1 6 4.7
Grade 2 34 26.6
Grade 3 23 18.0
Grade 4 18 14.1
Grade 5 11 8.6
Grade 6 4 3.1
Grade 7 32 25.0

Years of experience in the construction industry
1–5 years 34 26.6
6–10 years 27 21.1
11–15 years 28 21.9
16–20 years 12 9.4
21–25 years 7 5.5
26-30 years 9 7.0
31-35 years 4 3.1
More than 35 years 7 5.5

Experience in ADR use
Arbitration 16 12.5
Mediation 10 7.8
Adjudication (CIPAA 2012) 9 7.0
Adjudication (Contractual) 16 12.5
Expert determination 5 3.9
Dispute review board 2 1.6

Table 8. Overall scenario (Main survey).
Scenario Description Frequency Percentage%

A There is a major dispute in one of
the projects; unable to reach
settlement; still in the stage of
deciding on which ADR method be
used for settling the dispute.

37 28.9

B Recently settled a major dispute in
one of the projects with an
ADR method.

13 10.2

C There is a major dispute in one of
the projects; Currently using an
ADR method to settle the dispute.
(Settlement in progress).

14 10.9

D There is a major claim in one of the
projects; in the stage of negotiat-
ing the claim.

64 50
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Table 9. Overall project details.

Project details

A (N¼ 37) B (N¼ 13) C (N¼ 14) D (N¼ 64)
Total

(N¼ 128)

N % N % N % N % N %

Type of project
1. Residential 12 32.4 1 7.7 3 21.4 16 25.0 32 25
2. Commercial 10 27.0 1 7.7 1 7.1 13 20.3 25 20
3. Cultural – – – – – – 1 1.6 1 1
4. Sporting – – 2 15.4 – – – – 2 2
5. Healthcare – – – – – – 2 3.1 2 2
6. Civil & infrastructure 9 24.3 8 61.5 9 64.3 27 42.2 53 41
7. Industrial 6 16.2 1 7.7 1 7.1 5 7.8 13 10

Project location
1. Johor 5 13.5 1 7.7 2 14.3 7 10.9 15 12
2. Kedah 1 2.7 2 15.4 1 7.1 2 3.1 6 5
3. Kelantan 3 8.1 1 7.7 1 7.1 4 6.3 9 7
4. Melaka 1 2.7 – – 1 7.1 2 3.1 4 3
5. Negeri Sembilan – – – – – – 3 4.7 3 2
6. Pahang 3 8.1 1 7.7 1 7.1 5 7.8 10 8
7. Perak 1 2.7 – 1 7.1 3 4.7 5 4
8. Perlis – – 1 7.7 – – – 4.7 1 1
9. Penang 4 10.8 – – – 3 4.7 7 5
10. Sabah 2 5.4 1 7.7 – – 6 9.4 9 7
11. Sarawak 5 13.5 1 7.7 1 7.1 4 6.3 11 9
12. Selangor 5 13.5 2 15.4 4 28.6 17 28.6 28 22
13. Terengganu 1 2.7 2 15.4 2 14.3 3 4.7 8 6
14. Kuala Lumpur 6 16.2 1 7.7 – – 5 7.8 12 9

Type of project dispute/Claim
Change/variation order 8 21.6 5 38.5 2 14 15 23 30 23
Errors in drawings, specifications and quantities 6 16.2 1 7.69 1 7.1 4 6.3 12 9
Differing site conditions 2 5.4 – – 1 7.1 4 6.3 7 5
Payment (e.g.: Delayed progress payment/
non-payment related dispute, etc.)

10 27.0 4 30.8 5 36 20 31 39 30

Delay (e.g.: Extension of time & disruption related
dispute, etc.)

5 13.5 – – – – 7 11 12 9

Ambiguity in contract terms/contract interpretation 1 2.7 1 7.69 - – 1 1.6 3 2
Quality related (e.g.: Defects, workmanship, etc.) 2 5.4 – – 1 7.1 2 3.1 5 4
Performance related (e.g.: Supply of goods, materials,
execution of work, suspension issue, issue of ‘regularly
and diligently’ etc.)

1 2.7 – – 1 7.1 – – 2 2

Information & administrative related dispute – – – – 1 7.1 4 6.3 5 4
Awards & decisions (e.g.: Dispute about adjudication/
arbitration awards, etc.)

– – 1 7.69 1 7.1 – – 2 2

Professional negligence 1 2.7 1 7.69 – – – – 2 2
Personal injuries – – – – – – 1 1.6 1 1
Property damages – – – – – – – – – –
Nomination & re-nomination (e.g.: Appointment of
replacement person, etc.)

1 2.7 – – – – 1 1.6 2 2

Compliance with instruction (e.g.: Compliance with
instruction by s.o/ architect, etc.)

– – – – 1 7.1 5 7.8 6 5

Contract Sum
Contract sum less than 10 million 25 67.6 9 69.2 12 85.8 59 92.2 105 82
10 million� Contract sum <50 million 6 16.2 1 7.7 – – 4 6.3 11 9
50 million� Contract sum <100 million 2 5.4 3 23.0 – – 1 1.6 6 5
100 million� Contract sum <150 million 2 5.4 – – 1 7.1 – – 3 2
150 million� Contract sum <200 million – – – – – – – – – –
200 million� Contract sum <250 million – – – – – – – – – –
250 million� Contract sum 2 5.4 – – 1 7.1 – – 3 2

Standard form of contract used
PWD 203 (Rev 1./2010) – Drawing and specification

forms part of contract
3 8.1 2 15.4 1 7.1 5 7.8 11 9

PWD 203A(Rev 1./2010) – Bills of quantities forms part
of contract

5 13.5 1 7.69 – – 15 23 21 16

PWD 203 (Rev 10/83) – Drawing and specification
forms part of contract

– – 1 7.69 1 7.1 2 3.1 4 3

PWD 203A (Rev 10/83) – Bills of quantities form part
of the contract

2 5.4 2 15.4 – – 2 3.1 6 5

PWD DB/T Rev 2002 (Turnkey) – – – – – – – – –
PWD DB Rev 2007 (Design & build) 1 2.7 – – 1 7.1 1 1.6 3 2
PWD FORM DB (Rev.1/2010) 1 2.7 – – – – – – 1 1
PWD 203N (Nominated sub contract) 2 5.41 3 23.1 3 21 3 4.7 11 9
FIDIC conditions of contract for construction

(Red Book)
– – – – – – 1 1.6 1 1

(continued)
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Table 9 shows the overall project details in accord-
ance to the selected scenario. Type of projects
reported in this study include civil & infrastructure
projects (53 projects, 41%), followed by residential (32
projects, 25%), commercial (25 projects, 20%), indus-
trial (13 projects, 10%), healthcare (2 projects, 2%),
sporting (2 projects, 2%) and cultural (1 project, 1%).
Most of the projects take place in Selangor (28 proj-
ects, 22%), while there is only one project in Perlis (1
project, 1%). East Malaysia region reports almost
equal number of projects, where 11 projects (9%)
commenced in Sarawak, and 9 projects (7%) com-
menced in Sabah.

As for reported dispute/claim issues, most of the
respondents had payment issues (39 cases, 30%).
Personal injuries (1 case, 1%) were the least reported
issues. Majority of the projects (105 projects, 82%)
had contract sum value less than 10 million. 11 proj-
ects (9%) were reported to have value between 10 and
50 million, 6 projects (5%) between 50 million and
100 million, 3 projects (2%) between 100 million and
150 million and another 3 projects more than 250
million ringgit.

PWD 203A (Rev1/2010) was the most used con-
tract (used in 21 projects, 16%), while PWD Form
DB (Rev1/2010), FIDIC (Red Book) and FIDIC

(Silver Book) were the least used contract (each used
in 1 project, 1%).

Overall, most respondents (n¼ 59, 46.1%) selected
arbitration as the intended choice of settling the
hypothetical dispute issues, seconded by Adjudication
CIPAA 2012 (n¼ 27, 21.1%), followed by mediation
(n¼ 21, 16.4%), expert determination (n¼ 10, 7.8%)
and contractual adjudication (n¼ 7, 5.5%). 2 respond-
ents (1.6%) chose facilitated negotiation. The least
preferred choice was dispute review board (n¼ 1, 1%)
and dispute adjudication board (n¼ 1, 1%).

Measurement model (N¼ 128 cases)

Firstly, the model was assessed in terms of its reliability
and validity. In this measurement model, all constructs
of the conceptual ADR decision making behavioural
model were assessed reflectively. There are two types
of reliability assessment: internal consistency reliability
and indicator reliability. Internal consistency reliability
is assessed with composite reliability, where it should
be higher than 0.70; while indicator reliability is
assessed with indicator loadings, where they should be
higher than 0.70 (Hair et al. 2011, 2014). On the other
hand, there are two types of validity assessments: con-
vergent validity and discriminant validity. Convergent

Table 9. Continued.

Project details

A (N¼ 37) B (N¼ 13) C (N¼ 14) D (N¼ 64)
Total

(N¼ 128)

N % N % N % N % N %

FIDIC conditions of contract for plant and design/
Build (Yellow)

– – – – – – – – –

FIDIC conditions of contract for EPC Turnkey
Projects (Silver)

1 2.7 – – – – – 1 1

FIDIC short form of contract (the Green Book) – – – – – – – – –
PAM contract 2006 (With Quantities) 9 24.3 2 15.4 – – 9 14 20 16
PAM contract 2006 (Without Quantities) 1 2.7 – 1 7.1 3 4.7 5 4
PAM sub-contract 2006 3 8.11 – – – 1 1.6 4 3
CIDB standard form of contract for building works

(2000 Edition)
5 13.5 1 7.69 2 14 7 11 15 12

CIDB sub-contract form [CIDB.B(NSC)/2002] 1 2.7 1 7.69 2 14 2 3.1 6 5
CIDB model terms of construction contract for sub

contract work
– – – – 1 7.1 2 3.1 3 2

IEM.CE 2011: IEM form of contract for civil
engineering works

– – – – – – – – –

IEM.CES 1/90: IEM standard conditions of sub-contract
for use in conjunction with the IEM conditions of
contract for civil engineering works

1 2.7 – – 1 7.1 5 7.8 7 5

In house 2 5.4 – – 1 7.1 4 6.3 7 5
PAM 1998 – – – – – – 2 3.1 2 2

Intended choice of ADR to settle hypothetical dispute/
claim scenario
1. Arbitration 15 40.5 10 76.9 4 28.6 30 46.9 59 46.1
2. Mediation 7 18.9 1 7.7 4 28.6 9 14.1 21 16.4
3. Adjudication under CIPAA 2012 8 21.6 1 7.7 3 21.4 15 23.4 27 21.1
4. Adjudication (Contractual) 3 8.1 – – 1 7.1 3 4.7 7 5.5
5. Expert determination 3 8.1 1 7.7 1 7.1 5 7.8 10 7.8
6. Dispute review board – – – – 1 1.6 1 0.8
7. Dispute adjudication board – – – – 1 1.6 1 0.8
8. Other: (Facilitated negotiation) 1 2.7 – – 1 7.1 – – 2 1.6
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validity is assessed with the average variance extracted
(AVE), and the value should be higher than 0.50.
Discriminant validity is assessed by comparing the
square root of AVE of each latent construct with the
construct’s correlation with any other latent construct
(Fornell-Larcker Criterion), and by comparing the
indicators’ loading with their respective cross loadings.
To achieve discriminant validity, the square root of
AVE of each construct should be higher than the con-
struct’s correlation with any other latent construct;
while the indicators’ loadings should be higher than all
of their cross loadings (Hair et al. 2011, 2014). The val-
idity and reliability results of the measurement model
are presented in Table 10, while the results of cross
loadings and Fornell-Larcker criterion are each shown
in Tables 11 and 12.

Structural model assessment

After reliability and validity of the items have been
confirmed, the next step involved the evaluation of

the structural model. Before proceed to the other
interpretations, collinearity issues should be first
addressed (Hair et al. 2014). Absence of correlations
between independent variables in regressions should
be met as multicollinearity would cause difficulty to
determine the separate effects of individual variables
(Saunders et al. 2012). The level of collinearity can be
measured by tolerance value and variance inflation
factor (VIF). In the context of PLS-SEM, a tolerance
value of 0.20 or lower, and a Variance Inflation
Factor of 5 or higher would indicate serious collinear-
ity issues (Hair et al. 2011). To assess the presence of
collinearity in this study, variance inflation factors
(VIF) values for all predictors (independent variables)
are determined and further presented in Table 13.
The results showed that all VIF values are less than 5
and are within the acceptable range. Thus, collinearity
is not an issue in the data sets.

A bootstrapping procedure with 128 cases and
5000 subsamples has been conducted to assess the fol-
lowings: evaluation of R2 value, hypothesis testing,

Table 10. Measurement Model Assessment (N¼ 128).
Constructs Items Loadings Composite reliability Average variance extracted (AVE)

Attitude (ATT) ATT_1 0.9646 0.9749 0.9284
ATT_2 0.9762
ATT_3 0.9497

Intention (INT) INT_1 0.974 0.9817 0.9306
INT_2 0.974
INT_3 0.965
INT_4 0.944

Perceived behavioural control (PBC) PBC_1 0.922 0.9483 0.8594
PBC_2 0.956
PBC_3 0.902

Subjective norm (SN) SN_1 0.9474 0.9657 0.9038
SN_2 0.9663
SN_3 0.9380

Table 11. Analysis of cross loading.
Items ATT (Attitude) INT (Intention) PBC (Perceived behavioural control) SN (Subjective norm)

ATT_1 0.9646 0.8362 0.7328 0.7568
ATT_2 0.9762 0.8478 0.7298 0.748
ATT_3 0.9497 0.8178 0.7625 0.7705
INT_1 0.8683 0.9743 0.7362 0.7534
INT_2 0.8112 0.9743 0.7297 0.7391
INT_3 0.8469 0.9655 0.7158 0.7375
INT_4 0.8116 0.9442 0.6974 0.7148
PBC_1 0.735 0.7031 0.922 0.8186
PBC_2 0.7328 0.7323 0.9561 0.7629
PBC_3 0.6693 0.6351 0.9021 0.7192
SN_1 0.7409 0.7084 0.74 0.948
SN_2 0.7502 0.7417 0.815 0.9671
SN_3 0.7531 0.7264 0.805 0.9367

Table 12. Fornell-Larcker criteria.
Attitude Intention Perceived behavioural control Subjective norm

Attitude 0.9635
Intention 0.8656 0.9647
Perceived behavioural control 0.7695 0.7463 0.927
Subjective norm 0.7869 0.7634 0.828 0.9507
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assessment of effect sizes f2 and assessment of predict-
ive relevance Q2. The overall results are shown in
Table 14.

