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Abstract: The shift towards digitalisation has been empowering growth in the construction indus-
try, especially in the past decade. Construction stakeholders are offered myriad benefits by embrac-
ing digital advancements to achieve efficiency. However, the exploitation of digital opportunities is
bounded by the need for a practitioner skillset that aligns with the digital era, a requirement that
has been described as difficult to meet and justified by the low degree of digital literacy among
construction employees. This paper reports findings from interviews with 19 leaders and decision
makers in the construction sector to reveal the indicators that can predict construction employees’
digital literacy. Such an approach offers a comprehensive exploration of the likelihood of employ-
ees’ digital literacy through socially oriented characteristics. Overall, 19 individual characteristics
emerged from the thematic analysis and highlight the critical connection between social behaviour
and digital literacy. The findings of this paper are timely and important for those businesses as-
sessing their employees’ willingness and maturity with regard to technological change through so-
cial and behavioural information. The qualitative approach led to the development of a conceptual
framework that can explain the dynamics needed to assess employees’ digital literacy in construc-
tion organisations. This study, therefore, reveals the effectiveness of predicting employees’ readi-
ness to shine in the digital era by shedding light on their digital literacy through examinations of
individual characteristics in a construction workplace. This paper is among the first to encourage
research efforts that take into account the importance of studying social and psychological complex-
ities, which are subject areas that are limited in recent construction literature. As such, it is of value
to employers wishing to embed greater digitalisation in their firms, as well as researchers in this
domain and policymakers looking to encourage greater digital transformations.

Keywords: digitalisation; individual characteristics; innovation; construction employees;
diffusion

1. Introduction

The construction industry is regularly criticised for delays [1], cost overruns [2], and
unsafe work environments [3]. Both researchers and practitioners are devoting efforts to
identifying solutions that would enable the industry to address such challenges. One of
the solutions is increased use of digital innovations, which include building information
modelling (BIM) [4], virtual reality (VR) [5], blockchains [6], artificial intelligence (AI) [7],
digital twins (DTs) [8], and a spectrum of other innovations that have emerged in the dig-
ital era. The belief that such innovations are effective is supported by data that suggest
critical time savings [9], cost reductions [10], and significant safety values [11]. Scholars,
however, have recorded low uptake of these solutions in construction organisations [12—
15]. The argument presented in this paper is that digital technologies are rapidly evolving
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in the construction sector regardless of their contingency in relation to the existing social
system, making it difficult for stakeholders to cope with digitalisation.

The lag in embracing digital innovations can be explained by the longstanding ad-
verse relationship between the construction sector and the adoption of innovations
[16,17]. This relationship is associated with reluctance towards new ideas, resistance to
change, and unfavourable decisions regarding non-traditional practices [18], which have
led to a plethora of contemporary issues and challenges that contribute to the industry’s
bad reputation [14]. Despite this, only a few studies have theorised the reasoning behind
the lag in digital innovation adoption in the construction context [19-23]. Overall, less
attention has been given to the non-technical attributes that are argued to be of equal im-
portance [12], as the adoption of digital innovations is influenced by social attributes, such
as culture, talent, and structure [24].

The skills that are needed to be digitally competent have been contended to change
as digital innovations change and develop over time [25]. However, there is a consensus
that digital literacy is a fixed and non-changing foundation for digital competency [26].
The first definition of the term ”digital literacy” described it as the ability to utilise basic
skills to survive in a digital society [27]. The term was later adapted to fit with the accel-
erated use of digital innovations since the 1990s, emerging as a philosophy that measures
an individual’s effective comprehension and use of digital technologies [28]. Such skills
have been described as operational, social, and creative [29], extending an individual’s
ability to make sense of information [30]. These skills may seem basic and to exist by de-
fault in today’s advanced digital era; however, evidence suggests that digital literacy has
significantly impacted the workforce by changing work conditions and threatening the
dynamics of traditional work environments [31].

Recently, the longstanding use of individual characteristics to explain social behav-
iour has been widely employed in different research areas, such as sports [32], education
[33], and health [34]. However, similar uses in construction management research are lim-
ited [35], apart from the early seminal work by Carr [36], who related personality traits of
construction employees to their performance in the workplace. This was then expanded
by Xiong [37], who conceptualised the direct relationship between individual characteris-
tics and job performance. This paper, therefore, relates digital literacy to the construction
context through an empirical qualitative investigation. The key focus, as detailed in depth
in the following sections, is on the individual characteristics that would help indicate the
degree of digital literacy among employees in the construction sector. The ethnographic
interviews applied in this study identified the views of digital leaders and decision mak-
ers from the industry, providing a cluster of variables believed to indicate the digital lit-
eracy of construction practitioners. The theoretical underpinnings of this study are re-
lated, in the first instance, to digital literacy in general and then to the digital literacy gap
within past construction management research, leading to empirical signification of these
observations.

