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Hierdie studie ondersoek die toepassing van die verenigde teorie van
aanvaarding en gebruik van tegnologie (UTAUT) binne navorsing oor die
konstruksiebedryf. Die sintese toon dat baie studies uitgebreide UTAUT-
ﬁt%://dx‘doi‘org/10.7166/37_2_3417 modfelle gebrm‘k om‘d1e aanvaarfjlng van inligtingstelseltegnologieé in
stabiele organisatoriese omgewings te ondersoek, waarvoor UTAUT
oorspronklik ontwikkel is. Die studie bevestig UTAUT se sterk
verklaringsvermoeé: gedragsvoorneme voorspel konsekwent
gebruiksgedrag, terwyl prestasieverwagting die belangrikste bepaler van
voorneme bly. Die studie beveel aan dat verdere toetsing van die
basismodel geprioritiseer word, dat die aanvaarding van boumateriale
en -stelsels ondersoek word, en dat die projekgebaseerde aard van die
konstruksiebedryf uitdruklik in berekening gebring word.

1.  INTRODUCTION

The importance of technology and innovation adoption for managers in industries has become increasingly
evident, particularly as organisations operate in highly competitive and rapidly changing environments.
Effective managers recognise that the adoption of innovative technologies is essential not only for
maintaining competitiveness but also for improving efficiency and driving organisational growth [1]. In the
manufacturing industry, for instance, robotics and automation have positively transformed factory floor
processes [2], and the adoption of advanced manufacturing techniques is resulting in shorter value chains,
fewer production inputs, lower product costs, and more sustainable outputs and processes [3]. Healthcare
facilities have also adopted innovative technologies, including security programs to protect patient privacy
and barcoding to ensure accurate medication administration [4]. In the agricultural industry, the Internet
of Things (loT) equips farmers with decision-making tools and technologies to enhance productivity [4].

Unlike the industries mentioned above, the construction industry is perceived as slow to adopt new
technologies and innovation [5]. Management resistance to change, lack of awareness of new technologies,
implementation costs, lack of expertise, lack of user demand, project complexities, and fragmentation in
the industry are just some of the factors identified in the literature as limiting the adoption of various
technologies in the construction industry [6], [7], [8]. Still, research suggests that new technologies could
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improve performance, productivity, and efficiency in the construction industry [9]. Investigations into the
factors that affect technology adoption have been conducted in other fields. In the information systems
field, these investigations have led to the development of several models, frameworks, and theories to
explain adoption phenomena among individuals and organisations [10], [11], [12]. In 2021, [13] identified
a growing trend towards using technology acceptance models to investigate technology adoption in the
construction industry.

Several theories have been proposed to explain user adoption and acceptance of technologies. The theory
of reasoned action [14], the theory of planned behaviour [15], and the diffusion of innovations [16] are
among the most common frameworks [12]. However, choosing the right framework for the right context is
not a straightforward process, and has long been difficult for adoption researchers [11]. Venkatesh [17]
tackled that challenge by developing the unified theory of acceptance and use of technology (UTAUT),
which combines elements from eight previous theories into a single framework. UTAUT was more accurate
than the previous methods in explaining technology adoption, and has since been widely used in adoption
studies in various industries [13], [17], [18]. Since its inception, several reviews have been conducted on
the application of UTAUT, including its general use [10], [18], [19], in the education sector [20], [21], in
mobile payments [22], and in government [23]. No dedicated review of UTAUT’s application in the
construction industry has been identified in the literature [13], [24]. This study, therefore, seeks to
investigate the use of UTAUT in the construction industry. The significance of the study lies in its
interrogation of the operationalisation of UTAUT in the construction industry, an environment that is
structurally different from UTAUT’s foundational context. The results demonstrate that studies have
repeatedly investigated adoption among individuals in stable organisational contexts with several additional
variables and extensions, with limited recourse to the unique factors that differentiate the construction
industry from others.

The remainder of this paper is structured as follows. Section 2 reviews the literature on technology adoption
theories and their application in the construction industry. Section 3 describes the systematic review
methodology. Section 4 presents the results, and Section 5 discusses the findings. Section 6 concludes with
recommendations for future research.

2. LITERATURE REVIEW

The construction industry is widely regarded as risk-averse and resistant to technology and innovation
adoption [25]. However, improved outputs from other industries, the rise of digitalisation, and the growing
need to improve construction processes to meet modern demands for cost efficiency, faster delivery,
greater value, and sustainability goals have driven the industry to invest in technology and innovation [26],
[27]. Despite these efforts, the construction industry has a reputation for slow technology adoption. Several
studies have investigated the adoption of recent technologies, proffered reasons for limited adoption, and
suggested solutions to improve adoption [28], [29]. In the absence of a unified theory of innovation adoption
in the construction industry, researchers have begun to recognise the utility of established behavioural and
organisational theories that are proposed to explain adoption behaviour, and are using these frameworks
to investigate the uptake of innovation and technology in construction [13].