The results showed that the model (pooled scen-
ario, N¼ 128) explains 77.1% of the variance
explained in intention to use ADR. The cross vali-
dated redundancy (Q2) value (0.7113) of intention
confirmed the model has satisfactory predictive rele-
vance. Predictive redundancy Q2 value above 0.5 indi-
cates a predictive model (Chin 2010).

The bootstrapping results indicate that attitude is
positively related to intention (b¼ 0.6597, t¼ 6.8035,
p< 0.01). Attitude has a significant large effect on
intention (f2¼ 0.64, q2¼ 0.491). In contrast, no sig-
nificant relationship exists between subjective norm
and intention (b¼ 0.1160, t¼ 1.3319), and no signifi-
cant relationship exists between perceived behavioural
control and intention (b¼ 0.1482, t¼ 1.5494).

Role of Scenario

The data were collected based on four distinctive
scenarios that were embedded in the questionnaire

survey. At this end, Scenario A, B, C and D each
recorded samples of 37, 13, 14 and 64 respondents.
Although PLS-SEM offers plausible merits to data, the
requirement of data sets in the model should be con-
sidered. The largest numbers of structural paths in
the TPB model are 3, which imply a minimum sam-
ple size of 30 should be met. Only both Scenario A
(N¼ 37) and D (N¼ 64) fulfils the minimum require-
ment of sample size. Both scenario B (N¼ 13 cases)
and scenario C (N¼ 14 cases) were not part of the
scenario based evaluation due to their limitation to
meet 10 times rule.

In scenario A, 37 respondents were facing disputes
in their projects and were in the stage of deciding on
which ADR method to be used for dispute settlement;
while in Scenario D, 64 respondents were in the stage
of negotiating claims in their projects. Respondents in
scenario A were required to select an ADR to settle
their corresponding disputes; while respondents in
Scenario D were instructed to select an ADR method
to settle their manifested dispute when negoti-
ation fails.

Measurement model (Scenario A and D)

Overall, the validity and reliability results of
Measurement Model for Scenario A and D were pre-
sented in Table 15; while the results of cross loadings
and Fornell-Larcker criterion are shown in Tables 16
and 17.

The result shows that all loadings of all items and
composite reliability (CR) for all constructs were

Table 13. Collinearity assessment.

Model

Collinearity statistics

Tolerance VIF

1 (Constant)
ATT 0.336 2.972
PBC 0.278 3.591
SN 0.259 3.858

Independent variable: Intention (INT)

Table 14. Pooled assessments.
Construct/Path Path coefficient (b) t-statistics f2 effect size q2 effect size R2 Q2

Intention 0.771 0.7113
H1: Attitude ⟶ Intention 0.6597��� 6.8305 0.64 0.491
H2: Subjective norm ⟶ Intention 0.1160 1.3319 – –
H3: Perceived behavioural control ⟶ Intention 0.1482 1.5494 – –
���Significant p< 0.01.

Table 15. Validity and reliability results of measurement model (Scenario A and D).

Constructs Items

Loadings (Scenario
Composite

reliability (Scenario)

Average variance
extracted (AVE)
(Scenario )

A D A D A D

Attitude (ATT) ATT_1 0.9713 0.9731 0.9840 0.9801 0.9536 0.9427
ATT_2 0.9740 0.9817
ATT_3 0.9843 0.9578

Intention (INT) INT_1 0.9797 0.9713 0.9793 0.9819 0.9221 0.9312
INT_2 0.9681 0.9746
INT_3 0.9401 0.9667
INT_4 0.9528 0.9471

Perceived behavioural control (PBC) PBC_1 0.9584 0.9206 0.9725 0.9556 0.9218 0.8776
PBC_2 0.9712 0.9642
PBC_3 0.9505 0.9251

Subjective norm (SN) SN_1 0.9651 0.9611 0.9768 0.9714 0.9334 0.9189
SN_2 0.9661 0.9732
SN_3 0.9671 0.9412
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above 0.7 which shows significant results of reliability
(both Scenarios). AVE of all constructs exceeds the
threshold 0.5, and confirms a satisfactory degree of
convergent validity.

Next, the discriminant validity of the constructs
was examined. Tables 16 and 17 show that no indica-
tor loadings were higher than the opposing con-
structs, and the square root of each constructs’ AVE
was higher than the constructs’ correlation with the
other constructs in the model (both scenarios). The
overall results confirm that the discriminant validity
of all constructs was satisfactory met.

Structural model assessment (Scenario A & D)

Similarly, before evaluating the structural model for
both Scenario A and D, the collinearity issues are first
addressed and presented in Table 18. The results
show that the VIF values are less than 5.0 and within
the acceptable range. Collinearity issues are thus not
an issue in the data sets for both scenarios. Both PLS
Algorithm (path weighting scheme) with maximum
iterations of 300 and a bootstrapping procedure of 37
cases for scenario A and 64 cases for scenario D and
5000 resamples were undertaken to evaluate R2 value,
hypothesis testing, effect sizes f2, predictive relevance
Q2 and q2 effect sizes.

The hypotheses for both scenarios were examined
by evaluating the path coefficient and t-statistics. As
shown in Table 19 above, the findings show that the

TPB model is structural good (R2 ¼ 0.832 for
Scenario A, and R2 ¼ 0.773 for Scenario D) and suffi-
cient in predicting behavioural intention to use ADR
(selection behaviour). All hypotheses were rejected,
except H1 Attitude �> Intention (b¼ 0.8930,
t¼ 7.1973, p< 0.01) for Scenario A; while
b¼ 0.39804, t¼ 3.9804, p< 0.01 for scenario D).
Apparently, the effect size of attitude on intention is
substantially large (f2> 0.35). This shows supporting
evidence H1, where attitude plays a prominent role in
influencing intention in both scenarios. Next, the
model’s predictive relevance for both scenarios is
examined with Stone-Geisser’s Q2 value by using
blindfolding procedure. With respect to intention, Q2

for scenarios A & D has predictive relevance value of
0.7604 and 0.7183. Both values exceed 0.5 and are
indicative of a predictive model (Chin 2010). The Q2

values are considerably above zero, providing support
for both model’s predictive relevance related to the
endogenous construct (intention). The q2 effect sizes
are interpreted as substantially large (>0.35). This

Table 16. Cross loading assessments (Scenarios A and D).
Scenario A ATT INT PBC SN Scenario D ATT INT PBC SN

ATT_1 0.9731 0.8516 0.8116 0.7826 ATT_1 0.9731 0.8516 0.8116 0.7826
ATT_2 0.9817 0.8505 0.7863 0.774 ATT_2 0.9817 0.8505 0.7863 0.774
ATT_3 0.9578 0.82 0.7865 0.7559 ATT_3 0.9578 0.82 0.7865 0.7559
INT_1 0.8762 0.9713 0.7573 0.7552 INT_1 0.8762 0.9713 0.7573 0.7552
INT_2 0.8016 0.9746 0.7647 0.7653 INT_2 0.8016 0.9746 0.7647 0.7653
INT_3 0.8399 0.9667 0.724 0.7241 INT_3 0.8399 0.9667 0.724 0.7241
INT_4 0.8228 0.9471 0.7417 0.7508 INT_4 0.8228 0.9471 0.7417 0.7508
PBC_1 0.7884 0.7591 0.9206 0.8414 PBC_1 0.7884 0.7591 0.9206 0.8414
PBC_2 0.744 0.7244 0.9642 0.7551 PBC_2 0.744 0.7244 0.9642 0.7551
PBC_3 0.7666 0.6878 0.9251 0.7554 PBC_3 0.7666 0.6878 0.9251 0.7554
SN_1 0.7172 0.6989 0.7725 0.9611 SN_1 0.7172 0.6989 0.7725 0.9611
SN_2 0.7655 0.7571 0.8235 0.9732 SN_2 0.7655 0.7571 0.8235 0.9732
SN_3 0.7961 0.7711 0.8123 0.9412 SN_3 0.7961 0.7711 0.8123 0.9412

Table 17. Fornell Larker criterion assessment (Intervention framework) scenarios A and D.
Scenario A Scenario D

ATT INT NP PA PE TR ATT INT NP PA PE TR

ATT 0.9765 0.9709
INT 0.9085 0.9603 0.8663 0.965
NP 0.6094 0.6759 0.9000 0.5684 0.5888 0.9416
PA 0.671 0.7243 0.8366 0.9519 0.7511 0.7003 0.7385 0.9321
PE 0.7733 0.7689 0.8411 0.8797 0.9746 0.6712 0.5501 0.6011 0.779 0.9902
TR 0.735 0.7707 0.8402 0.881 0.8788 0.9329 0.6505 0.6417 0.6496 0.7029 0.7137 0.9614

Table 18. Collinearity assessments (Scenarios A & D).

Model
(Scenario A)
Constant

Collinearity
statistics Model

(Scenario B)
Constant

Collinearity

Tolerance VIF Tolerance VIF

ATT 0.242 4.132 ATT 0.291 3.438
PBC 0.260 3.591 PBC 0.234 4.280
SN 0.234 3.858 SN 0.262 3.820
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path confirms attitude has a large predictive relevance
for intention in both Scenarios A and D.

Discussion

This study aims to test TPB model in explaining
intention to use ADR. The model was conceptualized
to examine the influence of attitude, subjective norm
and perceived behavioural control on intention to use
ADR. The first hypothesis H1 of positive relationship
between attitude and intention is confirmed by PLS
bootstrap results. It shows that decision maker’s delib-
erative selection behaviour in choosing ADR methods
actually maximizes the expected utilities of ADR
methods that would probably exhibit superior utilities,
advantages and usefulness. Decision makers would
generate their attitude towards the attributes of the
behaviour that follow this equation:

Pn
i¼1 Biai, where

it is a sum of beliefs about the consequences of per-
forming a given act ðBiÞ, times the evaluation of the
consequences (ai). The outcome of using ADR would
exist in the form of ‘Using this ADR method would
enhance the quality of dispute settlement’, while the
evaluation of this outcome (ai) would exist in this
form ‘Using this ADR method to enhance quality of
dispute settlement is desirable/good/bad/wise’. This
finding implies that decision makers would have
greater intention to use ADR when they have more
favourable attitudes on the ADR method.

On the contrary, the findings show insufficient evi-
dence to support the relationship between subjective
norm and intention, as well as perceived behavioural
control and intention. ADR users do not necessary
feel motivated to comply with the expectations of the
important referents. Perceived behavioural control is
not an important predictor in explaining intention to
use ADR. According to Ajzen (1991), attitudes, sub-
jective norms and perceived behavioural control may
make independent contributions to the predictions of
intentions. In some situations, only attitudes are sig-
nificant on intentions, in others both attitudes and

perceived behavioural control influence intention. The
relative contributions of attitude, subjective norm and
perceived behavioural control towards intention are
expected to differ across behaviour and situations
(Ajzen 1991). In contrast to negotiation phase
(Scenario D), attitude makes a stronger contribution
to the prediction of intention when dispute occurs
(Scenario A). Feelings of favourable or unfavourable
towards ADR methods would lead to the formation
of selection behaviour. Overall, the research model
evidently confirms that only attitude make independ-
ent contribution to intention (Selection behaviour).

Conclusion

TPB model posits intention can be jointly explained
by attitude, subjective norm and perceived behav-
ioural control. Based on this, this study conceptualizes
selection behaviour in ADR (intention to use ADR)
can be explained by attitude towards ADR, subjective
norm with regard to ADR use and perceived behav-
ioural control over ADR use. Accordingly, the study
empirically tests TPB model in predicting intention to
use ADR. 128 Contractors specializing in building
and civil engineering in Malaysia responded to the
TPB survey. The findings confirmed the explanatory
power of TPB model, and showed a positive linear
relationship between attitude and intention. The con-
sistency of attitude towards intention was further
tested at 2 different scenarios (dispute phase –
Scenario A and negotiation phase – Scenario D). Both
subjective norm and perceived behavioural control
are not significant determinants of intention to use
ADR. This aligns with Ajzen (1991)’s claim that not
all predictors in TPB Model would contribute to the
prediction of intention. This study theoretically con-
tributes to the explanatory power of TPB in ADR
selection behaviour. The significance of attitudinal
dimensions of TPB always opens for further decom-
position and extension (Taylor and Todd 1995). TPB
model computes for additional amount of variance

Table 19. Path significance testing results.
Construct/Path (Scenario A) Path coefficient (b) t-statistics f2 effect size q2 effect size R2 Q2

Intention 0.832 0.7604
H1: Attitude ⟶ Intention 0.8930 7.1973��� 1.142 0.8505 – –
H2: Subjective norm ⟶ Intention �0.1298 0.9802 – – – –
H3: Perceived behavioural control ⟶ Intention 0.1515 1.0664 – – – –

Construct/Path (Scenario D) Path coefficient (b) t-statistics f2 effect size q2 effect size R2 Q2

Intention 0.773 0.7183
H1: Attitude ⟶ Intention 0.6407 3.9804��� 0.524 0.4178 – –
H2: Subjective norm ⟶ Intention 0.1955 1.3507 – – – –
H3: Perceived behavioural control ⟶ Intention 0.0855 0.5880 – – – –
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with additional variables (Dumitrescu et al. 2011).
Researchers may consider to extend and expand the
existing TPB model in ADR use. As behavioural
intention is the culmination of decision-making pro-
cess, researchers may consider and investigate any
macro forces that may deem to influence micro level
decision-making process. While making progress the-
oretically, the maturity of TPB model in ADR selec-
tion could be empirically tested and compared across
different projects and countries. On top of that,
researchers may also examine the behavioural model
in ADR use from the lens of different project profes-
sionals and other parties such as the clients, and the
consultants.

Disclosure statement

No potential conflict of interest was reported by
the authors.

References

Abdou A, Haggag M, Khatib OA. 2016. Use of building
defect diagnosis in construction litigation: case study of a
residential building. J Leg Aff Dispute Resolut Eng
Constr. 8(1):C4515007.