Digitalisation currently dominates other construction innovations, and it has been
argued to be the most important change foreseen in the modern era [38]. Such a change,
nevertheless, is dependent on a variety of conditions that can ensure an effective transfor-
mation. These dependencies include organisations” financial capability [39], awareness
[40], and maturity [41]. However, research exploring the individual digital competencies
of construction professionals is limited [42]. In the construction context, a link has been
established between digital competency and digital literacy [43], a matter of high signifi-
cance that may exclude individuals from modern society [44] and impact their prospects
with regard to job opportunities [45]. Digital literacy, therefore, is emerging as a signifi-
cant study area and research gap in the quest to explore digitalisation in construction [46].

Harmony exists in the literature with regard to the fundamental need for digital lit-
eracy in order to survive in a changing environment [47]. However, predicting digital lit-
eracy in construction is a matter of debate among scholars. For instance, Olugboyega et
al. [48] suggest that digitally literate individuals tend to solely seek new information
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instead of depending on others’ support and training, whereas Fitriani and Ajayi [49] ar-
gue that such literacy is gained through education at universities. In a different context,
Mukti et al. [50] indicate that digital literacy is linked to an individual’s willingness and
motives, Vere [51] relates it to generational differences and age, and Kuek and Hakkennes
[52] indicate that it is related to the ability of an individual to communicate and manage
information. Overall, studies focusing on digital literacy are limited, and there seems to
be a lack of a consensus across the literature as to what could determine digital literacy in
construction organisations, informing the authors of a critical research gap.

The authors undoubtedly agree with the reasoning that highlights the need for a high
level of digital literacy among construction stakeholders. Nonetheless, the argument pre-
sented in this study is that there is a need to explore the predictors that would indicate
digital literacy in an arguably complex social system given the increasing use of digitali-
sation among construction firms. Bhatt and MacKenzie [53] shed light on digital literacy
from a theoretical social lens, indicating the need for scholars to extract meanings that
would predict digital literacy from social acts. Similarly, Meyers et al. [54] suggested that
the level of digital literacy could be determined by making sense of the interaction and
engagement between humans in a workplace. To approach this, an exploration of the
traits of those achieving higher digital literacy has been deemed necessary to better un-
derstand its determinants [53]. In the seminal work of Helsper and Eynon [55], the inter-
action between social and digital exclusions has been described as a ”vicious cycle”.

The construction literature shows less focus on and criticism of the social aspects that
may predict stakeholders’ digital literacy. An emphasis on sociocultural tendencies en-
couraging the use of digitalisation, therefore, would involve exploring the individual
traits that may reveal the level of digital literacy at an individual level [56]. Knowledge of
the degree of digital literacy would allow decision makers to better incorporate educa-
tional strategies to enhance the same [57] and equip employees with the competency re-
quired to be included among the roles of modern society [31]. Previous studies, irrespec-
tive of the construction context, have assessed digital literacy against multiple individual
characteristics, such as agreeableness [58], openness to experience [59], and emotional sta-
bility [60]. The lack of means to indicate digital literacy among construction professionals
may, consequently, inhibit the diffusion of digitalisation and limit social mobility in the
construction sector. The purpose of this study, therefore, was to explore the individual
characteristics that can act as predictors of an individual’s digital literacy in construction
organisations.

The aim of this study was to hypothesise a latent relationship that could be important
in assessing employees’ readiness for technological change through social indicators, con-
tributing to previous research efforts accelerating digitalisation in construction. In light of
studies linking digitalisation to the characteristics of an innovation [17] and leadership
characteristics [12], a review of the literature suggests a direct link between individual
characteristics and social behaviour that could help researchers and practitioners better
assess employees’ digital literacy in the construction context.

2. Materials and Methods

Though studies concerned with exploring digitalisation in construction organisations
are increasing [61], qualitative studies focusing on employees’ competency are limited
[62]. Informed by a research philosophy of interpretivism, this work employed a qualita-
tive methodology that has been described as important in exploring views and opinions
[63], allowing participants to unrestrictedly share their perceptions [64], and aiding au-
thors’ efforts in explaining social phenomena [65]. The use of the qualitative approach to
explore construction leaders” perceptions, therefore, suited the direction of this study.

Data collection was tailored to focus on construction leaders’ holding key managerial
positions in their construction firms in order to explore their opinions on this topic. Such
a choice of sampling offered an actor—observer informative paradigm, which is key to de-
termining a person’s competence by linking behaviour to traits [66]. Moreover, collecting
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data through the lens of leaders describing their employees’ activities was hoped to
achieve a less biased perspective [67]. In terms of validation, a qualitative approach’s va-
lidity does not rely on particular tests [68] but rather on the level of data saturation
achieved from the sample [69]. Empirically, the number of interviews needed to reach
saturation varies; it is, to some extent, subjective and differs based on context. For instance,
recent qualitative studies required 32 interviews [70], 43 interviews [71], and 47 interviews
[72] to reach saturation, whereas others were satisfied with 5 [73], 8 [74], and 10 interviews
[75]. Such saturation has been argued to be achieved after interviewing over 12 partici-
pants [76]. Here, 19 leaders contributed to the study, and the number, coupled with the
rich data and insights yielded, was deemed sufficient to reach saturation (see Table 1).