One such framework is the theory of reasoned action (TRA), developed by Martin Fishbein and Icek Ajzen.
TRA prescribes that behavioural intention is a function of an individual’s evaluation of the outcomes of
behaviour in the light of their attitudes and beliefs about what significant others think and expect [14].
Ajzen extended TRA by including an individual’s perception of their ability to perform an action, termed
“perceived behavioural control”, to then form the theory of planned behaviour (TPB) [30]. Building on the
foundations of behavioural research, researchers in the field of information systems (IS) began developing
theories of technology adoption. The technology acceptance model (TAM) is one of the earliest frameworks
used in IS research, and proposes that users’ acceptance of technology is based on perceived usefulness
and ease of use [31]. Just like TRA, TAM has also been extended by several researchers. Some of the
extended TAM frameworks include the combined TAM and TPB (C-TAM-TPB), TAM2, and TAM3. Beyond these
theories, the innovation diffusion theory (IDT), the theory of task-technology fit (TTF), and the social
cognitive theory (SCT) are some other well-researched theories of technology adoption [32], [33].

Another TAM extension, UTAUT, was developed by combining several constructs from some of the
aforementioned theories and from others to create a unified model for explaining technology acceptance.
Venkatesh et al. [17] developed UTAUT by examining eight existing models that explained why people adopt
new technology. They compared these models, identified common patterns, and combined the strongest
elements into a unified theory. They tested this new model using real data, and found that it explained
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technology adoption more effectively than any of the original models. UTAUT simplified the process by
focusing on four main factors that influence the adoption of a system: performance expectancy (PE) - how
useful people think the technology is; effort expectancy (EE) - how easy it is to use; social influence (SI) -
whether others encourage them to use it; and facilitating conditions (FC) - whether they have the right
support to use it [11]. These four factors determine an individual’s behavioural intention (Bl) to adopt a
technology, which in turn predicts actual use behaviour [17]. Since its introduction, UTAUT has been applied
in various industries to investigate the adoption of multiple technologies, including traditional IS
technologies and non-IS technologies. Its ability to explain adoption has consistently been established as
superior to that of existing theories [18]. UTAUT has also been extended and adapted, with the latest
iteration being UTAUT2 [34].

A growing body of research has applied these technology adoption theories to the construction industry. A
recent review of articles published up to 2023 on technology adoption in the construction industry identified
over 100 studies in this research domain [24]. Of these, TAM and its extensions are the most widely used
theories, with TPB and TRA among the least used [13], [24]. UTAUT has achieved moderate uptake.
Separate syntheses of technology adoption studies in the construction industry conducted by [13] and [24]
have identified only seven applications of UTAUT or its variations and extensions in construction research.
However, the present review identified 33 studies that applied UTAUT in construction research, indicating
that the framework has been used more broadly than those syntheses suggest, although in a fragmented
and inconsistent way. In contrast to existing reviews that explore construction technology adoption more
generally, typically aggregating findings from multiple theories of technology adoption, this paper presents
a focused synthesis centred on a single theory. In doing so, it addresses a significant gap in the literature:
while overall trends in construction innovation have been well reviewed, the specific role, evolution, and
theoretical boundaries of UTAUT remain underexplored. No comprehensive synthesis currently examines
how UTAUT has been adapted, extended, or validated in the construction context, and there is limited
understanding of how frequently researchers modify core constructs, how consistently these constructs are
defined and measured, and which adoption settings or technologies are most commonly studied. This review
clarifies how UTAUT has been applied in construction studies to identify key factors, themes, and
modifications to the theory in the field.

3. METHODOLOGY

To achieve the study’s aim, a systematic literature review (SLR) of studies investigating technology
adoption in the construction industry using the UTAUT model was conducted. Linnenluecke’s framework
for conducting SLRs [35] was adopted for this study. It involves identifying the relevant literature, data
cleaning, analysing and synthesising the data, and finally presenting the results. The preferred reporting
items for systematic reviews and meta-analyses (PRISMA) framework [36] was also used to model the
process. A comprehensive search strategy to locate relevant studies on the Scopus and Web of Science
(WoS) databases was first developed. Both databases are established repositories for journal indexing [37].
The search strategy involved developing and testing several combinations of terms related to the
investigation of technology adoption in the construction industry using UTAUT. After several iterations using
different search terms, “UTAUT”, “unified theory of acceptance and use of technology”, “construction
industry”, “construction sector”, “building industry”, “building sector”, and “built environment” were
selected as the final search terms based on the comprehensiveness of the relevant literature they covered.
The search was conducted in March 2025, and the terms, results, and links have been documented to
facilitate potential reproducibility by other authors.