Abdul-Rahman H, Kho M, Wang C. 2014. Late payment
and nonpayment encountered by contracting firms in a
fast-developing economy. J Prof Issues Eng Educ Pract.
140(2):04013013.

Ajzen I. 1991. The theory of planned behavior. Organ
Behav Hum Decis Process. 50(2):179–291.

Ajzen I. 1999. Dual-mode processing in the pursuit of
insight is no vice. Psychol Inq. 10(2):110–112.

Ajzen I. 2002. Perceived behavioral control, self-efficacy,
locus of control, and the theory of planned behavior.
J Appl Soc Psychol. 32(4):665–683.

Ajzen I. 2006. Constructing a TPB questionnaire.
Conceptual and methodological considerations. [cited 1
January 2015]. Available from: people.umass.edu/aizen/
pdf/tpb.measurement.pdf

Ajzen I. 2011. Behavioral interventions: design and evalu-
ation guided by the theory of planned behavior. In:
Social psychology for program and policy evaluation.
New York: Guilford; p. 74–100.

Ajzen I. 2015. Consumer attitudes and behavior: the theory
of planned behavior applied to food consumption deci-
sions. Riv Econ Agr. 70:121–138.

Ajzen I, Driver BL. 1991. Prediction of leisure participation
from behavioral, normative, and control beliefs: an appli-
cation of the theory of planned behavior. Leisure Sci.
13(3):185–204.

Ajzen I, Manstead ASR. 2007. Changing health-related
behaviors: an approach based on the theory of planned
behavior. In: The scope of social psychology: theory and
applications. New York: Psychology Press. p. 43–63.

Ara Begum R, Siwar C, Pereira JJ, Jaafar AH. 2009.
Attitude and behavioral factors in waste management in
the construction industry of Malaysia. Resour Conserv
Recycl. 53(6):321–328.

Armstrong JS, Overton TS. 1977. Estimating nonresponse
bias in mail surveys. J Market Res. 14(3):396–402.

Brooker P, Lavers A. 1997. Perceptions of alternative dis-
pute resolution as constraints upon its use in the UK
construction industry. Constr Manag Econ.
15(6):519–526. 1997/11/01

Chan E, Suen H, Chan C. 2006. MAUT-based dispute reso-
lution selection model prototype for international con-
struction projects. J Constr Eng Manag. 132(5):444–451.

Charoenngam C, Mahavarakorn W. 2011. Collaborative
negotiation behaviors in Thai construction projects. J
Legal Affairs Dispute Resolution in Eng Constr.
3(3):109–115.

Cheng EWL. 2016. Intentions to form project partnering in
Hong Kong: application of the theory of planned behav-
ior. J Constr Eng Manag. 142(12):0:04016075.

Cheung S, Suen H, Lam T. 2002. Fundamentals of alterna-
tive dispute resolution processes in construction. J
Constr EngManag. 128(5):409–417.

Cheung SO. 1999. Critical factors affecting the use of alter-
native dispute resolution processes in construction. Int J
Project Manag. 17(3):189–194. 6//

Cheung SO, Suen HCH. 2002. A multi-attribute utility
model for dispute resolution strategy selection. Constr
Manag Econ. 20(7):557–568.

Chin W. 2010. How to write up and report PLS analyses.
In: Handbook of partial least squares. Berlin Heidelberg:
Springer. p. 655–690.

Chong HY, Mohamad Zin R. 2012. Selection of dispute
resolution methods: factor analysis approach. Eng Constr
Archit Manag. 19(4):428–443.

Dumitrescu AL, Wagle M, Dogaru BC, Manolescu B. 2011.
Modeling the theory of planned behavior for intention to
improve oral health behaviors: the impact of attitudes,
knowledge, and current behavior. J Oral Sci.
53(3):369–377.

Fife-Schaw C, Sheeran P, Norman P. 2007. Simulating
behaviour change interventions based on the theory of
planned behaviour: Impacts on intention and action. Br J
Soc Psychol. 46(1):43–68.

Fishbein M, Ajzen I. 2010. Predicting and changing behav-
ior: the reasoned action approach. New York: Psychology
Press-Taylor and Francis Group.

Gideon L. 2012. Handbook of survey methodology for the
social sciences. New York: Springer.

Goh YM, Sa’adon NFB. 2015. Cognitive factors influencing
safety behavior at height: a multimethod exploratory
study. J Constr Eng Manag. 141(6):04015003.

Hair JF, Hult GTM, Ringle CM, Sarstdet M. 2014. A primer
on partial least squares structural equation modeling
(PLS-SEM). Thousand Oaks, California: SAGE
Publications, Inc.

Hair JF, Ringle CM, Sarstedt M. 2011. PLS-SEM: indeed a
silver bullet. J Market Theory Pract. 19(2):139–152.

Haugen T, Singh A. 2015. Dispute resolution strategy
selection. J Leg Aff Dispute Resolut Eng Constr.
7(3):05014004.

INTERNATIONAL JOURNAL OF CONSTRUCTION MANAGEMENT 13

http://people.umass.edu/aizen/pdf/tpb.measurement.pdf
http://people.umass.edu/aizen/pdf/tpb.measurement.pdf


Kumaraswamy M. 1997. Conflicts, claims, and disputes in
construction. Eng Constr Archit Manag. 4(2):95–111.

Lee CK, Yiu TW, Cheung SO. 2016. Selection and use of
alternative dispute resolution (ADR) in construction
projects-past and future research. Int J Project Manag.
34(3):494–507.

Lin H-F. 2007. Predicting consumer intentions to shop
online: an empirical test of competing theories. Electron
Commerce Res Appl. 6(4):433–442.

Love P, Davis P, Ellis J, Cheung SO. 2010. Dispute caus-
ation: identification of pathogenic influences in construc-
tion. Eng Constr Archit Manag. 17(4):404–423.

Marzouk M, El-Mesteckawi L, El-Said M. 2011. Dispute
resolution aided tool for construction projects in Egypt. J
Civil Eng Manag. 17(1):63–71.

Rogelberg SG, Stanton JM. 2007. Introduction: understand-
ing and dealing with organizational survey nonresponse.
Org Res Methods. 10(2):195–209.

Saunders M, Lewis P. Thornhill 2012. Research methods
for business students. Harlow: Prentice Hall.

Sheeran P, Milne S, Webb TL, Gollwitzer PM. 2005.
Implementation intentions and health behaviour.
Bibliothek der Universit€at Konstanz.

Taylor S, Todd PA. 1995. Understanding information tech-
nology usage: a test of competing models. Inf Syst Res.
6(2):144–176.

Teo MMM, Loosemore M. 2001. A theory of waste behav-
iour in the construction industry. Constr Manag Econ.
19(7):741–751.

Tsai J, Chi C. 2009. Influences of Chinese cultural orienta-
tions and conflict management styles on construction
dispute resolving strategies. J Constr Eng Manag.
135(10):955–964.

Zemore SE, Ajzen I. 2014. Predicting substance abuse treat-
ment completion using a new scale based on the theory
of planned behavior. J Subst Abuse Treat. 46(2):174–182.

Zhang P, Ng F. 2013. Explaining knowledge-sharing inten-
tion in construction teams in Hong Kong. J Constr Eng
Manag. 139(3):280–293.

14 C. KUANG LEE ET AL.



 

Understanding Decisions to Suspend Works: 
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Abstract. The construction industry propels Malaysia’s economic growth. 
Payment is the livelihood of the construction industry. Many contractors 
have suffered badly from payment issues in Malaysia, especially non-
payment. To remedy non-payment, unpaid contractors have the right to 
suspend works if the construction contracts express such rights. However, 
this self-help remedy is less to be instigated and the reasons remained under 
explored. The aims of this paper are threefold: (1) to understand contractors’ 
reluctance to suspend works, (2) to predict contractors’ decision to suspend 
works from the lens of Theory of Planned Behaviour (TPB) model, and (3) 
to propose intervention strategies based on Institutional Theory. 44 
Contractors specializing in building and civil engineering works participated 
in this study. The results show that Perceived obligations to others and 
tolerance factor underpinned their reluctance. Step-wise regression analysis 
also shows that subjective norm is the predictor of intention. To intervene in 
the decisions effectively, the TPB model was further extended with 
isomorphic pressures: Normative, Mimetic, and Coercive Pressures by 
drawing on Institutional Theory. These isomorphic pressures could be useful 
in influencing intention through subjective norm. The outcome of study is 
beneficial for both project practitioners and researchers, especially in 
improving payment issues in the Malaysian construction industry. 
Suspension of work can be seen as one of an effective self-help remedy that 
can be intervened in a macro framework.  

1 Introduction  
Payment is the essential constituent that propels the Malaysian construction industry. The 
industry has been troubled with serious payment problems that seriously affect contractors’ 
cash flow  [1, 2]. This causes drawbacks not only to the key players, but also serious delay 
to the projects [3].  
 Non-payment is regarded as one of the major unethical conduct evidenced by the 
contractors [4].  Unpaid contractors often face the risk of bankruptcy [5]. To countenance 
against non-payment, unpaid contractors can choose to dispute and resolve through litigation, 
adjudication, mediation, or arbitration. Nevertheless, contractors have the right to remedy 
non-payment. Such rights include termination, summary judgment, go slow, suspension of 
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works, or claim for interest. Despite the rights available, unpaid contractors would still 
continue working on projects without opting the route of termination [6]. 

Recently, construction professionals are highlighting the virtues of suspension of work 
as a self-help remedy as one of the avenues in remedying unpaid issues. Suspension of work 
gives contingencies for unpaid contractors to halt construction works lawfully until the 
employer duly honours the payment [7]. However, unpaid contractors are not granted any 
common law rights to suspend works. To suspend works, contractors have to rely on 
contractual express provisions. Main contracts such as Construction Industry Development 
Board 2000 (CIDB 2000), Pertubuhan Arkitek Malaysia 2006 (PAM 2006), and Public 
Works Department 203 (A) [PWD 203(A)] provide such avenues. Despite this self-help 
remedy, suspension of work was found to be less favourable among other avenues [5].  

The study first investigated the underlying reluctance factors through cross sectional 
surveys. Drawing on Theory of Planned Behaviour (TPB), the study then examined the 
predictors of the decision to use suspension of work clause. Following that, the study 
recommended institutional theory as potential strategies to intervene in the use of suspension 
of work against non-payment.   

2 Factors underpinning contractor’s reluctance to suspend 
works 
Despite the convenience of suspending works, contractors may somehow reluctant to use this 
provision against employer’s non-payment. Early works done by [5] showed that the local 
contractors did not favour the right to suspend works as the best alternative remedy for 
securing payment debt. The possible arguments underpinning their reluctance to suspend 
works may include:  

2.1 Absence of suspension clause 

Contractors have to rely on the express provisions in construction contracts to suspend works. 
Contractors who suspend works without relying any express clauses in the contracts may 
invoke repudiatory breach.   

In the case of Kah Seng Construction Sdn Bhd vs Selsin Development Sdn Bhd, the 
court held that: 
 “…Even if the plaintiff can establish that the defendant is in repudiatory breach of contract, 
the plaintiff would have no right to suspend works, but instead would have had to elect to 
either terminate the contract or insist on due performance. By suspending works without 
valid legal cause, the plaintiff has in fact repudiated its contractual obligations.”  

This case evidenced that the contractor is not allowed to suspend works and left with the 
option to terminate the contract.  

Similarly, in Canterbury Pipe Lines Ltd Vs The Christchurch Drainage Board, the 
contractor has suspended works when the engineer withheld payment certificates. The court 
held that the contractor repudiated the contract by doing so.  The virtues of relying express 
contractual rights to suspend works were further echoed in Channel Tunnel Group Ltd vs 
Belfour Beatty Construction Ltd & others, DR Bradley (Cable Jointing) Ltd vs Jefco 
Mechanical Services, as well as Jia Min Building Construction Pte Ltd vs Ann Lee Pte 
Ltd, where the contractor can only determine the contract in the absence of suspension clause 
in the contract.  

 Suspension of work is a breach of condition that may lead to a repudiatory breach as 
there is no common law that entitles the contractor to suspend works. Without express terms 
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predictors of the decision to use suspension of work clause. Following that, the study 
recommended institutional theory as potential strategies to intervene in the use of suspension 
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2 Factors underpinning contractor’s reluctance to suspend 
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Despite the convenience of suspending works, contractors may somehow reluctant to use this 
provision against employer’s non-payment. Early works done by [5] showed that the local 
contractors did not favour the right to suspend works as the best alternative remedy for 
securing payment debt. The possible arguments underpinning their reluctance to suspend 
works may include:  

2.1 Absence of suspension clause 

Contractors have to rely on the express provisions in construction contracts to suspend works. 
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 “…Even if the plaintiff can establish that the defendant is in repudiatory breach of contract, 
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either terminate the contract or insist on due performance. By suspending works without 
valid legal cause, the plaintiff has in fact repudiated its contractual obligations.”  

This case evidenced that the contractor is not allowed to suspend works and left with the 
option to terminate the contract.  
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held that the contractor repudiated the contract by doing so.  The virtues of relying express 
contractual rights to suspend works were further echoed in Channel Tunnel Group Ltd vs 
Belfour Beatty Construction Ltd & others, DR Bradley (Cable Jointing) Ltd vs Jefco 
Mechanical Services, as well as Jia Min Building Construction Pte Ltd vs Ann Lee Pte 
Ltd, where the contractor can only determine the contract in the absence of suspension clause 
in the contract.  

 Suspension of work is a breach of condition that may lead to a repudiatory breach as 
there is no common law that entitles the contractor to suspend works. Without express terms 

and clauses of suspension of works, the contractor cannot suspend works if otherwise the 
contractor can be held to have breached the contract.  
In Malaysia, the right to suspend works is envisaged in clause 30.7 Pertubuhan Arkitek 
Malaysia (PAM) 2006 and clause 42.10 CIDB 2000. Generally, the contractor’s suspension 
of work shall lapse when the employer eventually pays the amount due including interest to 
the contractor. The contractor shall resume normal working as soon as is reasonably possible.  
 
The employer can only lift the suspension period by honouring the payment with interest to 
the contractor. As soon as the payment is made, the contractor shall perform his contractual 
obligations diligently.  