Table 1. Roles and organisational types of the interviewed sample.

Number Role Organisation Years of Experience
Type
1 BIM manager Consulting >20 years
2 CDM co-ordinator Contractor 10-15 years
3 Associate director Consulting 10-15 years
4 Senior quantity surveyor Consulting 15-20 years
5 Director Consulting 10-15 years
6 Equity partner Consulting >20 years
7 Director Contractor >20 years
8 Quality manager Contractor 15-20 years
9 Managing director Contractor >20 years
10 Change agent Contractor 15-20 years
11 Director Consulting 15-20 years
12 Director Consulting >20 years
13 Director Contractor 10-15 years
14 Lead advisor Client >20 years
15 Innovation manager Contractor 5-10 years
16 Cost management lead Consulting >2(0 years
17 Manager—digital projects Consulting 10-15 years
18 Chief financial officer Contractor >20 years
19 Head of IT operations Contractor 10-15 years

Interviewees were purposively selected from a knowledge-exchange network com-
prising leaders from the industry. This provided a communication channel and an oppor-
tunity that enabled the authors to connect with the designated participants. The questions
asked varied due to the semi-structured nature of the interviews, in which the leaders
amplified the meaning behind each question to a context they judged to best fit it [77].
This study did not collect data relevant to age and gender. Overall, the questions asked
varied to comprise an unstructured set of questions where interviewees were given the
flexibility to freely express their opinions in relation to the level of digital literacy among
their employees. Such an approach allows researchers to gather meaning from infor-
mation derived during conversations, where the interviewees are not restricted from fur-
ther expanding and exemplify their opinions and views, thereby leading to rich and di-
verse reporting [78].

The length of each interview spanned from thirty minutes to an hour, offering a rich
set of qualitative empirical data considered adequate for analysis. The interviews led to a
large amount of qualitative data comprising over ten hours of recordings. The study
adopted an inductive approach when reasoning the key individual characteristics formu-
lated. Inductive theory development based on qualitative data is a longstanding method-
ological approach in management research [79]. Zeidan [80] emphasised the effectiveness
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of an inductive reasoning approach when actively exploring practitioners” insights and
themes are developed inductively and in isolation from previous theories and constructs.
Data analysis, therefore, was initiated through condensation [81]. To sustain a rigorous
analysis process, the study adopted the procedures recommended by Braun and Clarke
[82], who sort the thematic analysis process into familiarisation, data generation, data
alignment, and final reporting. The themes generated in this study were completed by the
authors and were not populated in the data collection, an approach that minimised inter-
viewer bias [83]. Each theme formed was based on repetitive patterns that reflected an
individual characteristic, with data coded and refined to align with each of the emerging
themes [12]. To facilitate the coding process, this study benefited from the use of Nvivo
software as an effective qualitative data analysis tool [84].

3. Results

The interviews with 19 construction individuals holding managerial roles reflected
their perspectives on employees’ digital competency and readiness for technological
change. The following sections introduce the readers to the 19 themes representing the
individual characteristics that were believed to act as predictors of individuals” digital
literacy in construction organisations.

3.1. Youthful

Interviewees argued that age is a key indicator of digital literacy —“younger guys
will generally pick it up and get it up and running quicker than someone a bit more sen-
ior” (participant 2 (P02)) —as less effort is needed for younger generations to attain digital
skills: “I shouldn’t have to tell them about BIM, I shouldn’t have to tell them about digital
skills, they come with that, they are actually teaching them things from 10, 15 years ago”
(P03). There was a consensus among interviewees on the competency of younger people:
“we need people that are certainly more technology-competent, so we are starting to en-
gage younger people” (P07). However, such an approach may not always be feasible
amidst the ageing population in the construction sector: “the biggest issue we have in
construction is the ageing labour force” (P10). Age, in this context, emerged as an im-
portant element—“being a little bit more dinosaur with it as I get older” (P11)—identify-
ing younger employees as “the most technologically savvy” (P15). PO1 explained this us-
ing benchmarking, where younger people tend to be more ready to accept a new reality
compared to older people, who are already accustomed to a traditional way of working.
Hence, younger individuals show a greater tendency to be digitally literate compared to
older individuals.