The combined search results numbered 71. Data from the results, including titles, author names, and
abstracts, were retrieved from the databases and imported into EndNote referencing software for data
cleaning. In the first step, 26 studies were identified as duplicates and removed from further analysis. This
left 45 records whose titles and abstracts were then reviewed against the inclusion and exclusion criteria.
Records were selected for analysis if they addressed the adoption of a specific technology or innovation in
the construction industry and used the UTAUT model. A total of 33 initial studies met the inclusion criteria.
These studies were then uploaded onto ATLAS.ti for further analysis. The articles were grouped according
to a classification scheme adapted from Venkatesh [18]: general citation, UTAUT application, UTAUT
integration, and UTAUT extension. General citation comprised papers that cited UTAUT in passing and
studies that proposed to apply, integrate, or extend UTAUT but had not yet tested the model [18]. UTAUT
application comprised papers that applied UTAUT in whole or in part as its research model in a particular
setting. UTAUT integration comprised empirical studies that integrated part of or the complete UTAUT with
at least one other theory of theoretical significance in its research model; and UTAUT extension comprised
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empirical studies that used UTAUT, in whole or in part, as the baseline model and extended it with new
variables, whether exogenous, endogenous, moderating, or outcome mechanisms [18].

4, RESULTS
4.1. Overview of the evidence base

In total, 33 articles were reviewed and analysed for this study. Several data points, including the type of
technology, the investigation’s context, and the country or region, were coded and retrieved from the
articles, and are presented in Table 1. The majority of the articles were extension studies (17), followed
by integration studies (7), general citation studies (6), and application studies (3). The investigations
typically targeted individuals, although some studies provided organisational implications. The majority of
technologies studied were IS-type technologies, such as building information modelling (BIM), the Internet
of Things (loT), and artificial intelligence (Al). Only one study investigated a building material.

Table 1: Overview of the studies that have used UTAUT in the construction industry

Source Technology

Context

Country/Region

Category

[38]  Building information modelling Organisation United Arab Emirates General Citation
[39] Building information modelling Individual Ghana UTAUT Extension
[40] E-procurement Individual Ghana UTAUT Extension
[41]  E-procurement Individual  Ghana UTAUT Extension
[42] Interorganisational information communications Project Netherlands General Citation
technology
[43] Big data analytics Organisation South Africa UTAUT extension
[44] E-procurement Organisation India UTAUT extension
[45] Wood Individual  Canada General citation
[46] Green building Individual Pakistan UTAUT extension
[47] High prefabrication level technologies Organisation China UTAUT integration
[48] Internet of Things Individual ~ Taiwan UTAUT application
[49]  Digital government transformation Individual  Indonesia UTAUT extension
[50] A retrofitting web platform Individual France General citation
[51] Social media Individual  Australia UTAUT extension
[52]  Building information modelling Individual  Sri Lanka UTAUT integration
[53] Wearable sensing devices Individual United States UTAUT extension
[54] Wearable sensing devices Individual United States UTAUT extension
[55] Exoskeleton Individual  United States UTAUT extension
[56] Metaverse safety training Individual ~ China UTAUT extension
[57] 3-D concrete printing Organisation China UTAUT integration
[58] Large language model-based artificial intelligence Individual  Not available UTAUT extension
[59] Digital transformation Individual  Not available UTAUT extension
[60] Building information modelling Individual Not available General citation
[61] Building information modelling Individual United Kingdom UTAUT extension
[62] Adaptive Individual  Singapore UTAUT integration
[63] Knowledge management-based artificial intelligence Organisation Pakistan UTAUT integration
[64] Building information modelling Individual China UTAUT extension
[65]  Building information modelling Individual ~ United Kingdom General citation
[66]  Agriculture and solar energy systems Individual  Egypt UTAUT extension
[67] Building information modelling Individual Peru UTAUT integration
[68]  Wearable sensing devices Individual United States UTAUT application
[69] Computer simulation framework Individual ~ Malaysia UTAUT application
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Source Technology Context Country/Region Category

[70] Building information modelling Individual China UTAUT integration

Several articles straddled classification boundaries. For instance, [49] combined UTAUT with the IS success
model and other constructs in their study to investigate factors influencing the adoption of digital
construction software and its likelihood of success. In this case, each framework served a different purpose:
the IS success model for the system’s success and specifically for influencing PE, and UTAUT for technology
acceptance. Further, the authors extended UTAUT to include digital literacy, trust, and technology
readiness to reflect individual differences among potential adopters and the influence of these factors on
Bl [49]. In this review, the article is classified as an extension study because the extension constructs,
rather than the IS model, were used to measure Bl directly. On the other hand, [70], which used TTF and
trust as additional constructs influencing Bl, was classified as an integration study based on the proposed
link between TTF and Bl. Fathima [52] examined the factors influencing the adoption of BIM in the Sri
Lankan construction industry using a conceptual model that replaced PE and EE with their TAM antecedents.
Although replacing the former with the latter does not introduce new theoretical mechanisms or
explanatory power, the presence of constructs from a different framework led to the classification of the
article as an integration study. Some articles, such as [42], [45] and [50], are classified as general citation
papers despite collecting empirical data, because the data were not used to test the UTAUT-based
framework.