2.2 Lack of awareness 

Knowledge and awareness of an innovation would lead to actual use through information-
seeking and information-processing activities by the user [8]. Awareness is essential in 
achieving a viable and capable construction industry. In fact, the pace of actions towards 
subjugating the challenges in the construction sector heavily relies on the awareness of the 
significance of the corresponding actions [9]. Awareness is able to jumpstart constructive 
movements in the construction sector [9, 10]. Similarly, suspension of works is meaningless 
if the contractor himself is not aware and mindful of this right, even though this right is 
enshrined in the construction contracts. Without this awareness, it is almost impossible for a 
contractor to have interest to instigate this contractual right on the first place. 

2.3 Preferences on alternative actions against non-payment 

Other alternatives could be seen as more plausible in securing payment. Unpaid contractors 
would rely on the other alternatives such as arbitration, adjudication, mediation, winding up 
company, summary judgment, determination of contract, and claim for interest [11]. Avenues 
such as speedy dispute resolution mechanisms, interests on late payment, creation of trusts 
accounts for retention sums, were found to be favoured compared to suspension of works [5].  

2.4 Intimidation 

A contractor may be intimidated by the sub-contractor not to instigate the right to suspend 
works. When the sub-contract is subjected to pay-when paid clauses, the sub-contractor loses 
his leverage and end up for not being paid as well. For the sub-contractors, the main 
contractor’s act of suspending works is possibly an offending action towards the employer 
and a must-avoid act. Therefore, it is logical to assume that the sub-contractors would 
profusely intimidate the contractor not to suspend works at all in the face of non-payment. 
Nevertheless, intimidation could have been emanated from the employer. Such unethical act 
warrants further investigations.   
 
2.5 Legal challenges 
 
Previous court case has shown that the unpaid contractors are frequently challenged on the 
grounds of wrongful suspension. Contractors who wrongfully suspend works might be 
challenged by the employer and end up determining his own employment. These potential 
challenges may deter a contractor’s interest in deploying his right to suspend works. 
Nevertheless, contractors may be challenged based on the following grounds: 

3

E3S Web of Conferences 65, 03001 (2018) https://doi.org/10.1051/e3sconf/20186503001
ICCEE 2018



2.5.1 Vexatious and unreasonable notice 

Suspension of works in construction is generally coined as stopping construction works 
before the completion of all contractual activities in the contract [12]. Although the works 
are suspended, all rights and obligations under the contract still remains [7]. Clause 30.7 in 
PAM 2006 states that:  
 “Without prejudice the Contractor’s right to determine his own employment under 
Clause 26.0, if the Employer fails or neglects to pay the contractor the amount due as shown 
in the payment certificate (less any Liquidated Damages and set-off which the Employer is 
expressly entitled to make under the contract) and continue such default for fourteen (14) 
days from the receipt of a written notice delivered by hand or by registered post from the 
Contractor stating that if payment is not made within the fourteen (14) Days, the Contractor 
may by a further written notice delivered by hand or by registered post, forthwith suspend 
the execution of the works until such time payment is made. Provided always that such notice 
shall not be given unreasonably or vexatiously”. 
 The contractor must adhere to the strict procedures by giving notice to suspend works. 
Submission of notice is a condition precedent to suspension of works. The contractor shall 
be mindful that the notice shall not be given unreasonably, or vexatiously. The Courts have 
defined both “unreasonable and vexatious” effectively. In J.M Hill and Sons Ltd vs London 
Borough of Camden, the court defined “unreasonable” as the act of taking advantage on the 
employer. In John Jarvis vs Rockdale Housing Association Ltd, the court defined 
“vexatious” as the act of ulterior motive to oppress, harass or to annoy. Followed by that, in 
Reinwood Ltd v Brown & Sons Ltd, the court defined “unreasonable” as disproportionately 
disadvantages the employer, and “vexatious” as the ulterior motive or purpose of oppressing, 
harassing or annoying the employer”. 

Evidently from these cases, the notice to suspend works should free from any motive to 
oppress, harass, annoy, and disproportionately disadvantage the employer.  

2.5.2 Absence of back to back provisions 

Although the main contracts stipulate the right to suspend works, contractors should also 
make sure that the sub-contracts must incorporate back-to back suspension clauses.  In 
Chandler Bros Ltd vs Boswell, the main contractor was not empowered by the sub-contract 
to remove the contractor. The court of appeal held that the main contractor was guilty of a 
breach of the sub-contract. Similarly, the contractor must be aware that the subcontracts itself 
must contain the back to back clause to enable his capability to streamline suspension to sub-
contractors.  

2.6 Uncertainty in loss & expense claims and extension of time  

Uncertainty over the payables and entitlements in extension of time may influence 
contractors’ decision to suspend works. According to Sheridan [13], a contractor may be 
uncertain over the adequacy of compensation payable and entitlement of extension of time 
following his suspension of works.  
 Unpaid contractors who suspend works are entitled for extension of time and loss and 
expenses entitlement, subject to the stipulations in the contract [7]. For an example, clause 
23.8 (v) PAM 2006 stipulates that if the contractor suspends his works due to non-payment, 
he is entitled for an extension of time. According to clause 23.1(a), if the contractor opines 
that suspension of work would delay the completion of works beyond the completion date, 
he shall issue the architect a written notice of his intention to claim for such extension of time 
together with an initial estimate of the extension of time he may require supported with all 
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causes of delay. The written notice shall be condition precedent to an entitlement of extension 
of time. 

Nevertheless, the contractor is entitled to claim loss and expense. According to clause 
24.3(m) PAM 2006, the contractor may be reimbursed with any loss and expenses if the work 
progress has been adversely influenced by the suspension of works. The contractor shall issue 
a notice to the architect for claiming loss and expenses with supporting documents such as 
initial estimates and causes of delays. Similarly, any contractor who suspends works under 
CIDB 2000 contract is entitled for extension of time [clause 42.10 (c) ii], and loss and 
expenses [clause 42.10(c) (iii)].  

2.7 Distressing obligations 

When a contractor suspends works, he is ceasing his construction works obligations until 
being paid by the employer. Unless the contract specifies, the contractor is entitled to leave 
the site in safe conditions, and the duty to insure ends with his other obligations as well. This 
implies that, when the contractor exercises his rights to suspend, the safety of the site is left 
with the employer. All problems associated with the cessation of the construction site belong 
to the employer [14].   

However, Clause 30.9 PAM 2006 states that the contractor shall secure and protect the 
works during the period of suspension and ensure that there is a separate cessation insurance 
cover for all the risks specified in clause 19.0 (Insurance against injury to person and loss/or 
damage of property), clause 20. A (Insurance of new building works by the contractor), or 
clause 20. B (Insurance of New Building works-by the employer), or clause 20.C (Insurance 
of existing Building or extension–by the employer). Similarly, in CIDB 2000, the contractor 
who suspend works must not withdraw his entire workforce from the site, as he is obliged 
under clause 42.10 (c) (i) to protect and secure the works during the period of suspension.  
 Eventually, these obligations following suspension of work would influence contractor’s 
interest to suspend works. When such contracts require the contractor to secure the site, the 
contractor has to ensure all works are protected from possible damages on the site.   
 In addition to that, contractors are made responsible to prevent and reduce delays. 
Stipulated in clause 23.6 PAM 2006, “the contractor shall constantly use his best endeavour 
to prevent, or reduce delay in the progress of the works, and to do all that may reasonably 
be required to the satisfaction of the architect to prevent and reduce delay or further delay 
in the completion of the Works beyond the completion date”. The court held in the case of 
IBM UK Ltd vs Rockware Glass Ltd that “best endeavour” implies prudent, determined and 
reasonable steps which must be taken, in order to achieve the desired result.  

2.8 Tolerance 

Kho and Abdul Rahman [15] contended that certain contractors in Malaysia have the culture 
of tolerating paymaster’s late payment. The contractors overall can tolerate a minimum of 3 
days and a maximum of 45 days of late payment. This could imply that contractors do not 
instigate the right to suspend is partly due to their tolerance towards paymaster. Contractors 
might perceive that paymaster’s non-payment would just occur once in a while and they 
choose to tolerate and wait. Besides that, contractors might speculate that the share price 
would plunge drastically in case suspension of work has been initiated. Since the employer 
do not repeatedly at fault and pose repeated amount of failure to pay in time, the contractors 
would tend to proceed with their work without suspending their works.  
 Besides that, contractors who find themselves capable of sustaining the current project 
will tend to tolerate with the employer’s poor financial status. Poor financial control leads to 
insufficient capital [16].  Kho and Abdul Rahman [15] asserted that the causes for employer’s 
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poor financial management include his lack of management skills, ineffective utilization of 
funds, improper process implementation, underestimate & overlook the ripple effect of 
economic downturn on cash flow, client’s failure to finance to project due to lack of cash 
flow, and paymaster’s own dilemma in bankruptcy or winding up of his own other business 
activities. Paymasters own crippling financial status is detrimental to the working 
performance, time management, and working morale in the organization. However, 
contractors may have other subsidiary projects that can help to complement the existing ones, 
and does not jeopardize any cash flows.  

Also, contractors tend to tolerate and withhold their suspension so that the relationship 
with the paymaster can be prolonged and maintained, even in the face of non-payment. 
Especially in government projects, it is speculated that contractors tend to avoid possible 
conflicts that may put their future business at stake.  

Part of contractor’s tolerance could be contributed to their understanding towards bad 
economic situations. According to Coulter and Kelley [17] , bad economic conditions cause 
undue distress among paymasters. Clients are unable to issue pay checks to the contractors 
at the end of the day due to financial difficulties. It could lead to short of current year project. 
Fikri Hasmori, Ismail [18] stated that short of current year project occurs mostly in 
government projects when the value of the work done exceeds the budget for the current year. 
Late payment easily occur when the releasing of corresponding funds faces impediments by 
the related government’s agency [18]. Such repercussion would lead to non-payment by the 
employer. 

2.9 Dispute with employer 

Dispute between the employer and contractor is one of the reasons for non-payment [18]. 
Employers and contractors may dispute over the valuations done on site. Nevertheless, 
employers may hold several grounds against contractors and therefore their payment are held. 
Contractors in the process of negotiating with employers for dispute settlement would 
probably delay their intention to suspend works. The employer may hold their payment based 
on these grounds:  

2.9.1 Invalid interim certificates 

In Gunung Bayu Sdn Bhd vs Syarikat Pembinaan Perlis Sdn Bhd, the appellant’s architect 
was responsible for the issuance of interim certificates. The interim certificate was argued to 
be invalid as the certificate was signed by a graduate architect. The appellants claimed that 
certificate was not valid and refused to honour the payment. 

2.9.2 Fraudulent certificates  

In Ling Heng Toh Co vs Borneo Development Corporation Sdn Bhd, the contractor 
contended that the payment certificate has been impartially certified under the influence of 
the employer. The trial judge however found that there was no fraud between the respondents 
and the engineers over the issuance of interim certificates.  

In practice, the employer could allegedly apply the same ground for claiming that the 
certifier has been acting impartially under the influence of contractors, and refuse to honour 
the payment. In Lazarus Estates Ltd vs Beasley, Lord Denning stated that: 

“No court in this land will allow a person to keep an advantage which he obtained by 
fraud. No judgment of a court, no order of a minister can be allowed to stand if it has been 
obtained by fraud…fraud unravels everything.” 
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2.9.3 Inaccurate interim certificate 

In Gunung Bayu Sdn Bhd vs Syarikat Pembinaan Perlis Sdn Bhd, the appellant’s 
Employers can challenge the accuracy of interim certificates and refuse to pay. In C.M 
Pilings & Co Ltd vs Kent Investments Ltd, the accuracy of the interim certificate was 
contended by the employer, and refused to honour the payment. The court eventually held 
that the employer had the right to challenge the accuracy of interim certificates, and ordered 
a stay of the application for summary judgement for the sum certified and referred to 
arbitration. 

2.9.4 Set-offs 

Persistent attempts by the employer to rely on set-off has caused financial stress on 
contractors [19]. In Token Construction Co Ltd v Charlton Estates Ltd, the court held that 
deductions can be made from interim certificate if the contract expressly allows it. There are 
several circumstances which allow the employer to set off the payment due to the contractors. 
In Woo Kam Seng vs Vong Tak Kong, the court held that the employer was allowed to set 
off the amount payable to the contractor, as the contractor failed to perform in accordance to 
the specifications required.  
 In Mahkota Technologies Sdn Bhd (Formerly known as the General Electric Co (M) 
Sdn Bhd vs BS Civil Engineering Sdn Bhd, the contractors’ works were argued to be 
defective and failed to complete the contract within the stipulated time. The court held that 
the employer’s counterclaim eventually exceeded the plaintiff’s claim for payment.   
 In Kemayan Construction Sdn Bhd vs Prestara Sdn Bhd, the court held that the 
respondent was entitled to withhold payment when the petitioner failed to rectify the defects 
according to the architect’s instruction.  
 In Malaysia, extend of set-off was eventually dictated in PAM 2006 standard form of 
contract. Under the Principle of “expressio unius est exclusion alterius”, the mechanism of 
set-off is distinguished from common law and is only limited to what is dictated and laid out 
in the standard form of contract. The employer shall not be entitled to set-off any amount 
unless the amount has been agreed by the contractor, or the decision has been issued by the 
adjudicator.  

