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Construction 4.0 has attracted much attention but faces numerous implementation 
challenges.  Despite extensive existing literature on the constraints, only a few 
consider the social aspects.  To systematically assess technology acceptance and 
adoption of Construction 4.0-related technology (Cons 4.0-tech), this research 
investigated 150 published journal articles (in English) within the Scopus database to 
determine current research gaps and areas for future work.  The analysis revealed a 
positive trend in this area, with three fundamental research gaps: (1) Previous 
technology acceptance and adoption research has paid little attention to organisational 
dynamics and relationships.  (2) 64% of previous studies adopted a survey approach 
focusing on statistical relationships, while only a few examined their underlying 
causes and motivations.  (3) Building information modelling (BIM) was the focus of 
much of the previous research, despite Construction 4.0 concentrating more broadly 
on technologies and their integration.  As part of a PhD, this research established a 
research gap with a need to provide a comprehensive framework for technology 
acceptance and adoption of Cons 4.0-tech within an organisational context. 
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INTRODUCTION 
Construction 4.0 has emerged as a concept that enables digitisation, automation and 
integration of the process (Oesterreich and Teuteberg 2016).  It predominantly focuses 
on creating a digital construction site assisted by technologies at each stage of the 
construction project.  As stated by IBM’s CEO Inni Rometty, it is a step towards the 
‘cognitive era’ with technology that can understand and enhance responsiveness over 
time (Loosemore 2015).   Many studies emphasise the benefits of Construction 4.0 
and its use in the industry.  These benefits are plentiful and encompass many 
technologies.  For instance, simulation and modelling technologies have been 
demonstrated to significantly improve the early design of a construction project 
(Oesterreich and Teuteberg 2016).  The technologies have also been shown to 
facilitate a risk-free virtual environment and real-time communication improving 
collaboration among parties (Wang et al., 2013).  Cloud-based platforms enable all 
participants to access information providing a ‘single source of truth’, thus enhancing 
decision-making and onsite and off-site communication. 
With improved transparency and accountability, these technologies exhibit cost and 
time savings (Schwab 2017).  For example, while labour costs can be reduced with 
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robotics and automation (Kovacs 2018), significant time and cost reductions can be 
achieved through 3D digital models (Bonfanti et al., 2018).  Tracking devices or 
sensors offer solutions for inventory management, theft minimisation, safety 
improvements, and access control can be facilitated (Sardroud 2012).  Accordingly, 
these technological advancements enhance quality and safety while making the work 
easier and more efficient (Fernández and Pérez 2015).  In this context, Greenwood et 
al., (2002) predicted that this pioneering technology had a promising ability to 
improve the Construction Industry (CI), with Chen et al., (2022) demonstrating the 
efficacy of these technologies in the following 20 years. 
Despite such benefits, Construction 4.0 is coupled with many challenges.  Research 
claims even if Construction 4.0 has gained media attention, research efforts and best 
practices are not pervasive (reference).  Studies reveal that the challenges, barriers, 
and risks associated with restructuring organisations are still less investigated 
(Oesterreich and Teuteberg 2016, Forcael et al., 2020).  While research has recognised 
these challenges to be political, economic, social, technological, environmental, and 
legal (PESTEL), it is claimed that most studies on Construction 4.0 tend to focus on 
technical aspects and technologies (Sherratt et al., 2020). 
‘People’ are at the centre of change as the technological shift since they experience a 
complex change in their daily routines and are required to adapt to a dynamic working 
environment (El Hamdi et al., 2019).  Despite the substantial implications for its 
implementation, how Construction 4.0 affects work systems or what work people do is 
a problem that has received relatively little attention in discussions (Davies et al., 
2017).  Technology acceptance is prominent among the social challenges (Oesterreich 
and Teuteberg 2016, Müller et al., 2018).  Research demonstrates that new technology 
failures in adoption in the market are very high, ranging between 40% and 60% 
(Gourville 2005).  Since the success rate of technology is directly associated with user 
acceptance, it is of utmost importance to consider technological acceptance and 
adoption within a socio-technical context (Sepasgozar et al., 2018).  Therefore, this 
research aims to systematically analyse previous studies to provide a comprehensive 
overview of the current research on technology acceptance and adoption of 
Construction 4.0 to provide recommendations for further research. 

METHOD 
The systematic literature review (SLR) was conducted according to ‘Preferred 
reporting items for systematic reviews and meta-analyses (PRISMA)’ guidelines, 
including publications until 2022.  PRISMA method allows the researchers to (1) 
identify large databases with scientific and academic literature through keyword and 
search strategies, (2) screen inclusion and exclusion criteria, and (3) conduct an 
eligibility process in appraising the relevant literature to analyse the data from the 
studies (Shahruddin and Zairul 2020).  Figure 1 demonstrates the main steps adopted 
in this research. 
For the SLR, using more than one database is recommended to improve the coverage 
of the included studies (Wuni et al., 2019).  Nevertheless, many have been conducted 
only on the Scopus database since it is recognised as the most extensive database for 
peer-reviewed abstract studies (Oliveira et al., 2018, Wuni et al., 2019, Wuni and 
Shen 2020). 
Thus, only the Scopus database was used in this research because it is found to have a 
broader range, accuracy and ease of retrieving articles compared to similar literature 



Perera, Francis and Shang 

428 

databases such as Web of Science and Google Scholar (Wuni et al., 2019, Wuni and 
Shen 2020).  The subsequent sections present the scientometric analysis of the 
included studies and is supported by the content analysed findings. 