3.2. Appreciative

Digital literacy was associated with the clarity of its benefits. Interviewees suggested
that the more digital benefits are acknowledged, the greater digital literacy can be as-
sumed to be; e.g., “if we hadn’t got that capability, we wouldn’t be winning those projects”
(P01); “It’s a lot quicker. It helps a lot” (P02); and “it just comes out in individuals and
how they see BIM impacting their work, as well as making it better” (P03). Arguably, P05
explained this by relating digital literacy to sensible evidence; “they want evidence that
changing the way they work will do something different for them”. Arguments emerged
that highlighted the value of digital technologies for saving time—“They’re not running
between office and site anymore, wasting their time” (P07); work efficiency —“we haven’t
got to do manual checks all the time” (P09); and reducing errors— “it’s accurate, it’s acces-
sible, and I can trust it” (P12). Moreover, P08 argued that the characteristic of acknowl-
edging benefits is associated with translating benefits into value: “there’s no difference
between using a physical report and the digital record because it will just be a record, it
needs to be a bit more thoughtful”. Hence, individuals who acknowledge the benefits of
using digital innovations tend to be more digitally literate than those with less clarity.
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3.3. Persuasive

The ability to persuade and understand clients’ needs for digital innovations was
suggested to imply higher digital literacy: “they won’t really know what it is or what they
want it for, they just think it's something they should be getting, because everyone else
keeps talking about it” (P02). Such an ability to identify client needs and communicate
their needs regarding digital innovation was suggested to be critical: “that gives me a very
good perspective when speaking to clients who are trying to achieve some very challeng-
ing objectives and goals” (P14). In contrast, less digital literacy was associated with an
inability to influence clients’ decisions: “they can’t advise of what is best or fit for purpose
for that individual project, because they don’t know the whole picture” (P07). Individuals
who are more digitally literate can provide their clients with arguments involving success
stories: “we can show to people, here’s the project that we're using to verify the data and
physically show them it on the screen” (P16). This supports the assumption of digital lit-
eracy and involves an evidence-based approach: “more difficult when you have not had
anything to demonstrate” (P17). Hence, having the ability to persuade and convince cli-
ents using digital innovations is an indicator of digital literacy.

3.4. Boastful

Employees with higher digital literacy may have higher levels of achievement moti-
vation. Interviewees suggested that those who have a tendency to seek achievements are
digitally literate: “I'm getting onto frameworks” (P01) and “It should put us in a good
position to continue winning work and stay at the forefront of the industry” (P02). Some
measured achievements in time: “you know that job we did a couple of years ago?, we
did it in 40 weeks, well, we’ve now got 32, and this is continually happening, then the next
job, instead of being 32, it'd be 30” (P07). Others measured achievements with money: “we
were able to save about £1.5 million worth of R&D work’s being done and I can confirm
that mainly it is because we are using digital information” (P08). Overall, interviewees
spoke about focusing on driving these achievements: “It’s driving excellence. Excellence
is one of our core values” (P11). Hence, achievement motivation levels attained by indi-
viduals indicate their digital literacy.

3.5. Connective

A greater tendency among employees to connect with others may indicate their dig-
ital literacy. Communication and the exchange of information were argued to drive indi-
viduals to seek strategies to reach connectedness: “we’ve had weekly digital workstream
meetings, and that’s been led by a senior officer within the organisation, it’s been given
every opportunity to be nurtured and developed and supported, I must say” (P14). Such
connectedness enables interaction with those who may be able to drive innovation: “you
might have great information, but if it’s sitting in a storeroom where only one person has
the key, it's no good to anybody else” (P12). The matter of connectedness, therefore,
emerged as a key driver for digital innovations: “I think most of the issues you get out of
any project, whatever it is, is people making assumptions and not communicating” (P06).
Hence, greater interconnection between employees and their social system—through
communication—reflects digital literacy.

3.6. Team Player

Employees who have the capability to work as part of larger teams may have higher
levels of digital literacy: “I think that’s a big part of the BIM philosophy, having the right
supply chain, because everybody’s got to buy into it, if they’re not buying into it and you
get a weak link, it starts to fall down” (P07). The reason behind this need for cooperation
among all members of a team is the effectiveness of collective efforts in fostering digital
innovations: “it’s a team game at the end of the day” (P12). Interviewees explained this
when discussing the need for everyone’s engagement and to not rely on singular
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individuals to foster change—"you can’t just rely on someone to fill it out” (P13)—as
change is influenced by working together: “everybody helps each other across the across
the UK, and we're very connected” (P16). The indicator, therefore, is relevant to person-
ality: “if their personality doesn’t work with a team, then it won’t happen. So, personality
is a real big thing” (P01). The power of working in a team is hence driven by realising the
power of the team —“if one of us fails, we all lose out” (P03) —and the feeling of belonging:
“I'm part of a team. I'm contributing to it” (P05). Hence, demonstrating the ability to work
as part of a team is an indicator of digitally literate employees.

3.7. Non-Egocentric

Having less ego as an individual characteristic may indicate employees’ digital liter-
acy. The matter of self-worth is critical when studying personalities: “I've been using it
for nearly 20 years now, but there are new things that I don’t know how to do and ask
colleagues, how do you do this? Because you can never master it all” (P03). Interviewees
explained that the matter of ego could limit digital innovations: “We’ll still sit there and
openly admit we don’t know everything, if anybody else has got anything to say, and I
say it to my staff each and every week when we sit in meetings, if you see or find some-
thing else that you think is bad for this job, just tell me” (P07). In contrast, those with
greater egos may be less competent: “they don’t do it as well as they think they do” (P16).
Hence, a personality with less ego indicates higher digital literacy.