3 Framework underpinning decision making: theory of planned 
behaviour  
Theory of Planned Behaviour (TPB) postulates that human actions are guided by 
behavioural/attitudinal beliefs, normative beliefs, and control beliefs on the performance of 
a behaviour [20]. The most proximal predictor of actual behaviour is behavioural intention 
(BI) [21, 22]. Behavioural intention (BI) indicates the level of effort people are willing to 
exert [22]. According to Sheeran, Milne [23], behavioural intention (BI) is the result of 
decision making-process.   
 In turn, behavioural intention (BI) is determined by attitude (A), subjective norm (SN), 
and perceived behavioural control (PBC) [22]. Beliefs about the likely consequences of a 
behaviour give rise to attitude (A); beliefs about normative expectations of others produce 
subjective norm (SN); while beliefs about the factors that enables or inhibits the performance 
of the behaviour contributes to perceived behavioural control (PBC) [24]. In general, the 
combination of attitude (A), subjective norm (SN), and perceived behavioural control (PBC) 
predicts behavioural intention (BI) [25]. Behavioural Intention (BI) in suspending works can 
thus be represented with the following equation: 
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Behavioural Intention (BI) suspension of work = W1 Attitude towards suspending works + W2 Subjective 
Norm with regard to suspension of work + W3 Perceived Behavioural Control over the use of suspension of work, 

where W1, W2, and W3 are empirically determined weights.                                               (1) 
 
The decision-making in the use of suspension of work when non-payment occurs is illustrated 
in Fig.1 below: 
 

 
Fig. 1. Decision-Making in Suspension of Works (When Employer Fails to Pay) 
 
It is thus reasonable to hypothesize that:  
Hypothesis 1 (H1): Attitude (A) towards Suspension of Work has a significant influence on 
Behavioural Intention (BI) to suspend works when non-payment occurs.  
Hypothesis 2 (H2): Subjective Norm (SN) with regards to suspension of work has a 
significant influence on Behavioural Intention (BI) to suspend works when non-payment 
occurs.  
Hypothesis 3 (H3): Perceived Behavioural Control (PBC) over the use of suspension of work 
has a significant influence on Behavioural Intention (BI) to suspend works when non-
payment occurs.  
The more favourable contractors’ attitude and subjective norm towards suspension of work, 
and the greater perceived control towards suspending works, the stronger the contractor’s 
intention in suspending works against non-payment.  

4 Research objectives 
This study has three objectives. Firstly, the study aims to investigate the factors underpinning 
unpaid contractors’ reluctance in suspending works. Secondly, the study aims to identify the 
predictors that predict contractors’ intention to suspend works based on Theory of Planned 
Behaviour (TPB). Thirdly, the study aims to intervene in the decision to suspend works with 
Institutional Theory. 

5 Research methodology  
To achieve objective 1 of the study, cross sectional survey in the form of questionnaires were 
administered to 1250 Grade 7 contractors specializing in building and civil engineering works 
in Malaysia. Grade 7 contractors are selected for this study as they have no limitation for 
tendering capacities and their net capital worth is the highest among the other grades (RM 
750,000) [26].  

The respondents were required to fill in their demographic details. Following that, the 
respondents would be required to rate the degree of importance of each factor which 
constitute to their reluctance in suspending works.  

Attitude  

Subjective 
Norm 

Perceived 
Behavioural 

Control 

Behavioural Intention 
to Suspend Works 

Attitudinal Beliefs 
Suspend Works 

Normative Beliefs 
Suspend Works 

Control Beliefs 
Suspend Works 

8

E3S Web of Conferences 65, 03001 (2018) https://doi.org/10.1051/e3sconf/20186503001
ICCEE 2018



Behavioural Intention (BI) suspension of work = W1 Attitude towards suspending works + W2 Subjective 
Norm with regard to suspension of work + W3 Perceived Behavioural Control over the use of suspension of work, 

where W1, W2, and W3 are empirically determined weights.                                               (1) 
 
The decision-making in the use of suspension of work when non-payment occurs is illustrated 
in Fig.1 below: 
 

 
Fig. 1. Decision-Making in Suspension of Works (When Employer Fails to Pay) 
 
It is thus reasonable to hypothesize that:  
Hypothesis 1 (H1): Attitude (A) towards Suspension of Work has a significant influence on 
Behavioural Intention (BI) to suspend works when non-payment occurs.  
Hypothesis 2 (H2): Subjective Norm (SN) with regards to suspension of work has a 
significant influence on Behavioural Intention (BI) to suspend works when non-payment 
occurs.  
Hypothesis 3 (H3): Perceived Behavioural Control (PBC) over the use of suspension of work 
has a significant influence on Behavioural Intention (BI) to suspend works when non-
payment occurs.  
The more favourable contractors’ attitude and subjective norm towards suspension of work, 
and the greater perceived control towards suspending works, the stronger the contractor’s 
intention in suspending works against non-payment.  

4 Research objectives 
This study has three objectives. Firstly, the study aims to investigate the factors underpinning 
unpaid contractors’ reluctance in suspending works. Secondly, the study aims to identify the 
predictors that predict contractors’ intention to suspend works based on Theory of Planned 
Behaviour (TPB). Thirdly, the study aims to intervene in the decision to suspend works with 
Institutional Theory. 

5 Research methodology  
To achieve objective 1 of the study, cross sectional survey in the form of questionnaires were 
administered to 1250 Grade 7 contractors specializing in building and civil engineering works 
in Malaysia. Grade 7 contractors are selected for this study as they have no limitation for 
tendering capacities and their net capital worth is the highest among the other grades (RM 
750,000) [26].  

The respondents were required to fill in their demographic details. Following that, the 
respondents would be required to rate the degree of importance of each factor which 
constitute to their reluctance in suspending works.  

Attitude  

Subjective 
Norm 

Perceived 
Behavioural 

Control 

Behavioural Intention 
to Suspend Works 

Attitudinal Beliefs 
Suspend Works 

Normative Beliefs 
Suspend Works 

Control Beliefs 
Suspend Works 

The Relative Importance Index (RII) will be calculated as such:  

                                                               I =∑ 𝑊𝑊𝑖𝑖𝑋𝑋𝑖𝑖5
𝑖𝑖=1
∑ 𝑋𝑋𝑖𝑖5
𝑖𝑖=1

                                                           (2)       

i    = Response category index; whereby 1=not important, 2= slightly important, 3= 
moderately important 4= very important, 5= extremely important  
𝑊𝑊𝑖𝑖  = Weight assigned to ith response =1, 2, 3, 4, 5 respectively. 
𝑋𝑋𝑖𝑖  = Frequency of the ith response given as percentage of the total responses for each 
factors.  
To achieve objective (2), the study draws on Theory of Planned Behaviour (TPB), the 
contractors were asked to assess their behavioural intention (BI) to suspend works, attitude 
towards suspension of works (A), subjective norm with regards to suspension of work (SN), 
and perceived behavioural control with regards to suspension of work (PBC) if the employer 
fails to pay. The items measuring behavioural intention (BI), attitude (A), subjective norm 
(SN), and perceived behavioural control (PBC) were adopted and modified based on 
previous studies, e.g. Taylor and Todd [21], Ajzen and Driver [27], and Ajzen [20].  
 Behavioural Intention (BI) was assessed with 3 items, attitude (A) was assessed with 4 
items, subjective norms (SN) was assessed with 3 items, while perceived behavioural control 
(PBC) was assessed with 4 items. Prior to the main survey, the constructs and items were 
pre-tested by 3 construction professionals (with more than 7 years of experiences). Necessary 
modifications were made on the constructs and items based on the expert’s recommendations. 
All items were assessed with Likert Scales (1- Strongly Disagree to 7- Strongly Agree). There 
are a total of 3 hypothesis posited in this study. They were tested with stepwise regression 
carried out with Risk Simulator RS2012.   

To achieve objective 3, predictor of Behavioural intention (BI) was further extended with 
variables supported by Institutional Theory. The intervention framework was further 
proposed based on theoretical groundings of normative, coercive, mimetic pressures drawing 
on institutional theory.   

6 Results and discussions: objective 1 
This section presents the (i) demographic background of the respondents, and (ii) results from 
the survey of reluctance factors.  

6.1 Demographic details 

A total 44 contractors responded in the reluctance survey. The response rate was 3.52%. 
Understandably, the response rate was low due to the fact that the prospective respondents 
were sensitive towards payment issues, and not interested in providing controversial 
feedbacks. Overall, Table 1 shows the demographic background of the respondents.  
 

Table 1. Demographic Background of Contractors 

Description Frequency Percentage 
Experience in Construction Industry   
Less than 2 years 2 4.5% 
Between 2-4 years 5 11.4% 
Between 4-6 years 6 13.6% 
Between 6-8 years 4 9.1% 
More than 10 years 27 61.4% 
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Experience of Suspending works against 
non-payment  

3 6.8% 

   
Amount of Non-Payment Reported 
(Ringgit) 

  

More than 30 Million 1 2.3% 
10-15 Million 2 4.5% 
5-9 Million 3 6.8% 
1-4 Million 3 6.8% 
Below 1 Million  1 2.3% 
Unreported 34 77.3% 
   
Suspension of work selected as top choice 
remedy (reported) 

5 11.4% 

 

Based on Table 1 above, majority of the contractors (61.4%), have more than 10 years of 
experience in the construction industry. 13.6% of them have 4-6 years of industry experience, 
followed by 9.1% with 6-8 years of experience. 4.5% of the respondents reported less than 2 
years of experience in the construction field.  
 6.8% of the respondents (3 companies) experienced non-payment which was resolved 
with suspension of works. And the survey also shows a daunting level of preference on 
suspension of work as a mechanism against non-payment, whereby only 11.4% of the 
respondents (5 companies) chose suspension of work as their top choice in remedying non-
payment.  
 When probed for the amount of non-payment occurred, 34 companies (77.3%) of the 
respondents left it unanswered. Notably, 2.3% (1 company) records a staggering amount of 
more than RM 30 Million worth of amount overdue. 4.5% (2 companies) experienced a range 
of RM 10-15 Million worth of payment remained unpaid. Followed by that, another 6.8% (3 
companies) recorded RM 5-9 Million, and RM 1-4 Million worth of payment remained 
overdue respectively. Only 1 company (2.3%) reported an amount which is classified as less 
than 1 Million worth of payment remained owed by the paymaster.  
 With the virtues of relative importance index, the rankings and index for each possible 
factor are tabulated in Table 2 below.  
 

Table 2. Relative Importance Index (RII) of Reluctance in Suspension of Work. 

Criteria Sub Factors  Main Factors 
 

Index Ranking Index Ranking 

Absence of Suspension Clause     
A1. No Suspension clause 3.25 11 3.25 3 
     
Awareness Factor   2.19 9 
B1. Unaware of right 2.23 33   
B2. Do not understand the procedures 2.14 34   
     
Preference on other ADR   3.16 4 
C1. Preference on Arbitration 3.37 6   
C2. Preference on Adjudication 3.05 15   
C3. Preference on Mediation 3.26 9   
C4. Preference on Winding up Company 2.53 29   
C5. Preference on Determining own Contract 3.02 17   
C6. Preference to Claim for Interest 3.26 10   
C7. Preference on Conciliation 3.65 3   
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Intimidation    2.14 10 
D1. Intimidated by paymaster 2.26 32   
D2. Intimidated by sub-contractors  2.02 35   
     
Legal Challenges   2.66 8 
E1. Constitute Breach of Contract. 2.86 26   
E2. Notice of suspension of works is 
vexatious and unreasonable. 

2.91 25   

E3. Losing legal cases when suspend works. 2.47 30   
E4. Faces Legal challenges when suspending 
works. 

2.39 31   

     
Uncertainty    2.97 6 
F.1 Uncertain over adequacy payable and 
EOT(Extension of Time) 

2.97 21   

More Obligations   3.40 1 
F’.1 More obligations preventing delay 3.32 7   
F’.2 More endeavour in mitigating losses 3.47 5   
     
Tolerance Factor   3.25 2 
G.1 Capable of tolerate culture 2.93 24   
G.2 Wait patiently 3.18 13   
G.3 Tolerate and understand financial status 2.75 28   
G.4 Capable of negotiate and convince 
employer of payment 

3.61 4   

G.5 Tolerate non-payment because it occurs 
once in a while 

3.65 2   

G.6 Prevent Share price drop 2.95 22   
G.7 Maintain good relationship with 
paymaster 

3.88 1   

G.8 Understanding of bad economic situation 3.05 16   
     
Contract Related Disputes   3.07 5 
H.1 In the process of disputing/negotiating 
with employers on valuations works done 

3.23 12   

H.2 Disputing accuracy and amount of 
payment certificate 

3.30 8   

H.3 Payment was withheld on the claim of 
setting off.  

3.07 14   

H.4 Payment was held with the claim that 
interim certificates were not valid. 

3.02 18   

H.5. Interim Certificates were claimed to be 
result of impartial and fraudulent 

2.80 27   

H.6. Previous interim certificate was 
modified with a later interim certificate 

2.98 19   

     
Insufficient Grounds for Suspending 
Works  

  2.96 7 

1.1 Absence of back to back basis to suspend 
sub-contractor 

2.93 23   

1.2 Suspend works would cause more 
disputes 

2.98 20   

 
 Depicted in Table 2 above, “Maintain good relationship with paymaster” was ranked the 
highest (RII 3.88), followed by “Tolerate non-payment because it occurs once in a while” 
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(RII 3.65), and thirdly “Preference on conciliation (RII 3.65). The least prominent factor was 
“Intimidated by Sub-contractors” (RII 2.02), followed by “Do not Understand Procedures” 
(RII 2.14), and “Unaware of Right” (RII 2.23).  
 Overall, the most prominent influencing main factors was “More Obligations” RII 3.40, 
followed by “Tolerance Factor” RII 3.25, “Absence of Suspension Clause” RII 3.25, 
“Preference on other ADR” RII 3.16, “Contract Related Disputes” RII 3.07, “Uncertainty” 
RII 2.97, “Insufficient Grounds for Suspending Works” RII 2.96, “Intimidation by Legal 
Challenges” RII 2.66, “Awareness Factor” RII 2.19, “Intimidation by Employer” RII 2.14.  
 For the RII that reaches below than 3.0, it can be deduced that contractors do not find 
themselves uncertain of the adequacy payable and extension of time claimable, neither do 
they find any insufficient grounds for suspending works, or feel intimidated by legal 
challenges, employer, and subcontractors.  

7 Results and discussions: objective 2 
This section presents the results of step-wise regression in order to determine the predictors 
of intention. Prior to the hypotheses tests, Cronbach’s alpha was used to test the internal 
consistency of the set of items measuring the constructs depicted in the model. The results 
showed that all Cronbach’s alpha value exceeds the value of 0.7, indicating that the internal 
consistency was met and guaranteed.   
 Next, all three hypotheses were tested with multiple regression analysis. Table 3 below 
shows the step-wise multiple regression analysis by Risk Simulator RS 2012. Stepwise 
regression was utilised in this study, as the combination of both forward and backward 
selection strategies of this technique assures parsimony of the model in predicting intention.  
Depicted in Table 3 below, the R-Squared or Coefficient of Determination indicates that 0.46 
of the variation in “Intention to suspend works” can be explained and accounted for by the 
independent variables in this regression analysis. However, in a multiple regression, the 
Adjusted R-Squared takes into account the existence of additional independent variables or 
regressors and adjusts this R-Squared value to a more accurate view of the regression's 
explanatory power. Hence, only 0.41 of the variation in the “Intention to suspend works” can 
be explained by the regressors. 
 