Methodologically, the reviewed articles primarily used the individual as the unit of analysis to investigate
adoption intentions. Most studies surveyed individual practitioners, such as quantity surveyors, architects,
and engineers, to gauge their acceptance of technology. For instance, [39] focused on individual quantity
surveyors in Ghana, while [67] examined the intentions of architects, engineers, and construction
professionals in Peru. Similarly, [48] focused on construction personnel’s willingness to adopt loT, whereas
studies focusing on safety technologies specifically targeted field workers [53], [54], [68]. A minority of
studies shifted the unit of analysis to the organisation or enterprise. Khan [63] explicitly examined small
and medium organisations as a unit of analysis, while [57] investigated organisational adoption of 3D
printing, noting that organisational decisions are often measured through individual assessments. Cai [47]
explored adoption from an organisational perspective. While authors consistently contextualised their
findings in the volatile nature of the construction industry, these were rarely factored into the development
or testing of models.

4.2. General citation

Six studies were classified under the general citation category. Abdulrahim [38] evaluated the determinants
of BIM adoption in the UAE construction industry and their impact on organisational performance. In the
paper, a conceptual framework is presented that maintains the direct link between PE, Bl, and use
behaviour, as per UTAUT, and adds organisational performance as an outcome mechanism of use behaviour.
Other constructs and relationships in UTAUT were excluded from the model, with only PE and BI retained
because they are the best predictors of new technology use, according to the author. A conceptual model
for the adoption of BIM in facilities management was also developed by [60], combining UTAUT with the
TTF. The TTF was proposed as an extension of UTAUT because it argues that technology will be adopted
only when it fits users’ actual job tasks. According to [60], if the TTF of BIM is good, facilities management
practitioners are more likely to adopt BIM; if the fit is poor, they revert to traditional methods despite
BIM’s theoretical benefits. On this basis, the study proposed that TTF increases BIM adoption in facilities
management and that TTF enhances PE. Another conceptual model for BIM adoption was developed by [65]
for the construction supply chain. UTAUT was used as the core because it captures individual-level
determinants of acceptance, while security expectancy was introduced as an extension to address the high
transactional and relational risk inherent in supply-chain collaboration. The Technology-Organisation-
Environment (TOE) framework was then layered onto this structure to explain how technological,
organisational, and environmental antecedents shape these UTAUT constructs rather than treating
acceptance solely as an individual-level cognitive process. Finally, technology readiness was added to
capture users’ affective preparedness to adopt BIM.

Beyond BIM, Adriaanse [42] used ethnography and grounded theory to explain why actors in a construction
project did not use interorganisational information and communications technology (ICT) as intended. They
developed a theoretical model based on personal motivation, external motivation, knowledge and skills,
and opportunities to act to explain changes in usage barriers over time. They then compared this theoretical
model with established frameworks, including UTAUT. Personal motivation was associated with PE and EE,
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while external motivation was associated with SI. Knowledge, skills, and acting opportunities were linked
to FC. Barrane [45] proposed an extended UTAUT framework that includes resistance to change and limited
availability as exogenous variables influencing the intention to use wood in non-residential construction.
Resistance to change, conceptualised as negatively affecting adoption intention, was attributed to two
factors: a preference for longstanding materials and negative societal prejudices about wood. Finally, [50]
evaluated a renovation-management platform using a questionnaire structured around the four core UTAUT
constructs. Through simple majority calculations of survey responses, the study indicated that most users
believed the platform would improve project management and found it easy to use. Doukari [50] borrowed
UTAUT constructs to structure a user-acceptance questionnaire, but did not operationalise UTAUT as a
research model, test UTAUT relationships, nor position its analysis within the UTAUT theoretical framework.