3.8. Altruistic

Being motivated to train others may indicate employees’ digital literacy: “it is just
people might feel they need a little bit more support” (P05). This is a matter that limits the
uptake of digital innovations: “I think one of the reasons why people have been hesitant
to jump onto the BIM bandwagon is because you need to train people” (P03). Organisa-
tions with higher digital literacy among their employees generally have a greater ten-
dency to provide training; “but we do train them before giving them the access to use, so
it’s not difficult” (P08). Such a realisation was noted by P12: “we didn’t immediately start
out thinking we’d be doing training, but what we found was as we were helping people,
we were training them anyway”. Individuals with higher digital literacy, therefore, not
only detect other’s struggles but also take the initiative to help and train: “asking them to
do to fill out something that’s going to take them too long and be complicated, it just won't
get done, it’s got to be simple, it’s got to be easy to use” (P13). Hence, the characteristic of
seeking to train and help others in the workplace is an indicator of digital literacy.

3.9. Open to Practise

Employees’ tendency to practise may influence their digital literacy. Practising, in the
digital context, was argued to be key to sustaining effectiveness: “they come to it and get
up to speed, just about, then they don’t use it for six months and come back, and they’re
back to square one” (P02). Repetition and continuation of practise, therefore, would pro-
mote the use of digital innovations: “making sure that it’s getting used on a weekly basis
whereby as you will forget how to use something” (P19). However, not learning from
repetition would deprive the adopters of the values of practise: “it’s always occurring at
a very low level in a project that never filters back up, and so each project basically learns
again, so each project makes the same mistake over and over again” (P12). Hence, prac-
tising and learning from repetition is an indicator of digital literacy.
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3.10. Feedback-Seeker

Continually seeking feedback may be argued to be an indicator of digital literacy.
Digitally literate individuals acknowledge the effect of feedback on development and self-
esteem: “we try to do a post-project review, and then we see what we could have done,
there were things that, after we had done it, we looked back and said, we didn’t do this
very well, we should have done that, and so on” (P03). Utilising past experience as feed-
back to build upon that knowledge emerged as critical: “this is what you've done wrong,
this is what you’ve done right, this is what we want to change” (P02). It was also suggested
to be effective when applied: “while we’re working with programmes, we can then feed
those lessons across the whole programme, so it’s quite a dynamic thing” (P05). Such an
approach helps maximise digital value and minimise disruptions: “it's about reviewing
the jobs, each and every job, as it’s finished, seeing what went right, what went wrong,
what'’s the best thing” (P07). Moreover, positive feedback plays a role in promoting con-
fidence: “the feedback we have is when people say to us, you fundamentally transformed
how we do our role. And that that for us is a big win” (P10). Hence, individuals who seek
regular feedback and welcome criticism indicate their digital literacy.

3.11. Desire for Education

Higher levels of education emerged as a theme associated with digital literacy. At
higher management levels, educated management was described as promoting digital in-
novation in firms: “higher management have been educated and trained in the BIM side,
we’ve found that the partners are the ones that are bought into the big change” (P01). In
contrast, less education was associated with less motivation to adopt digital innovations:
“I'd be surprised if any of them could say that they’ve attended a course” (P07). In more
extreme situations, education may lag beyond the knowledge of digital innovations:
“some people don’t know how to read and write, we’ve got to teach people how to read
and write first before we can treat digital literacy” (P10). Knowledge and awareness are,
however, different from education, as someone may be aware of digital innovations but
not have enough education to exploit their value: “In our office here, I think people all
know about BIM, but don’t fully understand it yet” (P06). Hence, it is reasonable to as-
sume that a higher level of education is an indicator of the potential for someone to have
a degree of digital literacy.

3.12. Inquisitive

A stronger motive to learn new things may be an indicator of digital literacy. Inter-
viewees shared views on situations that indicated the desire for learning among those
who are digitally literate: “we started with architecture, very quickly followed by struc-
tures, because structures are really biting to get on board” (P01). This was explained by
P05, who “started researching BIM in 2011” and stated that “If you sort of enter into it
half-heartedly, the chance of achieving success, I think, is by luck”. In contrast, rejecting
the associated learning curve was among the characteristics of those judged to be less dig-
itally literate: “we’ve managed to build things for the last however many years without
BIM, why do we need to learn something new” (P02). This aligned with P03, who stated:
“there are very few directors that are taking time to understand what BIM means and to
push it forward”. Hence, eagerness to learn is a characteristic that indicates digital literacy.