Table 3. Step-Wise Multiple Regression Analysis 

Regression Statistics     
R-Squared (Coefficient of 
Determination)  

0.4565    

Adjusted R-Squared 0.4136    
Multiple R (Multiple Correlation  
Coefficient) 

0.6756    

Standard Error of the Estimates (SEy) 1.1325    
Number of Observations 42    
Regression Results Intercept Attitude 

(A) 
Subjective 
Norms 
(SN) 

Perceived 
Behavioural 
Control 
(PBC) 

Coefficients 0.2825 0.1983 0.4806 0.2460 
Standard Error 0.8419 0.1406 0.1719 0.2125 
t-Statistic 0.3355 1.4102 2.7962 1.1574 
p-Value 0.7391 0.1666 0.0081 0.2543 
Lower 5% -1.4219 -0.0864 0.1327 -0.1843 
Upper 95% 1.9868 0.4830 0.8286 0.6762 
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Notably, based on the report generated by Risk Simulator software, the multiple Correlation 
Coefficients (Multiple R) measure the correlation between the actual dependent variable (Y) 
and the estimated or fitted (Y) based on the regression equation. This is also the square root 
of the Coefficient of Determination (R-Squared). The Coefficients provide the estimated 
regression intercept and slopes. For instance, the coefficients are estimates of the true; 
population b values in the following regression equation Y = b0 + b1X1 + b2X2 + ... + bnXn. 
The Coefficient (0.4806) with the p-Values bolded 0.0081 indicate that it is statistically 
significant at the 90% confidence or 0.10 alpha levels. Hence this means that Behavioural 
intention (BI) to suspend works can be explained by subjective norm (SN), while attitude (A) 
and perceived behavioural control (PBC) have to be discarded from the equation. Hypothesis 
2 (H2) is supported, while Hypothesis 1 & 3 (H1 and H3) are rejected.  

Table 4 shows the analysis of variance (ANOVA). It provides an F-test of the regression 
model's overall statistical significance. The larger the F-Statistic, the more significant the 
model. If the p-Value is smaller than the 0.01, 0.05, or 0.10 alpha significance, then the 
regression is significant. The same approach can be applied to the F-Statistic by comparing 
the calculated F-Statistic with the critical F values at various significance levels. In summary, 
Behavioural Intention (BI) to suspend works = 0.4806 Subjective Norm (SN) + 0.2825. 
 

Table 4. Analysis of Variance 

Analysis 
of 

Variance 

     

 Sums of 
Squares 

Mean 
of 

Squares 

F-
Statistic 

p-
Value 

Hypothesis Test Value 

Regression 40.93 13.64 10.64 0.0000 Critical F-Statistic 
(99% confidence 
with df of 3 and 38) 

4.3430 

Residual 48.74 1.28   Critical F-statistic 
(95% confidence 
with df of 3 and 38)  

2.8517 

Total 89.67    Critical F-statistic 
(95% confidence 
with df of 3 and 38) 

2.2339 

8 Results and discussions: objective 3 
Based on the supported hypothesis (Objective 2), this section presents the development of a 
framework to intervene in the use of suspension of work when non-payment occurs. The 
proposed framework draws on Institutional Theory. Institutional theory posits that 
organizations tend to structure and behave in accordance to institutional environment [28]. 
Three types of isomorphic pressures influence organisational behaviour, namely coercive, 
mimetic, and normative pressures. Coercive pressures stem from formal regulations and 
mandates; mimetic pressures stem from the need to imitate and benchmark successful 
organizations; while normative pressures derives from professionalization, where 
expectations are diffused through shared norms within professional bodies [29, 30].  

Regression analysis shows that subjective norm is the only factor that influence 
contractors’ decision to suspend works when non-payment occurs. Subjective norm stem 
from motivation to comply with the perceptions of others who are significant to the decision 
maker [31]. To encourage compliance, subjective norm can be intervened through 
isomorphic coercive, normative, and mimetic pressures.   
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Legal professionals, and regulatory bodies could nevertheless make suspension of work 
as a legislative right when employers did not pay. Coercive pressures through the epitome of 
regulatory forces are capable of influencing users’ perceptions of compliance to suspend 
works. When motivation to comply these regulatory bodies are strong, unpaid contractors 
would have higher intention to suspend works when non-payment occurs.  

Nevertheless, professional associations in the Malaysian construction industry such as 
the Construction Industry Development Board (CIDB), Masters of Builders Association 
Malaysia (MBAM), and professional bodies such as Board of Engineers, Architects, and 
Surveyors could play their role in disseminating the do’s and don’ts in suspending works 
against non-payment. Universities could play their role as well. Through education, 
professional consultations, and academic conferences, this right can be reached and diffused 
to a wider audience effectively. Diffusion is possible when users encapsulate these right 
through shared norms and expectations. The intervention framework is shown in Figure 2 
below:  
 

 

Fig. 2. Intervention Framework 

9 Conclusion 
Suspension of work has been regarded as a self-help remedy against non-payment. 
Construction professionals have been promoting this avenue to countenance against non-
payment. However, there is no common law that allows unpaid contractor to walk away from 
site when the employer fails to pay. To suspend works without facing the risk of repudiating 
the contract, unpaid contractors can only rely expressed contract provisions. Despite the 
virtues of this right, previous studies however found that this right to be less preferred and 
instigated.  
 To overall improve the use of suspension of work, this paper has three objectives. 
Firstly, this paper identified the factors influencing unpaid contractors’ decision-making. 
Drawing on theory of planned behaviour, step-wise regression analysis shows that subjective 
norm (SN) has a significant positive influence on intention. Thirdly, the paper proposed an 
intervention framework by drawing on Institutional theory. Coercive, normative and mimetic 
pressures was conceptualized to influence intention through subjective norm. Macro 
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intervening factors (coercive, normative and mimetic) could influence micro-level of 
decision making process.  This study is not without its limitations. Future studies can seek to 
explore the relationship between intention and actual use behaviour. Secondly, the influence 
of macro forces on behavioural intention can be further investigated. Nevertheless, the 
effectiveness level of this clause could be explored, following the enforcement of the CIPAA 
2012 (Construction Industry Payment and Adjudication Act 2012) in Malaysia.  
 
The author would like to express their gratitude to Universiti Malaysia Pahang for funding this study 
through RDU 120340, and RDU 1703296. 
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Abstract
Project management tools have been widely used in construction project life cycles
to monitor progress, evaluate payments/claims, and manage construction works
worldwide. Despite their capability in helping project managers to achieve specific
objectives within time, budget, and standards, not every construction organization in
Malaysia would fully utilize these tools due to several challenges. As numerous studies
substantiate the importance and of project management tools, lackluster adoption
rates have led to productivity problems, project delays, and maturity problems at
both project and enterprise levels in the construction industry. This study investigates
the level of implementation and addresses the significant barriers that impede the
utilization of project management tools. A survey was administered to well-known
construction companies in Malaysia. This study revealed that the implementation
level was discouragingly low, and the top 5 barriers were: (1) financial considerations,
(2) restrictions on human capital, (3) high annual turnover, (4) lack of technology
awareness, and (5) organizational culture. These findings suggest that the Malaysian
construction industry should: overhaul financial and human resource limitations,
increase assistance for users, and boost the partial implementation of basic techniques
of project management to the maximum extent possible. The practitioners can
understand the dynamics and causes of predicaments to the full implementation
of project management tools in their respective companies. As for academicians,
these findings help theoretical development and literature arguments on our current
construction industry as a whole and optimistically help finds ways to make the
Malaysian construction industry more efficient.
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1. Introduction

A Project is a temporary endeavour that has a beginning and end date. Project manage-
ment, on the other hand, is “the application of knowledge, skills, tools, and techniques to
project activities to meet project requirements” (PMI, 2013). Project-based organizations,
often defined as “various organizational forms that create a temporary system for
carrying out their work” (PMI, 2013), require management tools to initiate, plan, execute,
monitor and control activities. Notably, the tools are numerous and continue to grow
( Jonsdottir, Ingason, & Jonasson, 2014). Project Management Tools have a significant
effect on project productivity on an enterprise level, directly as well as indirectly,
depending on the sectors analysed (Devaraj & Kohli, 2003; Gilchrist, Gurbaxani, & Town,
2001; Gordon, 2000; Gretton, Gali, & Parham, 2004). Worth note-taking, adequacy of
methods and tools are nevertheless the antecedents of project maturity (Spalek, 2014).
The assessment of project managementmaturity has been done in the form of assessing
project management practice (Sanjuan & Froese, 2013). Both maturity and productivity
have been el9inked to the use of project management tools.

Several studies have substantiated the virtues of PM Tools. A study by Ika, Diallo,
and Thuillier (2010) which involved empirical survey to 600 project coordinators in
Africa demonstrated a strong correlation between the use of project monitoring &
evaluation tools and project management success. Another empirical study which
involved 154 project professionals working in the UAE by Mir and Pinnington (2014),
showed investment in project management practices increases project management
performance and enhances overall project success by several measures, including
project efficiency, positive impact on the team and customer, business success and
future preparation. Asserted by Mutesi and Kyakula (2011), the benefits derived from the
use of technology tools are reduced mistakes in documents, easiness of complex tasks,
time-saving, and increased productivity. On the whole, the investments in management
technologies and tools contribute to the growth of productivity on an enterprise level,
through the direct effects derived from the intensification of the capital, as well as to the
overall effect on the factor contributing to productivity (Ollo-Lopez & Aramendia-Muneta,
2011).

Despite the advancement and availability of project management tools available to
the industry, project success was not significantly improved (Mir & Pinnington, 2014).
This notion asserts that tools are without its use if underutilized in organizations. The
types and level of usage of the available project management practices and tools are
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often overlooked and unheeded among the overgrowing interests of academics and
practitioners (Ika et al., 2010).

Weak project management practices seem to be a plague within project owner
organizations (Sanjuan & Froese, 2013). Despite the benefits of project management
tools, White and Fortune (2002) showed that only a small number of tools and tech-
niques of project management were deployed in project-based organizations. They
observed among the limitations and drawbacks impart on the tools include inadequate
for complex projects, difficult to model real-world, time-consuming, fail to predict future,
constrained in views, not cost-effective, lack of training, unsuitability, immature, too
much emphasis on standard, no lessons learned. In another research by Murphy and
Ledwith (2007) in Irish high technology Small Medium Enterprise (SME) companies
also suggested that project management tools have been used to a limited extent.
In Malaysia, particularly, investigation done by Ibrahim, Roy, Ahmed, and Imtiaz (2010)
have depicted that low productivity in the industry has significantly been associated
with low usage of technology.

2. Epidemic of Underutilized Pm Tools

Information & Communication Technologies (ICT) has benefited the construction indus-
try. In Malaysia, Abdul Kareem and Abu Bakar (2011) reported that among the major
benefits of ICT to the Construction Industry were client satisfaction, cost reduction,
management improvement, competitiveness advantages, improvement in business suc-
cess criteria (i.e. efficiency, effectiveness and performance), information quality, orga-
nizational growth, work relations, and also increment in response rate, work flexibility,
market share, reduction of working time.

The inclination and development of ICT have consequently developed various com-
pute based tools to aid construction projects. Lately, Building Information Modelling
(BIM), has been gaining widespread attention and interest in the construction industry.
Academic wise, BIM allow students to experience practice project management in real
projects (Peterson, Hartmann, Fruchter, & Fischer, 2011). However, the debut of BIM
depends on the intended level of usage of information and communication technology
(ICT) (Lee, Yu, & Jeong, 2013).

Given the fact that most project management tools are in the form of ICT, this assertion
greatly implies that the utilization of project management tools reflects both the maturity
and the readiness of BIM acceptance in the industry. The advancement and progression
of tools need to be aligned with the management processes to maximize its potential
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(Froese, 2010). Arguably, construction management tools are challenging to learn in
the first place. Organization and technology need to work together. The involvement of
project managers must be robust to ensure the coherence of tools and technologies
utilizations in the organization (Hartmann, van Meerveld, Vossebeld, & Adriaanse, 2012).
Effectiveness in project management can be increased, provided awareness coupled
with training in a tool is adequate and lackluster of tools to manage projects is overcome
(Papadaki et al., 2014; Pereira, Tenera, & Wemans, 2013).

According to Sanjuan and Froese (2013), lackluster of awareness and low confidence
level of the value of project management are the pitfalls of project management prac-
tices and delivery in organizations. This explains the shortcomings of tools utilization in
construction companies. It is a fact that not every construction companies will fully utilize
project management tools. According to Ahuja, Yang, and Shankar (2009), construction
organizations are slow in adopting technology tools. Without full utilization of Project
Management Tools, these benefits may not be sustained in the long run. Research
by Aouad, Kagioglou, Hinks, and Sexton (1999) suggested that technology tools are
blockers rather than enablers of process improvement. There are assertions that the
utilization of project management tools has both positive and negative effects. The
first asserts that the higher adoption and use of the technology tools, the higher the
productivity of the companies; while the latter implies that technological tools could
have a negative impact due to the fact of great investment effort in the tools, and
the high rate of capital depreciation of already installed or implemented tools is not
compensated by earnings in productivity (Gilchrist et al., 2001; Greenan, Mairesse, &
Topio-Bensaid, 2001; Gretton et al., 2004; Lehr & Lichtenberg, 1999).

Despite the contrary allegations of project management tools, the industry still heavily
relies on these means of tools in managing multi-billion and mega projects. It is imper-
ative that project managers understand the barriers that impede the full utilization
of such tools in the organization. There is a need to address this issue, and the
industry should leap forward to fix the quandaries underpinning utilization of project
management tools. Once these factors of barriers are apparent, the project managers
can eventually (1) overhaul the problems in tools adaptation in companies, (2) fostering
acceptance of project management tools, (3) enhance project delivery process, (4)
upgrade and enhance the existing project management tools as effective means in
managing contractual claims and governance
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3. Development of Project Management Tools (the Year
1950-1990’s)

Modern projectmanagement has its roots back in the late 1950swith the development of
Critical Path Method (CPM), and Program Evaluation Review Technique (PERT) (Hebert
& Deckro, 2011). Since the 1950s, network-based techniques are commonly applied
in project management (Shtub, 1997). With the merits of CPM, PERT, and PDM, two
different professional project management institutes were formed. International Project
Management Association or known as IPMA was formed in North Europe back in 1965,
followed by the Project Management Institute (PMI) establishment in the USA and
Canada in 1969 (Stretton, 2007). Following that, project management tools continue
to propagate (Hebert & Deckro, 2011).