4.3. UTAUT application

Three studies were classified under the application category. Chen [48] used UTAUT to examine
construction workers’ willingness to adopt l1oT. Notably, this study measured the framework in its entirety,
including the effects of the moderating variables. Venkatesh [18] previously noted the tendency for
empirical UTAUT studies to exclude moderating variables, and argued that this limits the framework’s
generalisability and obscures its boundary conditions. The results of the investigation by [48] showed that
PE, EE, and S| each had a significant impact on workers’ intentions to adopt loT applications. Gender (EE
and Sl), voluntariness (SI), and experience (FC) also had significant moderating effects. However, FC and
Bl were not deemed to have a significant impact on actual loT use, which deviates from the established
consensus on their influence. BI, in particular, has been shown to be the dominant predictor of actual use
by many studies [10]. Okpala [68] tested TPB, TAM, and UTAUT to investigate construction workers’
intention to adopt wearable sensing devices (WSDs) and proposed a hybrid conceptual model to explain
their adoption in the construction industry. Their study found that UTAUT had the highest predictive power
for intention to use WSDs, supporting previous claims that UTAUT is the best predictor of technology
adoption [17], [18]. SI, in particular, was observed to be the strongest predictor of Bl and, along with PE
and EE, explained over 90% of the model’s variance [68]. The final study in this subsection was more limited
in scope; it used a purely descriptive approach, reporting only the percentages for each UTAUT construct
that affected the use of computer simulation framework technology [69]. The study did not perform any
statistical analysis to assess the validity of these constructs.

4.4. UTAUT integration

The integration of other technology adoption models with UTAUT and its extensions, incorporating other
constructs as described in the next subsection, accounted for 73% of the studies reviewed in this paper. Cai
[47] developed and tested a conceptual model that combined UTAUT with TTF to explain the adoption of
high prefabrication level technologies. Their model had several interrelationships between the combined
models. Task characteristic, an independent construct of TTF, was proposed to influence adoption
intention, while technology characteristic, the other independent construct in TTF, was proposed to
influence PE. TTF acted both as a dependent variable for task and technology characteristics and an
independent variable influencing BI, actual use, and PE. Furthermore, FC was proposed to influence EE,
which in turn influenced PE [47]. A simpler integration of UTAUT and TTF was provided by [70], with TTF
acting as an independent variable influencing both PE and BI. In [57], UTAUT was combined with TOE to
explore the factors having an impact on the adoption of 3D concrete printing in construction organisations.
The authors hypothesised that individual perceptions of a technology have an impact on organisational
adoption; thus, UTAUT was used to investigate individual perceptions, with organisational effects measured
using TOE and serving as moderators of the effect on individual perceptions on organisational adoption
[57]. While the results showed that individual assessments of the technology had a significant impact on
organisations’ intention to adopt, the effect of singular UTAUT constructs was not measured [57].

Similarly, [67] measured the core constructs of UTAUT as a singular factor in their study investigating BIM
adoption in Peru. Their multi-level approach identified industry-level elements - industry characteristics,
standardisation, and affordability, collectively referred to as cultural-cognitive elements - as influencing
both user perceptions (PE, EE, and Sl) and Bl. The relationship between user perceptions as a unit and BI
was established, but, as in [58], the effects of the individual UTAUT constructs were not delineated. Khan
et al. [63] integrated elements of UTAUT and knowledge management theory to investigate the factors
affecting the adoption of Al-based technology in construction SMEs. In their model, Bl was influenced by PE
and EE, which in turn were affected by perceived knowledge. They proposed that the effect of Bl on actual
Al use was moderated by knowledge integration. These relationships were validated by their results, with
high knowledge integration strengthening the link between Bl and actual use [63]. The final article in this
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sub-section was [62], which investigated the adoption of adaptive learning among construction
professionals in Singapore. Their model combined an extended UTAUT (UTAUT2) with the general extended
technology acceptance model for e-learning to account for e-learning-specific factors. Of the core UTAUT
constructs, only PE’s influence on Bl was supported [62]. Table 2 presents the constructs used in the
integration studies and their conceptualisations to influence UTAUT. The definitions of exogenous,
endogenous, moderating, and outcome constructs are based on [18].

Table 2: Constructs used to extend UTAUT in the Integration studies

Source New exogenous construct? New endogenous construct® New moderating construct®

Project conditions; TTF;

[47] technology characteristics TTF; task characteristics NA
[52] NA Perceived usefulness; perceived NA
ease of use
Technological factor;
[57] NA NA environmental factor;
organisational factor
[63] Perceived knowledge NA Knowledge integration
[67] Industry characteristics; Industry characteristics: NA
standardisation; affordability standardisation; affordability
[70] TTF TTF NA
Hedonic motivation; learning
[62] NA value; computer anxiety; NA

experience; self-efficacy
a New exogenous construct = additional external factors that influence the original UTAUT constructs (PE, EE, FC,
Sl), without altering the core intention-use structure.
b New endogenous construct = factors that modify, enrich, or mediate the internal causal structure of UTAUT by
adding new predictors of Bl or explaining how relationships between core UTAUT constructs operate.
¢ New moderating construct = variables that condition the strength or direction of relationships in UTAUT.