3.13. Self-Aware

Another indicator of digital literacy may be the ability to realise one’s weaknesses:
“we keep getting there just after everything’s been written down and put in place and
missed the boat a little bit” (P02). Acknowledging a weakness means that the issue has
been identified: “actually we need to redesign ourselves a little bit as a business, we need
to be more efficient to rise to some of the challenges that the industry faces, I think we are
starting to see it as an industry, but essentially we’re being left behind” (P10). Moreover,
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the interviewees related this to the traditional ways of working: “we just keep doing the
same things, and sometimes we keep doing the same things wrong.” (P07). These were
linked to habit: “the chances of them completing to the brief, and completing to the
budget, and completing to the programme are really slim, but we don’t acknowledge that,
so we always try and just do the same thing” (P05). Overall, there was judged to be a link
between those who acknowledge their weaknesses and a greater tendency to be digitally
literate: “I think as an organisation we’re probably just not quite there yet” (P10). Hence,
comprehension of one’s weakness reflects a greater likelihood of being more digitally lit-
erate.

3.14. Realises Inevitability

Interviewees reflected that individuals who recognise the inevitability of digital in-
novations, particularly those that are mandatory, also have a higher tendency to be digi-
tally literate: “they have no choice, so they are going to bite the bullet and go with it”
(P01). Change, in this context, was considered as forcing itself rather than being pursued:
“they will have to essentially leave, they have no choice, which is often coming very fast”
(P15). Employees are driven by fear of losing their roles: “they realised that if they want
to carry on working for us, that’s just what they have to do” (P18). Moreover, individuals
who are open to embracing change realise that they have reached digital innovations
without prior intention: “It’s not the job that I chose, but it’s the job that we’ve ended up
with” (P07). Hence, digital literacy is indicated by the perception of digital innovation as
the only option moving forward.

3.15. Mimicker

Having a more favourable attitude toward imitating peers may indicate individuals’
digital literacy. Interviewees suggested that individuals who “feel missing out” have a
greater tendency to seek digital literacy: “more users we got on board, they see what we're
doing with it, then they start to feel left behind, and they then realised that they’ve got to
get on board and start moving with it” (P01). Similarly, such an attitude drives individuals
to imitate and observe their peers: “we’re just always looking at what is available and
what the benefit is to the business” (P09). This is because they seek to replicate their suc-
cesses: “It sort of helped them to market themselves, so potentially win them some jobs”
(P04). Such individuals, therefore, observe others in search of opportunities to exploit:
“they tend not to drift outside the realms of traditional construction until something
comes along that really spearheads and knocks them for six, and if they see other contrac-
tors doing it” (P15). Hence, there is a relation between those who imitate others and do
not miss out on opportunities and digital literacy.

3.16. Versatile

Individuals who have a greater capacity to take on more work tend to be more digi-
tally literate than those who do not: “they are very against trial and out on a job, that’s
obviously they don’t want that to get in the way of their project, obviously under very
tight deadlines in terms of cost and time” (P15). In the context, the matter of work priority
was suggested to influence behaviour: “some day-to-day life and day-to-day managing
the business, you know, if anything is going to take a back seat, unfortunately, it’s that
sort of stuff that takes a backseat” (P18). Hence, individuals who are willing to take more
work are more digitally literate than those who do not step beyond their usual tasks.

3.17. Risk Taker

Individuals who are more digitally literate tend to take risks more often. Interviewees
suggested that those who accept the risks associated with being early are digitally literate:
“if someone gets on the bandwagon early, and starts getting into the system, there will be
opportunities for contractors that take a lead on this” (P04). In contrast, those who are less
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likely to be digitally literate tend to be cautious: “we can’t really, it’s just a gamble for us”
(P09). This is because they tend to take their time to assess an innovation: “we’re just going
to see how it affects the trade, the construction industry, as a whole, and then we’ll adapt
to that” (P04). Hence, there is a relationship between having a risk-taking personality and
digital literacy.

3.18. Seeks Individuality

The interviewees suggested that those who perceive themselves as unique tend to
have a greater tendency to be digitally literate: “we’re quite forward-thinking, we’re quite
imaginative, so we do come up with digital solutions quite well really” (’17). This aligned
with P10, who stated: “We have some people on site who are those early adopters when
a new iPhone comes out and they go, Yeah, I've got a new iPhone and oh, send me the
drawings up on my phone, Can I get the drawings up on my iPad?, and you've got some
people that go, No, no, I don’t want to on screen, I want to print it off, and I'm going to
appended in a pencil and I'm going to draw it that way”. Moreover, such uniqueness may
be driven by the objective of attracting more clients: “that capability will make you more
attractive to clients” (P09). Hence, seeking uniqueness and standing out is an indicator of
digital literacy.