 
Figure 1: Research process for the systematic literature review (SLR) 

FINDINGS 
Analysis of the Publications by Year 
The journal articles on technology acceptance and adoption in the CI range from 1995, 
as illustrated in Figure 2.  Fewer articles were published before 2010, especially 
before 2000.  As seen in Figure 2, although there is a slight spike in technology 
acceptance and adoption publications in the CI, a robust upward trend can be seen 
from 2013. 

 
Figure 2: Number of journal articles published over time 

It is worth noting that until 2000, studies focused on adopting new information 
technology (IT), and attention to smart construction technologies was given thereafter.  
For instance, close to 2014, the keywords were around ‘information technology’, 
‘information systems’ and ‘computer-aided design’.  Between 2014 to 2018, research 
was focused on ‘information management systems’ and ‘construction management’, 
while ‘building information modelling’ was the most prominent area of research 
around 2018.  However, towards 2020, ‘innovative technology’, ‘emerging 
technology’, ‘construction automation’, ‘construction technology’, ‘digital 
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technology’, and ‘digital construction’ has gained attention.  Therefore, it is expected 
that more research will be published on technology acceptance and adoption, 
indicating the research area as a prominent research domain in the field of 
construction, engineering, and management. 
Analysis of the Publications by the Nature of Participants 

The SRL indicate that the studies were from many perspectives, as shown in Figure 3. 

 
Figure 3: Analysis based on the nature of the participants 

This demonstrates that most technology acceptance and adoption studies were 
conducted from the construction professionals’ perspective.  For instance, factors 
influencing technology acceptance (Zhao et al., 2022), the relationship between job 
satisfaction and technology adoption (Singh and Holmström 2015), user perceptions 
of technology impact (Vigneshwar et al., 2022), awareness (Govender et al., 2018), 
user resistance (Ishak and Newton 2018), challenges and barriers (Al-Hammadi and 
Tian 2020), change management practices for technology adoption ( Jaaron et al., 
2022) were some areas addressed from the construction professional’s perspectives. 
Twenty-one studies focus explicitly on the management’s perspective.  For example, 
Okoro et al., (2022) evaluated the management’s perspective in accepting immersive 
technology.  Wang et al., (2020a) surveyed top managers of SMEs in China to 
understand the behavioural logic of technology adoption.  Similarly, Jaafar et al., 
(2007) assessed the readiness of construction firm managers for technology adoption, 
while Mitropoulos and Tatum (1999) conducted a case study to examine how 
managers make technology adoption decisions.  Accordingly, many researchers 
considered the predictors and the drivers of technology adoption from the 
management’s perspective (Zakaria et al., 2017, Nnaji et al., 2019). 
The SLR revealed that 13% of the studies focused on technology acceptance and 
adoption from the organisational perspective.  Among these, Lin and Xu (2022) 
investigated the context of a design firm.  While Adeniyi et al., (2022) focused on 
contracting and consulting firms as a unit, Aghimien et al., (2022) distinguished the 
organisational intention between main contractors and sub-contractors.  Collecting 
data from top UK construction firms in the public sector, Fernandes et al., (2006) 
observed that VR technology adoption is influenced by organisational, environmental 
and project factors.  Although the study included user perspectives under 
organisational and project dimensions, the authors offer little explanation for the 
contribution of each dimension. 
Enegbuma et al., (2014) considered the organisation a collection of people, processes 
and technology and proposed to examine their relationship with strategic IT in 
construction and collaborative processes for BIM adoption.  Similarly, Mom et al., 
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(2014) assessed influencing factors under organisation, applications, tools, project 
teams, processes, and business models.  These studies collected survey data from 
various participants, including owners, managers, and users, but have not focussed on 
distinguishing each party’s influence.  Although Lee et al., (2015) evaluated the 
influence on individual and organisational intentions, only a few constructs were 
considered derived from established technology acceptance models.  In addition, the 
study had limited explanations of the relationship between the constructs and did not 
explain the distinction between the roles of management and individual users. 
On the other hand, in their research, Rankin and Luther (2006) examined an individual 
firm as a case study and focused on a single innovation to develop an innovation 
analysis framework.  The framework incorporated macro and micro perspectives and 
considered the innovation process, including its production (research, development, 
and deployment) and incorporation (adoption, implementation, and acceptance) within 
a firm.  Nevertheless, a single case study limits the findings, and thus, it would have 
been more interesting if a wider range of firms were evaluated.  Consequently, the 
SLR substantiates a research gap since research on technology acceptance and 
adoption within an organisation has provided little knowledge of the dynamics of 
management decisions and user acceptance.  Thus, evaluating the complex 
relationship between management and users is critical since, given the nature of 
Construction 4.0-related technology (Cons 4.0-tech), it is highly likely that the 
management will take the adoption decisions, which will then be followed at the 
individual level. 
Research Gap 1: Research on technology acceptance and adoption has provided little 
knowledge of the dynamics within an organisation where management makes 
adoption decisions for users to follow. 

