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ABSTRACT

This chapter aims at introducing available cutting-edge methodologies applicable to construction activi-
ties. To this end, the chapter brings information about different cutting-edge methodologies under one 
cover. The content of the chapter is designed for readers who might not be specialists in ICT-oriented 
techniques while working within any domain of the construction industry. In the classroom, this chapter 
could be a supplementary source for courses on information systems in construction or lean project 
delivery.

INTRODUCTION

A wide range of advanced ICT methodologies (AIM) have made inroads in the construction market due 
to the conditions rampant in today’s business environment. That is, the trend of globalisation, the fierce 
competition in the market and the need to deliver more complex projects have led leading construction 
companies towards adopting available technological innovations (Toole, Hallowell, & Chinowsky, 2013). 
As a corollary, the construction community has observed a rapid emergence of different AIM to improve 
communications, visualization, and foster collaboration among the parties involved in construction proj-
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ects. Nevertheless, the overall rate of adoption within the industry has been slow, particularly in small 
and medium sized (SMEs) companies (Heydarian et al., 2015). Evidence shows that such slow uptake 
of cutting-edge methodologies is for the most part stemmed from a lack of support of practitioners in the 
construction industry exacerbated by clients being uninformed of the advantages of available methods 
for their projects (Cao, Li, & Wang, 2014). In essence, major barriers to widespread adoption of new 
technology in the construction industry have roots in lack of familiarity of clients, managers and company 
directors with AIM, and the potential benefits envisaged for utilizing such technology as observed by 
Van der Vlist, Vrolijk, and Dewulf (2014). As asserted by Williams (2007, p. 6) one barrier to adoption 
of AIM is “Lack of knowledge by people in the construction industry about what is possible.”.

Therefore, the first step towards the enhancement of ICT adoption in the construction context includes 
generating the necessary motivation amongst practitioners and policy makers through disseminating the 
knowledge about currently-available methods and highlighting the potential benefits (Sarshar & Isikdag, 
2004; Williams, 2007). To address such need, this chapter aims at introducing available cutting edge 
methodologies applicable to construction activities. The useful feature of this chapter is that it brings 
information about different cutting-edge methodologies under one cover. The content of the chapter is 
designed for readers who might not be specialists in ICT-oriented techniques while working within any 
domain of the construction industry. In the classroom, this chapter could be a supplementary source for 
courses on information systems in construction or lean project delivery.

The chapter starts with a brief discussion on the driving forces and root causes of rapid advances in 
the tools and technologies utilized in the construction context. This is followed by describing the con-
cepts of virtual design and construction (VDC). Afterwards, different aspects of building information 
modelling are discussed. The rest of the chapter is concerned with introducing various innovative AIM 
that are emerging within the construction industry.

BACKGROUND

The driving forces pushing the construction industry towards adopting AIM for the most part have roots 
in two main categories of drivers. These include the efficiency needed to proactively addressing internal 
process problems facing the industry alongside pressures from the external environment (Cao et al., 
2014). In essence, the main reasons behind the interest of construction practitioners to adopt advanced 
ICT methods come from three main grounds under two categories:

1.  External pressure
a.  Fierce competition of globalisation (external pressure)
b.  New requirements of projects (external pressure)

2.  Internal problems
a.  Advantages of advanced ICT methodologies (efficiency needed to address internal problems)

As illustrated in Figure 1, the capabilities of AIM in terms of facilitating achieving efficacy in deliver-
ing projects by integration of design and construction phases as a main reason for construction companies 
(Aouad, Lee, & Wu, 2007). In this regard, enhancing collaboration level, facilitating accessibility and 
exchange of information and enhancing the effectiveness of communications has been acknowledged 
(Nitithamyong & Skibniewski, 2004). Besides, many studies have attested to the positive impacts of 
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