4. Development of Project Management Tools (the Year
2000’s)

The Project Management Institute (PMI) particularly has continued to grow significantly.
This institute advocates, develop and supports the use of project management tools
to project success (Ika et al., 2010). Empirical research in 236 companies by White
and Fortune (2002) showed that popular project management tools used included
Critical Path Method (CPM), Work Breakdown Structure (WBS), Gantt Charts, Graphical
Evaluation and Review Technique (GERT), Programme evaluation and review technique
(PERT), and Project Management Software. The top 3 tools used were Project Man-
agement software, Gantt Charts, and Work Breakdown Structure. Another research by
Besner andHobbs (2004) also demonstrated that 753 project management practitioners
extensively utilize PM software, Gantt chart, and work breakdown structure.

Research by Murphy and Ledwith (2007) showed that 40 respondents from small and
medium project enterprise reported that Microsoft Project, Gantt chart and Critical Path
Method are envisaged as the top 3 tools used in managing projects. Recent surveys
among 50 project management practitioners covering construction industry by Jugdev,
Perkins, Fortune, White, and Walker (2013) also confirms that project management
tools include Gantt Charts, Work Breakdown Structures, Critical Path Method, Program
Evaluation and Review Technique (PERT), strengths weakness, opportunities and threats
(SWOT). The software used specifically includes Microsoft Project, Primavera, and Excel.
Microsoft Project software invariably has been a hot debut since the 1990’s. This soft-
ware has consolidated all the essence of Activity on Node (AON) format, compliments
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the precedence diagramming method and display the progress and relationships of
activities in Gantt Chart View (Hebert & Deckro, 2011). Microsoft project software took
its earliest form in 1992 and had several versions until 2010. Besides Microsoft Project
Software, Primavera Software has incorporated the elements of project scheduling and
networking and took various versions since the 1990’s. It has been considered as one
of state of the art tools in contemporary project management. Primavera software is
similar to Microsoft Project; however, it is more advanced and more superior in terms
of complexity and functionality. It enables multiuser access and incorporates various
multiple projects at once (Salas-Morera, Arauzo-Azofra, García-Hernández, Palomo-
Romero, & Hervás-Martínez, 2013).

5. Potential Barriers Underpinning Utilizations

The term “barriers” refer to the several certain factors that affect or hinder adoption and
implementation of project management tools in construction companies. Overall, the
barrier discussed in this paper is organized as follows, namely: financial considerations,
organizational culture, attitude, lack of technological awareness, infrastructure, annual
turnover, and restriction of human capital.

5.1. Financial constraints

Financial considerations pose a major constraint on the technology tools investments
decision (Peansupap &Walker, 2005). Investments cost and unfavorable financial condi-
tion such as the high price of technology, the requirement on large investment, liquidity
constraints, and so on are the potential barriers to technology tools investment (Hol-
lenstein, 2004). Besides, hiring qualified personnel would also be costly (Ssewanyana
& Busler, 2007). Asserted by Mutesi and Kyakula (2011), technology tool is constrained
by the high cost of investment and recruitment of professionals. Construction firms
are not providing enough caveats in investing in ICT systems development and skilled
personnel (Alaghbandrad, Nobakht, Hosseinalipour, & Asnaashari, 2011).

5.2. Organizational culture

Organizational culture can be described as a set of norms, beliefs, principles, and ways
of behaving that together give each organization a particular character (Brown, 2002).
A firm’s decisions are limited by its structural characteristics, which affect its ability

DOI 10.18502/kss.v3i22.5057 Page 294



FGIC2019

to adopt innovations in accordance with the benefits and costs involved (Moriones &
Lopez, 2007). Once a company decides to implement new project management tools,
there might occur some cultural changes in the organization. Cultural changes of the
organization itself are more difficult and time consuming compared to technical changes
because culture affecting every facet of the organization, including management styles,
attitudes, standards, adaptability to change and power equilibrium (Milis & Mercken,
2002; Turner, 2008).

At the organizational level, the technology tools implementation constraints include
basic levels of computer experience, time available to learn, and the identification
of clear benefits of technology tools used. It also includes time available to share
information, quality of personal contact, and geographical distance. Notably, it is not
easy to accustom those practitioners with the technology tools, convince them to trust
and use the new tools, as some of them may have been adapted with paper-based
systems in their work over the years. It is believed that the best way to accustom
construction practitioners with technology tools is to let them experience the benefits
themselves (Alaghbandrad et al., 2011).

In reality, firms have different ways of organizing their activities and resources, and
their decisions for technology tools adoption vary accordingly. Organizational factor
influences not only the firm’s innovative capability but also in the tool’s contribution to
the organizational principles followed by the firm (Moriones & Lopez, 2007).

5.3. Attitude

Behaviour is the action or reaction of a person in response to external or internal
stimulation. It is believed that personal attitudes always contribute to shaping and
affecting behaviour at work. New project management tools, change of technology,
or culture may cause confusion, panic, and resistance among every individual in the
organization (Milis & Mercken, 2002). Due to the expected resistance, management
chooses to keep the users out of the project for as long as possible, which would
probably result in mistakes or miscomprehension among the users (Milis & Mercken,
2002). Thus, this has become a barrier that impedes the full utilization of technology
tools among companies.

In predicting technology use, the salient constructs underlining attitudes include
perceived ease of use, perceived usefulness, and complexity (Taylor & Todd, 1995).
Perceived ease of use refers to the degree of difficulty in understanding and operating
(Rogers, 2003). Perceived usefulness, on the other hand, refers to the capability of
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the system/ tool would enhance job performance. Later in 2008, another noticeable
construct of attitudinal beliefs includes “computer anxiety,” which refers to an individual
apprehension in using computers (Ventakesh & Bala, 2008).

The introduction of innovations can be intimidating for employees, mainly if it requires
them to change their current practices or acquire new skills (Beatty, Shim, & Jones, 2001).
There are varieties of people who have been using their methods successfully for many
years, and this might encounter resistance to change when introducing the new project
management tools. This is due to the lack of understanding in the new tools function,
the benefits of using the tools and even believes that the tools will create more work.
Besides, Alaghbandrad et al. (2011) stated that there are managers indicated that they
had experienced resistance from ‘older’ workers whenever modern technology has
been implemented. User resistance also occurs lackluster when inexperience senior
managers introduce the applications to the organization (Peansupap & Walker, 2005).

Since the improvement or enhancement of technology tools often lead to changes in
the physical or technological environment, people should get acquainted with their
changing working environment. They have to learn to work with new or changing
technologies in an altered environment (Turner, 2008). As if this happens in a project
team, the team members should be cohesive, well-motivated, and committed to the
project, as a way trying to adapt to the introduced project management tools.

5.4. Restrictions of human capital

The human capital restriction is another barrier that impedes full utilization of project
management tools in construction companies. Adoption of these technology tools may
be fraught by human capital restrictions, for example, a general shortage of highly
skilled workers, lack of tools specialists, insufficient training, and so on (Hollenstein,
2004). An inadequate number of trained workers implies fewer innovations. Shortages
of staff cause insufficient time for the use of software project management tools forces
companies to limit the utilization of management tools in practice (Sukhoo, Barnard,
Eloff, & Van der Poll, 2004).

Apart from that, individual characteristics do play a crucial role in the implementation
of new technologies and management tools in an organization (Mahmood, Hall, &
Swanberg, 2001; Venkatesh & Morris, 2000). Notably, qualified and highly educated
workers would increase organizational readiness for innovation (Moriones & Lopez,
2007). Plants with advanced technologies eventually would require high-skilled workers
(Doms, Dunne, & Troske, 1997). High-skilled workers enhance the tools and thus making
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the investments in project management tools worthy and more accessible (Morgan,
Colebourne, & Thomas, 2006).

Another daunting factor in human capital is to explain worker disagreement over
the introduction of new work practices between younger workforce and senior age
personnel. In organizations with a younger workforce, managers seem to have more
enthusiastic towards technology tools adoption. The opposite occurs with older and
more experienced workers, where they will be more reluctant to accept innovation
because they would consider themselves experienced and established (Moriones &
Lopez, 2007).

5.5. Lack of technological awareness

Lack of technology awareness is depicted to have impeded full utilization of project
management tools (Pamulu & Bhuta, 2004). New technologies enable construction
organizations to process and store their information easily, and huge amount of data
can be transferred quickly (Alaghbandrad et al., 2011); however, current workloads
deviate their focus on emerging new tools. Thus, awareness deficiency might lead to
productivity problems and deter technology tools investments decision and obscure
the technology tools investment opportunity (Peansupap & Walker, 2005). Limited
awareness and understanding of potential gains by using these project management
tools can be a significant loss (Adriaanse, Voordijk, & Dewul, 2010).

5.6. Infrastructure deficiency

Infrastructure deficiency is one of the barriers that hinder technology tools imple-
mentation (Gichoya, 2012). Infrastructure is an underlying base or foundation for an
organization or system. Malaysia is currently facing infrastructure deficiency, where the
full potential of the internet has not been utilized by Malaysian construction companies
(Abdul Kareem & Abu Bakar, 2011). Technology tools infrastructure at project sites is
one of the important factors and need improvement in the construction industry (Ahuja
et al., 2009). Among the drawbacks in implementing and managing technology man-
agement tools were identified as, inefficient use of software, ill-defined processes, and
infrastructure-related problems (Isikdag, J.Underwood, Kuruoglu, Goulding, & Acikalin,
2009). Without a widespread and high-quality infrastructure, it is not possible to exploit
technological power completely (Alaghbandrad et al., 2011).
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5.7. Insufficient annual turnover

It is depicted that insufficient annual turnover of a company might become a barrier
that impedes the utilization of project management tools. Previous studies by Ahuja
et al. (2009) showed that SMEs with higher turnover have higher adoption of ICT. These
organizations can handle the initial cost, cost of updating and maintenance cost of
the technology tools, mainly for effective adoption of the tools for building project
management. The basic stumbling block of full implementation of project management
tools is the lack of genuine value (ROI). Arguably annual turnover of a company does
have impacts on the implementation of technology tools.

6. Research Objectives

This paper presents two objectives. The first objective is to investigate the status
quo of project management tools implemented in construction companies, and the
second objective is to solicit the respondents’ perception on the barriers that impede
full utilization of the tools in their respective companies. To propagate the importance
of project management tools convincing and compelling to the practitioners, it will be
interesting to know the implementation level and the barriers to allow the practitioners
to elevate the predicaments and improve the status quo.

7. Methodology

A questionnaire was developed and administered to 135 different well known major
construction companies in Malaysia. These targeted companies handled more than 20
million ringgit Malaysia (USD 6 Million) worth of projects in Malaysia. The questionnaire
consists of three parts. The first part intends to obtain the demography of respondents;
the second part focused on the implementation level; while the third part investigates
the barriers that impede the utilization of project management tools in their respective
companies. To solicit the users’ perception on the implementation level, two scales
namely “Implemented/Utilized”, and “Not implemented/Not utilized” were probed. To
obtain the degree of the barriers, a five-point scale range from 1 (not important) to 5
(extremely important) was adopted to determine the relative degree of importance and
relative Importance Index (RII) of the barriers in impeding the utilization of tools. Previous
studies by Kometa, Olomolaiye, and Harris (1994) in identifying the relative importance
of various causes and effects of construction delay have utilized RII. Research by
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Sambasivan and Soon (2007) also adopted RII in soliciting the relative importance
of factors that causes delay and prioritizing the ranks of causes and effects of project
delay. Overall, the relative importance (I) for each factor was calculated as follows:

I =∑
5
𝑖=1𝑊𝑖𝑋𝑖
∑5
𝑖=1𝑋𝑖

, where

i = Response category index; whereby 1=not important, 2= slightly important, 3=
moderately important 4= very important, 5= extremely important

𝑊𝑖 = Weight assigned to ith response =1, 2, 3, 4, 5 respectively.

𝑋𝑖 = Frequency of the ith response given as a percentage of the total responses for
each cause.

The Relative Important Index (RII) had a range from 1 until 5; the higher value of
index implies the higher degree of barriers. The average index for the main barrier is
the average of all the indexes of their respective barrier elements. The computed index
was then used to rank the different sub-barriers and the main barrier as perceived by the
contractors. About 42 Companies comprising of Grade-7 Contractors, Developers and
Charted Consultants responded to this survey, which achieved a response rate of 31.1%.
A separate Spearmen’s Rank correlation was done to test the agreement between the
tripartite parties. The spearman rank correlation coefficient can be tested to measure
statically the degree of agreement related to the rankings of barriers perceived by con-
tractors, developers, and chartered consultants. The higher the correlation coefficient
at a significant level, 0.05 would indicate a stronger agreement between the groups of
respondents (Hwang, Zhao, & Toh, 2014; Sambasivan & Soon, 2007).

8. Results and Discussions

The primary data were analyzed from the perspective of consultants, contractors, and
developers. The implementation level of project management tools is analysed collec-
tively. The status of implementation was probed based on a “yes”/”no” on “Implemented,
not implemented” column, while each respondent’s perceptions on barriers were com-
puted by RII (Relative Importance Index). The demographics of respondents is portrayed
in Table 1 below. Table 2 denotes the status of implementation, Table 3 depicts the
ranking of barriers perceived (Overall); Table 4 shows the RII and ranking of barriers
according to categories of respondents; and Table 5 describes the Spearman’s Rank
Correlation Coefficients of the ranking of Consultants, Developers, and Contractors.

Referring to Table 1, the characteristics of the subjects are discussed. Of the 135
different construction companies surveyed, 42 surveys were returned. All responses
were complete and usable. Majority of the respondents were Company Managers

DOI 10.18502/kss.v3i22.5057 Page 299



FGIC2019

Table 1: Demographic Characteristics of Respondents.