Analysis of the Publications by the Research Process 
Figure 4 provides an overview of research methods adopted in the studies identified in 
the literature focusing on technology acceptance and adoption in the CI.  

 
Figure 4: Analysis based on the research methodology 

The questionnaire survey was the most widely held instrument for data collection, 
with a share of 62%.  Among these, for most studies, data was collected to quantify 
the theories developed through the literature review (Al-Hammadi and Tian 2020, 
Wang et al., 2020a, Ao et al., 2022).  Comparatively, the figure shows that just 9% of 
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the studies employed interviews to collect data, while 6% combined interviews with 
surveys (Lee et al., 2015, Singh and Holmström 2015). 
As demonstrated in Figure 4, only 9% of the studies conducted literature reviews on 
areas such as smart building technology adoption (Ghansah et al., 2021), big data 
adoption (Ram et al., 2019), BIM adoption (Enegbuma et al., 2014), and information 
and equipment technology adoption (Sepasgozar et al., 2016)  
Figure 4 demonstrates that current studies predominantly used quantitative methods 
such as surveys to statistically identify the relationships amongst variables.  However, 
such studies do not provide an in-depth understanding of the underlying causes and 
motivations contributing to technology acceptance and adoption (Man et al., 2017). 
This is because people’s interpretation of a piece of the world is determined by their 
opinions, attitudes, experiences, processes, or behaviours that can only be induced 
through qualitative studies (Rowley 2012).  Therefore, the findings support the need to 
utilise more qualitative primary data to assess technology acceptance and adoption in 
the CI. 
Research Gap 2: Qualitative primary data is required to provide an in-depth 
understanding of the underlying causes and motivations contributing to technology 
acceptance and adoption. 
Analysis of the Publications by Technology 
Figure 5 shows the findings in terms of the technology studied, both cumulative 
(right) and over the years (due to space restrictions, only from 2017 is shown on the 
left of the figure).  Since 2017, at least one research in this area was found.  Research 
on the acceptance and the adoption of BIM dominates and constitutes 37% of all 
studies, followed by IT/ ICT with 11%.  The studies focusing on IT/ICT range from 
1995 to date.  Although the technology-focused is not explicitly stated, it is insinuated 
that the focus has changed to advanced technology with time, as described. 

 
Figure 5: Analysis based on the technology  

The number of publications on emerging information technology and cloud computing 
was significant at 11%.  It is worth pointing out that the studies on emerging 
technology have investigated more than one smart construction technology.  For 
instance, in their research, Nnaji and Karakhan (2020) assessed technologies for 
construction safety, including mixed reality, virtual reality, and wearable safety 
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devices.  Igwe et al., (2022) focused on technologies such as mobile computing, 
virtual reality, BIM, IoT, drones, robots, and AI when the acceptance of contemporary 
technologies for cost management was studied. 
Despite their focus on many technologies, it was interesting to note that these studies 
have provided little attention to differentiate between influential factors of different 
types of technology.  Hence, very little is currently known to develop a 
comprehensive technology acceptance framework for adopting Cons 4.0-tech, 
considering differences in the influential factors. 
Moreover, Figure 5 indicates that despite the uptake of technologies such as big data, 
artificial intelligence, IoT, 3D printing, robots, blockchain, and digital twins have 
received much less attention when technology acceptance and adoption are 
considered.  Consequently, it was established that a research gap exists in providing a 
technology acceptance and adoption framework for Cons 4.0-tech within an 
organisational context, presenting an in-depth understanding of the underlying causes 
and motivations. 
Research Gap 3: Previous research has not focused on developing a comprehensive 
technology acceptance framework for adopting Cons 4.0-tech, considering differences 
in the influential factors. 

CONCLUSIONS 
The implications of Construction 4.0 involve integrating different platforms of 
technology and assembly of data using advanced applications.  Despite much research 
on Construction 4.0, most tend to focus on the technical aspects and social factors are 
often overlooked.  Given that technology adoption’s success highly depends on the 
acceptance of the technology, this research aimed to systematically analyse previous 
studies to provide a comprehensive overview of the current research on technology 
acceptance and adoption of Construction 4.0.  This study observed technology 
acceptance and adoption to have gained significant attention in recent years.  The 
paper then presents three research gaps in prior research and therefore provides 
recommendations for future research. 
Firstly, while most publications focused on the user’s perspective, this research 
established that the studies on organisations had understudied the dynamics of 
management decisions and user acceptance, especially given the Cons 4.0-tech’s 
nature.  Secondly, only a few studies provide insights into people’s interpretations.  
Thirdly, the analysis found no attempts to differentiate between influential factors of 
different types of technology.  Therefore, the study recognised several questions 
remained to be answered and provided an understanding of potential future research 
areas.  The findings of this study form an integral part of a PhD research, which aims 
to bridge the research gaps identified. 
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