4.5. UTAUT extension

Venkatesh [18], [34] observed that UTAUT has often been extended in empirical studies to expand
understanding of technology acceptance beyond the organisational context. In this vein, [34] extended
UTAUT with three constructs - hedonic motivation (HM), price value (PV), and habit - to develop UTAUT2
as an extended UTAUT for consumer use contexts. In this review, [39], [40], [41] used UTAUT2 to investigate
technology adoption in the Ghanaian construction industry. In [39], the authors found that the influence of
EE, FC, and the extended construct HM on the intention to use BIM was supported, while PE and SI were
not. This result was reversed in [40] and [41]. PE and SI were influential in construction professionals’
intention to adopt e-procurement in both studies [40], [41]; in addition, FC was observed to influence
adoption in [41]. Beyond UTAUT2’s extensions, this sub-section saw the most UTAUT extensions. Anxiety
influenced Bl in [66]; so did attitude [44], comfort [55], cost [46], [64], data security [54], environmental
concern [46], openness to data utilisation [54], service reliability [58], trust [49], resistance to use, and
perceived risk [43]. Knowledge-sharing was found to influence actual use [51]; as did attitude [61],
environmental concern, and cost [46]. Other non-significant extensions were financial facilitations [66],
learning [51], and safety [55]. Anxiety in [66] was defined as the sense of apprehension an individual feels
when using a technology; however, its inclusion as a direct determinant of Bl presents a theoretical
redundancy. As [17] established, anxiety acts as an antecedent to EE and poses no direct effect on intention
beyond EE. Attitude, derived from TRA and used in [44], refers to beliefs about the benefit of using a
technology. Again, [17] argued that attitude is significant only when PE and EE are excluded, as these
constructs account for both positive and negative evaluations of a technology. However, [61] found a
significant relationship between attitude and user adoption, arguing for the importance of attitude in
mandatory contexts.

64



Table 3: Constructs used to extend UTAUT in the extension studies

Source

New exogenous construct

New endogenous construct

New moderating construct

[39], [40], [41]
[43]

[44]
[46]

[49]

[51]
[53], [54]
[55]

[56]
[58]
[61]
[66]

[64]

NA
NA

NA

NA

System quality; service
quality; information quality;

technology readiness
NA

NA
NA

NA
NA
NA
NA

NA

Hedonic motivation; price
value; habit

Resistance to use; perceived
risk

Attitude

Hedonic motivation; price
value; environmental concern

Trust; resistance; technology
readiness

Learning; hedonic motivation;
trust; self-efficacy

Openness to data utilisation;
data security

Perceived discomfort and
exertion; comfort; safety
NA

Service reliability
Attitude

Perceived cost; anxiety;
financial facilitations

Cost expectation

NA

NA

NA

Firm size

NA

NA

NA

NA

Perceived trust
NA
NA
NA

NA

4.6. Relationship analysis

Using the studies included in this review, several relationships were proposed and tested. The most common
relationships to be tested were the effects of PE, EE, and Sl on BI, and the effect of Bl on actual use. FC
relationships were split between Bl and actual use. While the original conceptualisation of UTAUT proposed
a relationship between FC and actual use [17], the effect of FC on Bl has become a common proposition
[10], [18]. These relationships are outlined in Table 4.

Table 4: Core constructs’ relationships

Relationship Sources

PE-BI [38], [39], [40], [43], [45], [46], [47], [48], [51], [53], [54], [55], [56], [58], [60], [61],
[63], [66], [68], [69], [70], [62], [64]

EE-BI [39], [40], [41], [43], [45], [46], [47], [48], [51], [53], [54], [55], [56], [58], [60], [61],
[63], [66], [68], [69], [70], [62], [64]

SI-Bl [39], [40], [41], [43], [45], [46], [47], [48], [51], [52], [53], [54], [55], [56], [58], [60],
[61], [66], [68], [69], [62], [64]

FC-BI [39], [40], [41], [43], [46], [47], [56], [60], [66], [70], [62], [64]

FC-Actual use

Bl-Actual use

[45], [48], [49], [51], [52], [54], [36], [58], [61], [68], [69], [70]
[38], [41], [45], [46], [47], [48], [49], [51], [52], [56], [58], [63], [68], [69], [70], [64]

Several extensions were also introduced to influence the original UTAUT constructs, as outlined in Table 5.