Description Frequency Percentage (%)

Positions

Company Director 11 26.20

Company Manager 12 28.60

Project Manager 6 14.30

Project Engineer 9 21.40

Project Coordinator 1 2.40

Senior Architect 1 2.40

Senior Quantity Surveyor 2 4.80

Type of Organizations

Developer 16 38.10

Contractor 18 42.90

Consultant 8 19.00

Experience in Construction Industry

5-10 years 14 33.33

11-15 years 12 28.57

16-20 years 7 16.67

More than 20 years 9 21.43

Types of Projects Involved

All more than RM 20 Million (USD 6
Million) worth of projects.

(28.6%), followed by Directors (26.2%), Project Engineers (21.4%), and Project Managers
(14.3%), Senior QS (4.8%), and having both project coordinator and architect being the
least (2.4%). The company background consists of tripartite companies, namely the
Contractor companies (42.90%), Developers (38.1%), and followed by Consultants (19%).
A noticeable 21.43 % of the respondents have more than 20 years of experience, and all
respondents have at least 5 years minimum of working experience in the construction
industry.

First, the paper discusses the current status quo of the implementation level of project
management tools. Next, top 5 (FIVE) highest rank sub barriers, and 1(ONE) lowest-
ranked sub barrier are presented. Followed by that, the significant level of agreement
between the contractor and consultant obtained through the analysis of Spearman Rank
Correlation over the seven major barriers will be discussed. Based on the rankings,
prescriptions that could overhaul these barriers are discussed.

Referring to Table 2, “Excel” is the most implemented tool used (85.7%), followed by
Microsoft Project (40.5%), Gantt Chart (38.1%), Critical Path Method (38.1%), Work Break
Down Structure (21.4%), Web-Based tools (14.3%), Other Technology Tools (14.3%), Prece-
dence Diagramming Method (9.5%), Program Evaluation and Review Technique, (PERT)
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Table 2: Implementation of Project Management Tools.

Project Management
Tools

Implemented
Frequency

% Not Implemented
Frequency

%

Microsoft Project 17 40.5 25 59.5

Primavera P6
Professional Project
Management (or other
versions of Primavera
E.g. Primavera Portfolio
Management,
Primavera P6 Analytics
etc.)

2 4.8 40 95.2

Web-based tools 6 14.3 36 85.7

Gantt Chart 16 38.1 26 61.9

Critical Path Method
(CPM)

16 38.1 26 61.9

Program Evaluation and
Review Technique
(PERT)

3 7.1 39 92.8

Graphical Evaluation
Review Technique
(GERT)

2 4.8 40 95.2

Activity-On-Arrow
(AOA)

3 7.1 39 92.9

Activity-On-Node (AON) 2 4.8 40 95.2

Work Breakdown
Structure (WBS)

9 21.4 33 78.6

Precedence
Diagramming Method
(PDM)

4 9.5 38 90.5

Microsoft Excel 36 85.7 6 14.3

Other technology tools
(e.g., UBS, Microsoft
Access)

6 14.3 36 85.7

(7.1%), Activity-on-Arrow (AOA) (7.1%), Graphical Evaluation Review Technique (4.8%),
Primavera P6 Packages (4.8%), and Activity on Node (AON) (4.8%). The figures denote
that the overall implementation level of project management tools is devastatingly low.

Based on the sub-barrier elements depicted in Table 3, lack of corporate budget (RII =
3.641) was ranked the highest. The respondents felt that themanagement does not have
adequate funding for management tools, and it is almost impossible to have funding
reconciliation for such purpose. Given the fact that managing projects heavily rely on
managing people, reliance on management tools would imply managing software and
tools itself.
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Table 3: Relative Important Index (I) for Barriers.

Factors Sub-Barrier Elements Major Factors

Index (I) Rank Index (I) Rank

Financial Considerations 3.553 (1)

Lack of Corporate Budget 3.641 1

Expensive Tools 3.512 3

Expensive Experts 3.507 4

Organizational Culture 3.116 (5)

Cultural Changes 3.419 7

Aversion of New Technology 3.391 8

Acceptance of Employees 2.815 17

Predicaments in Convincing Employees 2.840 16

Attitude 2.963 (6)

Computer anxiety (Confusion & Panic) 3.333 9

Perceived Lack of Usefulness 2.810 18

Perceived Lack of Ease of Use (User’s
Lack of Confidence)

2.745 21

Restriction on Human Capital 3.32 (2)

Human Capital Problems 3.421 6

Shortages of Staffs 3.558 2

Unskilled personnel 2.981 13

Lack of Technology Awareness 3.145 (4)

Slow Adoption 2.917 14

Senior Managers Unaware 3.236 12

Bad investments in wrong tools 3.282 10

Deficiency in Infrastructure 2.741 (7)

Quality problems of existing
infrastructures

2.688 22

Unable to expand new infrastructure 2.757 20

Unsatisfied Infrastructure 2.778 19

Poor Annual Turnover 3.218 (3)

Poor level of Turnover 2.917 15

Lack of return of investments in new
management tools

3.479 5

Inability of Company to Support and
upgrade software/hardware

3.257 11

Followed by that, shortage of staffs was ranked second, with RII =3.558. Worth note-
taking, Malaysian Construction Industry is still facing challenges in recruiting exper-
tise that can manage sophisticated project management tools such as Primavera or
Microsoft Project software effectively and efficiently.
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Table 4: RII and ranking of Main Barriers.

Major Barriers Developer Consultant Contractor

RII Rank RII Rank RII Rank

Financial Considerations 3.211 4 3.500 1 3.889 1

Organization Culture 3.360 3 3.031 4 2.958 5

Attitude 3.000 6 3.000 5 2.889 6

Human Capital Restriction 3.438 1 3.208 3 3.315 2

Lack of Technology Awareness 3.375 2 2.875 6 3.185 4

Infrastructure 2.917 7 2.750 7 2.555 7

Poor Annual Turnover 3.084 5 3.292 2 3.278 3

Table 5: Spearman’s Rank Correlation Coefficients.

Ranking Consultant Developer Contractor

Consultant Correlation Coefficient 1.000 0.286 0.857**

Significance - 0.535 0.014

N (Number of Barriers) 22 232 22

Developer Correlation Coefficient 0.286 1.000 0.607

Significance 0.535 - 0.148

N (Number of Barriers) 22 22 22

Contractor Correlation Coefficient 0.857** 0.607 1.000

Significance 0.014 0.148 -

N (Number of Barriers) 22 22 22

**Correlation is significant at the 0.05 level of significance.

The third highest barrier was an expensive tool, with RII=3.512. Understandable,
project management tools such as Primavera, Oracle Software could be severely expen-
sive. However, Microsoft based interfaces applications such as Excel, or Microsoft
Project comes in handy and could be further implored.

Next, expensive expertswere ranked the fourth highest rank, with RII reaching=3.507.
Nevertheless, the respondents felt that real experts in management software and tools
are not easily up for grabs. As much as the software itself, full-time experts are expensive
to hire and recruit.

Ranked as fifth, the factor lack of return of investments in new management tools

reached RII of 3.479. Lack of ROI in these tools would hinder the management to
further uptake new tools. Although not further discussed, this paper speculates that
investments made on the purchased tool/model did not seem to have to yield profitable
returns. Moreover, the fundamental fault is on the workforce itself, as heartfelt by the
respondents mentioned above –lack of experts to fully utilize these tools.

While all the major five sub barriers have been depicted above, the least ranked
barrier would be quality problems of existing infrastructures. Ranked as 22 with RII =
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2.688, it does not seem to be major presuppositions of barrier that need to be taken
care.

Overall, depicted in Table 5, the Spearman rank correlation test was used to examine
the agreement level between consultants, developers, and contractors. The result
shows that both consultants and contractors share the same perception over 22 barriers,
with a correlation coefficient of 0.857 at a significant level of 0.05. By only looking
at the main barriers themselves, both consultant and contractor categories agreed
that financial consideration poses major concern; while infrastructure poses the least
concern (Table 4. On the other hand, for developers, the human capital restriction is
their primary concern, with infrastructure being their least concern.

Based on the summary ranking in Table 3, the important barriers as perceived by
the overall respondents were: (1) financial constraints [RII =3.553], (2) restrictions on

human Capital [RII = 3.320], (3) poor annual turnover [RII =3.218], (4) lack of technology

awareness [RII= 3.145], (5) organizational culture [RII = 3.116], (6) attitude [RII =2.963],
(7) deficiency in infrastructure [ RII =2.741].

8.1. Prescriptions to overhaul barriers

Notably, the survey involves construction companies that handle more than USD 6
Million worth of construction projects. The survey above suggests a low implementation
of project management tools in these respective construction companies. Besides Excel,
the survey indicates no more than 50% implementation in all subsequent project man-
agement tools. More attention should be given to financial constraints, restrictions on
human capital, poor annual turnover, lack of technology awareness, and organizational
culture. Both attitude and deficiency in infrastructure, however, were perceived as not
crucial (RII below 3.00).

The respondents were prompted earlier on their willingness to uptake new and
enhanced management tools to their existing tools. 85.7% of the respondents agreed
that their company has the urgency to uptake and enhance their existing project man-
agement tools; while the remaining 14.3% are pessimistic on improving and enhancing
new tools in their organizations.

Besidesmanaging the triple constraints such as time, cost, and quality of a project, the
expectations of the tripartite parties (namely the developers, consultants, and contrac-
tors) need to be managed ideally. While selecting contractors in their prequalification
process, the selected contractors in the tender evaluation process must exhibit robust
capabilities in technicality aspects, and thus mitigating the probability of impeding
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potential utilization of management tools on construction sites. On the other hand,
developers and consultants (mostly working for the client in contemporary construction
contract) should promptly assure the cash flow of the contractor by paying on time, and
thus reducing any predicaments of project management tools in projects.

During the initiation phase, where expectations of all stakeholders are discussed, the
project sponsor should take into account of the need and urgency of enhancing, or up
taking new management tools in projects. And thus, the project team could savour the
required budget for the development of project management tools. To overhaul lack of
expertise in the organizations, management should emphasize on giving adequate in
house training that would enhance tools usage and knowledge. Propagation of such
knowledge should be then reinforced with management commitment from top-down.
Attitude problems can be overcome with an increasing experience that diminishes
computer anxiety, given that the users experience the enjoyment of using tools in
day to day work. This heavily relies on organizational management support through
helpdesk, and off the job training (Ventakesh & Bala, 2008).

Government Malaysia plays an important role as well in helping the industry to
progress. Hand-in-hand with the Construction Industry Development Board (CIDB
Malaysia), awareness and proper training program can be held to promote project
management practices in the industry. Incentive alignment strategy as the post-
implementation stage of tools takes place is one of the key factors that enhance
user acceptance in technology usage (Todd & Benbasat, 1999). Particularly for the
use of project management tools, Malaysian Construction Industry Development Board
particularly can opt to cooperate with the Multimedia Development Corporation, or
known as MDEC, which is an agency that oversees the implementation of multimedia
and information infrastructures in Malaysia, and Project Management Institute Malaysian
Chapter (PMIMY). In Malaysia, formal project management courses and the education
training such as Certified in Project Management Professional (PMP®), or Certified
Associate in Project Management (CAPM®) are delivered asmeans of formal training and
pre-requisites for industrial practitioners in getting project management credentials, and
the most predominant certification nevertheless is PMP®. In practice, MDEC, serving as
the backbone of the Malaysian multimedia corridor, has been actively providing rebates
up to RM 2,500 (USD 600) for individual project management exam and course takers.
Incentives such as grants, rebates can be provided via these tripartite agencies such
as this can be implemented to increase awareness and knowledge of practitioners of
the use of project management methodologies and PM tools in the companies.
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In the macro level, the Malaysian Construction Industry has been depicted to have
faced predicaments in exercising the policies set out by the government, especially
the contractors themselves in using and benefit from the state of the art technologies
in managing projects (Ibrahim et al., 2010). Cautiously optimistic, this paper suggests
that the Malaysian Government through CIDB should tackle the fundamental issues of
formal project management education among practitioners. Application of new tech-
nologies requires fundamental project management knowledge, which can be strictly
emphasized in the next Malaysian Construction Industry Master (CIMP 2016-2025).
By advocating and propagating the need of formal project management practices
aligned with its previous strategic thrust, further recommendations can be reinforced
in fourth Strategic Thrust – “Develop Human Resource Capabilities and Capacities

in the Construction Industry”; and sixth strategic Thrusts – “Leverage on information
and communication technology in the construction industry”. Development of human
resource requires fundamental realignment of skill in project management knowledge
and the development of tools and technologies that the industries have to offer.

9. Conclusion

Project management tools have been a cornerstone in the operations of construction
activities. Numerous studies have proved the use of PM tools in planning, monitor-
ing, and controlling construction projects effectively. Besides increasing construction
productivity, PM Tools are capable of circumventing delays, enhancing the delivery
value of projects, and increases project management maturity in organizations. Using a
survey design and Relative Importance Index (RII) methodology, this study investigated
the implementation level of project management tools and the barriers that impede
project management tools adoption in construction companies. The first findings sug-
gest a low implementation level of project management tools. Although Microsoft Excel
was ranked the highest being adopted, the other core PM tools such as WBS and
Microsoft Project are devastatingly low. The second findings assert financial considera-
tions and lack of human resource in exercising these tools to be two highest barriers that
impede PM Tool’s adoption and substantiating the other main factors such as reduced
annual turnover, lack of technology awareness, organizational culture, attitude, and
infrastructure barriers equally being the stumbling block of adoption. The third finding
concludes a consistent agreement on the barriers among), private contractors, and
private consultants. To overcome these barriers, incentives alignment can be instigated
by the Government sectors such as CIDB, MDEC, and non-profit organizations such as
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the Project Management Institute for the propagation of project management training.
Having the tools is never adequate without knowledge advancement. Through formal
training, it reinforces a positive attitude and increases adoption.

Cautiously optimistic, this paper reveals the current status quo of project management
practices and standard PM tools adoption in Malaysia, so that the key players can give
proper attention on the important factors and make dynamic efforts to reduce barriers
of project management tools utilization in projects. The practitioners can understand
the dynamics and causes of predicaments to the full implementation of project man-
agement tools in their respective companies. As for academicians, it helps theoretical
development and literature arguments on our current construction industry as a whole
and optimistically finds ways to take the Malaysian Construction Industry for better
improvements.
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