3.19. Non-Evasive

Individuals who are digitally literate tend to be problem solvers and, arguably, have
fewer excuses than those who are not: “the guidance is not fully there” (P08). Excuses vary
and reflect a variety of aspects, such as hardware; “we don’t have the facility to gather
that kind of information or store that kind of information” (I?04). In contrast, those with a
higher tendency to be digitally literate are doers; “we need to look at how we can get the
best out of those things” (P05). They show the potential to overcome work problems: “it’s
not a problem, so our architects will 3D remodel if its refurbishment, or if we’d got 2D
historic information, they’ll remodel that, which enables all of our disciplines to 3D model
as well” (P01). Hence, individuals who have the capability to look beyond the barriers and
excuses tend to be more digitally literate.

4. Discussion

Through critically analysing construction leaders’ views via a thematic approach,
various insights emerged for the prediction of employees’ digital literacy. This study fo-
cused on revealing the ramifications of and interdependencies within individual charac-
teristics and conceptualised each characteristic’s relevancy for digital literacy. Overall, 19
individual traits were identified throughout the exploration, which led to novel findings
that can aid the formation of an individual-characteristic theoretical framework for digital
literacy in the construction context (see Figure 1).
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Figure 1. Individual characteristics perceived to predict the level of employees’ digital literacy.

Our findings suggest that the youthfulness of construction employees is linked to
higher digital literacy compared to older individuals. Previous work investigating young
professionals highlighted their innovative thinking [85], as employers indicated the
younger generation’s digital competency [86]. In studies unrelated to the construction
context, age was inferred to be significantly correlated with digital literacy [87]. This find-
ing aligns with Davis and Songer [88], who opined that older generations face difficulties
when adapting to digital innovations. Moreover, our results highlight the individual char-
acteristic of appreciation through realization of the benefits and opportunities of digitali-
sation. Davis and Songer’s work [88] relates to this by arguing that individuals who value
their organisations tend to be less resistant to digitalisation than those who do not. Such
a finding aligns with Chauhan et al. [89], who relate the adoption of digitalisation to the
realisation of and confidence in the associated benefits.

Our results also demonstrate that individuals with a persuasive personality and the
ability to influence clients’ decisions are more digitally literate than those who do not have
the same traits. It is logical that an individual who convinces others of the need for digi-
talisation will be someone with a competitive ability in the same [90]. Such a frame of
reference is consistent with Manley and Mcfallan [85], who describe the competencies of
clients and the complex process of client persuasion with regard to innovations. Addition-
ally, individuals who continuously reference their achievements reflect a motivation to
maximise outputs [91], with digital competency being described as a necessary route for
increasing achievements [47]. Our results, therefore, link achievement-motivated person-
ality traits to higher levels of digital literacy.

The study confirmed that individuals who seek connectedness with others through
the exchange of information and enhanced communication are likely to ultimately appre-
ciate the power of digitalisation [92], indicating their digital literacy [93]. Therefore, the
individual characteristic of seeking connectedness is linked to an individual’s digital lit-
eracy [94]. Moreover, individuals capable of effectively working as part of a team have
been related to the success of innovations [95]. Historically, the role of digitalisation in
promoting team collaboration has been established in the construction context [96]. Our
findings, however, indicate a reversal link, which suggests that collaborators and team
players have higher digital literacy than those without these traits [97]. Furthermore, our
findings suggest that a demonstrated motivation to help and train others in digitalisation
reflects high digital literacy. Such internal interaction has been inferred as vital for digi-
talisation’s diffusion across firms [98]. Additionally, it is reasonable to assume that indi-
viduals who train others attain greater skills and knowledge relating to innovation [99].
Moreover, the findings consequently highlighted the influence of the trait of altruism,
which can be described as a predictor of digital literacy across a firm’s social system [100].
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The findings demonstrate that there is a positive relationship between level of edu-
cation and an individual’s digital literacy. However, the relevance of this research is that
it discusses digital literacy in an industry known to have relatively lower levels of educa-
tion among its workforce [101]. Such a link has been established by Aliu and Aigbavboa
[102], who emphasised the need for studies to cover the relationship between the extended
abilities of those who are more educated and their digital literacy. It has been argued that
individuals seeking high levels of digital literacy should possess knowledge. However,
our findings suggest that individuals who take the initiative to learn and seek new things
have higher digital literacy. Such a finding aligns with Yang et al. [46], who relate learning
agility to the willingness for new knowledge. Equally important, our findings also suggest
that those who have a higher tendency to promptly mimic others with regard to innova-
tions attain higher digital literacy. This has been explicated by Merschbrock and
Munkvold [96], who relate the same context to the drive towards achieving competitive
advantage.

Previous research states that seeking feedback is a social practice in digital learning
[99]. Such behaviour is associated with individual traits that act as predictors of digital
literacy and has been discussed in the construction context as an important influence on
an employee’s innovative attitude [103]. Another trait that emerged from our findings is
the level of ego that an individual has. Surprisingly, our findings highlight the need for
egocentrism among construction professionals. It was found that a relationship exists be-
tween individuals with higher levels of ego and a lower tendency to be digitally literate.
This may be explained by the influence of the egocentric personality trait on individuals’
performance [104]. Moreover, the analysis revealed that awareness of one’s weaknesses is
a key predictor of construction employees’ digital literacy. Despite the fact that this has
not been argued in the construction literature, Jackson et al. [105] emphasised the link
between higher digital literacy and “people who know what they don’t know”.