Table 5: Relationships between exogenous and core constructs

Relationship

Sources

Technology characteristic-PE  [47]

TTF-PE [471, [60], [70]
EE-PE [47]
Project conditions-EE [47]
FC-EE [47]
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Relationship Sources
System quality-PE [49]
Service quality-PE [49]
Information quality-PE [49]
Technology readiness-PE [49]
Perceived knowledge-PE [63]
Perceived knowledge-EE [63]
TOE-PE [65]
TOE-EE [65]
TOE-SI [65]
TOE-FC [65]

The majority of extensions were endogenous, modifying, enriching, or mediating relationships among the
core UTAUT constructs. These relationships are outlined in Table 6.

Table 6: Relationships between endogenous and core constructs

Relationship

Sources

Hedonic motivation-BI

Price value-BI
Habit-BI

Extended factors-BI

Perceived risk-Bl

Resistance to use/change-BI

Attitude-BI

Limited availability-BlI

Cost-BI

Environmental concern-Bl

Task characteristics-BI

TTF-BI
TTF-Actual use

Technology readiness-BlI

Trust-BlI
Learning-BlI

Self efficacy-BI

Perceived ease of use-BI

Perceived usefu

lness-BlI

Openness to data utilisation-BI

Data security-BI

Perceived discomfort and exertion-BI

Comfort-BI
Safety-BI

Service reliability-BI

Attitude-Actual

Security expectancy-Technology readiness-BI

use

Technology readiness-Actual use

Anxiety-BI

Financial facilitations-BI

[39], [40], [41], [46], [51], [62]
[39], [40], [41]
[39], [40], [41]
[41]

[43]

[43], [45], [49]
[44]

[45]

[46], [66], [64]
[46]

[47]

[47], [60], [70]
[47]

[49]

[49], [51]

[51]

[51], [62]

[52]

[52]

[53], [54]
[53], [54]

[55]

[55]

[55]

[58]

[61]

[65]

[65]

[66], [62]

[66]
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Relationship Sources
Learning value-BI [62]
PE-Attitude-BI [44]
EE-Attitude-BI [44]
SI-Attitude-BI [44]
FC-Attitude-BI [44]
PE-Technology readiness-BI [65]
EE-Technology readiness-BI [65]
SI-Technology readiness-BI [65]
FC-Technology readiness-BlI [65]
Industry Characteristics-BlI [67]
Standardisation-Bl [67]
Affordability-BI [67]

The fewest relationships were those involving outcome and moderating constructs. Organisational
performance [38] and full technology integration [65] were two outcome constructs deriving from actual
use behaviour. The relationship between Bl and actual use was moderated by firm size [46], perceived trust
[56], and knowledge integration [63]. The relationships conceptualised in the reviewed studies are
modelled in Figure 1. The figure was compiled by the authors from the conceptual models and the empirical
results reported in the reviewed studies.

Resistance

Limited availability
Cost

Environmental
concern

Industry
characteristics
Standardisation
Affordability

Openness to data
utilisation

Data security
Perceived discomfort
and exertion

Technology TTF
Characteristics Technology
System quality readiness
Service quality
Information quality v
PE_|
Perceived Attitude
knowledge Technology
readiness
v v
Project Actual use N Organisational performance
conditions Full technology integration
b
Hedonic motivation | Comfort Task characteristics
Price value Safety Trust
Habit Service reliability Learning
Extended factors Anxiety Self-efficacy
Perceived risk Financial facilitations |Perceived ease of use
TOE Learning value Perceived usefulness

Figure 1: Relationships proposed in the reviewed studies, excluding moderators

4.7. Weight analysis

The operationalisation of UTAUT in construction was evaluated using a weighted analysis approach
developed by [71] and previously used in a UTAUT review by [10]. This was derived by determining the ratio
of statistically significant findings to the total number of times the variable was tested, distinguishing
between variables that are merely popular and those that are consistently effective. Following the caution
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raised by [71] regarding the reliability of experimental variables, the analysis focused exclusively on the
core UTAUT constructs. This approach mirrored the analysis by [10], and mitigated the risk of inflating
success rates based on variables that have not been repeatedly empirically validated. Table 7 provides the
weight analysis of the core constructs.

Table 7: Weight analysis of core constructs

Relationship PE-BI EE-BI SI-BI FC-BI FC-Actual Bl-Actual
use use
Significant 20 18 19 9 8 15
Non-significant 5 7 4 3 5 1
Negative 0 0 0
Unknown 0 0 0 0 0 1
Total 25 25 24 12 13 17
Weight of predictors 20/25 18/25 19/24 9/12 8/13 15/17
(Significant/Total) =0.8 =0.72 =0.79 =0.75 =0.62 =0.88

The results show that Bl is an excellent predictor of actual technology use in the construction industry,
based on the guideline by [71] that the best predictors have a weight rating greater than 0.8. On the other
hand, FC with a weight of 0.62 has a marginal effect on actual technology use. Regarding Bl as a dependent
variable, PE, EE, Sl, and FC each have high weight scores, all above 0.7. PE is the best predictor of BI,
supporting the established trend in UTAUT research [10].

5.  DISCUSSION

A key finding of this review is the extensive and largely unstructured use of additional constructs to extend
UTAUT in construction studies. From the reviewed articles, over 30 additional constructs were introduced,
which, on face value, might suggest the need for additional explanations for technology adoption in the
construction industry. In many cases, however, additional constructs were introduced without a clear
explanation of why the original UTAUT mechanisms were insufficient or how the new constructs
conceptually differed from existing ones. This raises legitimate questions about construct redundancy and
model inflation, a critique already levelled at UTAUT extensions [72]. Furthermore, the review reveals a
scarcity of research on UTAUT beyond IS technologies. With few exceptions, such as [46] and [45], the
theory has not been meaningfully adapted for non-IS technologies, such as construction materials, methods,
or systems. This represents a missed opportunity to test the theory beyond its traditional IS context, which
limits both the empirical scope of UTAUT applications and the theoretical learning that could emerge from
testing its assumptions in fundamentally different adoption contexts. This also raises questions about the
validity of the extensions, given that most of the studies reviewed investigated the adoption of IS
technologies among individuals or in organisational settings - the precise context for which UTAUT was
designed.

Moreover, only three studies have tested the original model, and just one has accounted for the full range
of constructs and moderators mandated by the original framework. Without establishing a baseline, it is
difficult to confirm whether UTAUT’s core logic holds true for the construction industry. It also fragments
the literature into isolated findings rather than building a cumulative body of knowledge about technology
adoption in the construction industry. Specifically, contextual factors, such as the construction industry’s
adoption of a project-based delivery model and its reliance on temporary multidisciplinary teams, were
rarely considered. Previous studies have explored the complexity of change management in project-based
industries [73], and in this review, only [42] explicitly included the complexity of project-based work in
their investigation of the mechanisms that shape how actors in a project adopt a new technology. According
to [42], adoption cannot be viewed simply as a static decision in construction contexts but as dynamic and
situational. Moreover, they contend that the project-based, temporary, and fragmented nature of
construction fundamentally reshapes adoption decisions: short project timeframes, inter-organisational
collaboration, and misaligned objectives intensify barriers to technology use in ways that individual
attitude-based models such as UTAUT cannot fully explain [42]. Instead, many studies in this review default
to individual adoption intent in stable organisational settings, which mirrors IS adoption research. The
effect of this approach is that project-level dynamics are rarely established or tested.

Despite these limitations, the analysis reveals UTAUT’s consistent ability to explain individual adoption
intent in stable organisational settings. Bl is the strongest predictor of actual use, a finding that aligns
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closely with the original model and subsequent reviews. Similarly, PE emerged as the most influential
determinant of Bl, outperforming other constructs, and consistent with previous studies. Since the major
constructs of UTAUT demonstrate sufficient explanatory power, the necessity for the model’s continued
expansion is questionable. The literature is currently characterised by several variables that have been
proposed or tested only once, making it difficult to ascertain their broader theoretical validity.
Consequently, future research should prioritise consolidating knowledge by re-testing these existing
extensions, rather than further diluting the theory with additional, isolated constructs. Williams [10]
observed the dominance of cross-sectional studies in UTAUT research, a pattern also evident in this review.
Therefore, there is scope for future research to adopt more longitudinal research designs, collecting data
at multiple points over time, in their investigations.

6. CONCLUSION

This study aimed to investigate the operationalisation of the unified theory of acceptance and use of
technology in the construction industry to identify key factors, themes, and modifications to the theory.
Following a screening process of relevant available literature, thirty-three studies were identified for
review. The review revealed that the most common application of UTAUT is in the adoption of information
systems technologies among individuals in stable organisational contexts, the precise context for which
UTAUT was designed. However, several extensions were proposed without a clear rationale, failing to
demonstrate why the baseline UTAUT constructs were inadequate to explain these additional factors.
Further, there is a distinct lack of articles that test UTAUT as originally conceptualised, the effect of the
project-based nature of construction work, and the adoption of construction materials, methods, and
systems. Therefore, it is recommended that future studies test the baseline UTAUT and existing conceptual
frameworks to establish their explanatory strength, investigate the adoption of material technologies and
systems, and account for the project-based nature of the construction industry. The significance of this
study lies in its critical synthesis of how UTAUT has been adapted and applied in construction research, and
in what these adaptations reveal about the framework’s suitability beyond its original context. The review
also clarifies the current state of UTAUT-based research on construction adoption, and provides a more
coherent foundation for future theory development and application in the discipline.
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