Furthermore, having a greater capacity to take over additional workloads predicts
individuals” digital literacy. Such a finding aligns with the findings presented by
Lundberg et al. [106], as versatile individuals rely on greater uptake of digitalisation to
sustain such a trait [107]. Additionally, the individuals who are more digitally literate are
those who seek to stand out from their peers and achieve uniqueness. Such results align
with the work of Lorincova et al. [108], who revealed that employees’ individuality deter-
mines their motivation. Moreover, our findings suggest that individuals who tend to uti-
lise excuses to explain their lag in digitalisation are less digitally literate than those who
tend to overcome challenges [109]. Dependency on excuses to avoid change has been rec-
ognised in the construction context [110] and emerged here as an indicator of digital liter-

acy.

Practical Implications

The ability to link demonstrable traits and individual characteristics can aid informed
decisions among practitioners, researchers, and policymakers by helping them better as-
sess the maturity and readiness of employees’ social systems, which, in turn, can help
effectively forecast the effectiveness of employees’ reactions to technological change as
represented by the greater use of digitalisation in construction workplaces. Overall, this
paper explored individual characteristics that predict employees’ digital literacy from the
eyes of construction leaders, offering the existing body of knowledge a theoretical frame-
work that highlights 19 characteristics as key indicators.

There is likely to be a discrepancy between this paper and the limited empirical stud-
ies relevant to the same topic in the construction context. This study revealed the norma-
tive and imbalanced nature of the literature, which focuses more on technicalities and less
on the social and non-technical attributes linked to the human factor in construction or-
ganisations. This paper should encourage future researchers to study the influence of each
characteristic on the level of employees’” digital literacy through quantitative means and
reveals the relationships among different individual characteristics, each of which can
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independently, or in combination with others, predict digital literacy among construction
stakeholders.

5. Conclusions

This paper explored and thematically analysed construction leaders’” perceptions to
determine the prospects for a relationship between construction employees” individual
characteristics and the degree of their digital literacy. Our findings build on past theoret-
ical efforts to crystallise a link between social behaviour, as orchestrated by particular
characteristics, and digital literacy, a topic that can be considered timely and significant.
The exploration yielded an overview of 19 individual characteristics that are believed to
predict the likelihood of higher digital literacy among construction employees. The au-
thors acknowledge that few of the explored traits are new, and some have been directly
linked to the adoption of innovations. However, no known construction studies have re-
lated individual characteristics to digital literacy, therefore making these traits new to the
construction context and contributing to its readiness to deal with contemporary digital
advancements.

Firstly, this study focused on contributing to practice by offering businesses an unu-
sual set of arguments that can facilitate the identification of employees with a higher ten-
dency to outshine others amidst technological change and the adoption of digital innova-
tions. Secondly, the conceptual framework aligned with past research efforts in unrelated
empirical settings, and this study is among the few to extend knowledge on the social and
psychological complexities of human beings to the construction context. Such complexi-
ties have been extensively investigated in the social science, education, human resources,
and management literatures. One of the merits of this study was that it rejected the regular
tendency to treat construction employees as a singular homogenous workforce and rather
explored the influences of their differences on their adaptability to technological change.
The capacity of social behaviour to inform research on the fundamental factors dictating
a person’s ability to integrate new information and adapt to changing environments is a
significantly understudied phenomenon in the construction literature.

This paper, nevertheless, is associated with some limitations. The study explored
qualitative data from the UK construction sector, which may limit the generalisation of its
findings to other regions, cultures, and industries. Moreover, due to the limited number
of similar studies, this paper was intended as an exploratory qualitative study, and the
authors caution that, despite many of the traits being hypothesised as significantly influ-
encing digital literacy, some of the documented findings may yield null hypotheses. Fur-
thermore, another limitation can be argued to be the sample size of 19 interviews, and
while the authors acknowledge the need for further data to better conceptualise this un-
derstudied area, the saturation reached meant that it was not possible to include vast
amounts of information in one academic paper.

Future research capitalising on this work by quantitatively assessing the statistical
significance of each trait for the levels of employees’ digital literacy is highly advised.
Moreover, a person might attain a combination of different characteristics that may or-
chestrate their social behaviour towards and acceptance of change in the construction in-
dustry. Revealing the influence of clusters of these traits is thus another vital spinoff
deemed critical for future studies. Finally, the matter of individual characteristics has been
linked to an organisation’s culture, leadership styles, and work-life conflicts, all of which
are factors that are believed to be interconnected and understudied in the construction
context. Therefore, construction researchers are encouraged to adopt this study as a foun-
dation for assessing the possibility of promoting effective digitalisation through available
social information.
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