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The rapid advancement of new digital technologies, such as smart technology, artificial
intelligence (AI) and automation, robotics, cloud computing, and the Internet of Things
(IoT), is fundamentally changing the nature of work and increasing concerns about the
future of jobs and organizations. To keep pace with rapid disruption, companies need to
update and transform business models to remain competitive. Meanwhile, the growth
of advanced technologies is changing the types of skills and competencies needed
in the workplace and demanded a shift in mindset among individuals, teams and
organizations. The recent COVID-19 pandemic has accelerated digitalization trends,
while heightening the importance of employee resilience and well-being in adapting
to widespread job and technological disruption. Although digital transformation is a
new and urgent imperative, there is a long trajectory of rigorous research that can
readily be applied to grasp these emerging trends. Recent studies and reviews of digital
transformation have primarily focused on the business and strategic levels, with only
modest integration of employee-related factors. Our review article seeks to fill these
critical gaps by identifying and consolidating key factors important for an organization’s
overarching digital transformation. We reviewed studies across multiple disciplines and
integrated the findings into a multi-level framework. At the individual level, we propose
five overarching factors related to effective digital transformation among employees:
technology adoption; perceptions and attitudes toward technological change; skills
and training; workplace resilience and adaptability, and work-related wellbeing. At
the group-level, we identified three factors necessary for digital transformation: team
communication and collaboration; workplace relationships and team identification, and
team adaptability and resilience. Finally, at the organizational-level, we proposed three
factors for digital transformation: leadership; human resources, and organizational
culture/climate. Our review of the literature confirms that multi-level factors are important
when planning for and embarking on digital transformation, thereby providing a
framework for future research and practice.

Keywords: digital transformation, digital disruption, digital technology, workplace, organization, employee,
literature review, multi-level framework
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INTRODUCTION

The rapid advancement of digital technologies such as smart
technology, artificial intelligence (AI) and automation,
robotics, cloud computing, and the Internet of Things
(IoT) is fundamentally changing the nature of work and
organizations. Collectively termed the Fourth Industrial
Revolution (Schwab, 2015) or Industry 4.0, the speed and
scale of current technological change are raising concerns
about the extent to which new technologies will radically
transform workplaces or displace workers altogether (Acemoglu
and Autor, 2011; Frey and Osborne, 2013; Brynjolfsson and
McAfee, 2014). The impact of digital disruption on labor
markets remains contested, with some predicting substantial
job losses through automation within a short time period
(Frey and Osborne, 2013; McKinsey and Company, 2017).
Others paint a more optimistic picture, predicting that as many
new jobs will be created by new technologies as are displaced
(Arntz et al., 2017). Nonetheless, the effects of digitalization are
already being felt across a number of job roles and industries
(Skog et al., 2018) and it is clear that organizations need to
integrate new technologies and transform business models to
remain competitive (Sebastian et al., 2017). Despite significant
academic attention on how digital technology is disrupting
job tasks and occupations (e.g., Acemoglu and Autor, 2011;
Brynjolfsson and McAfee, 2014), there is less understanding of
how workers and organizations can best respond to disruptive
technological change. A central concern is how to bolster
employee and organizational resilience to disruption from
new technologies.

Although digital transformation is a new and urgent
imperative, there is a long trajectory of rigorous research across
multiple disciplines that can readily be applied to grasp these
emerging trends. The impact of technology in the workplace
has been studied for several decades (Davis, 1989; Orlikowski,
1992) and has its origins in information systems, psychology,
and sociology (Venkatesh et al., 2003), alongside contributions
from organizational behavior, management and communications
(Huber, 1990; Dewett and Jones, 2001; Orlikowski, 2010).
Recently, there has been sharp increase in studies from
business and strategic information systems (Matt et al., 2015;
Hess et al., 2016), human resources (Bondarouk et al.,
2017; Marler and Boudreau, 2017), and healthcare (Agarwal
et al., 2010; Burton-Jones et al., 2020), suggesting that digital
disruption is increasing in a wider variety of industries
and occupations.

In light of the scope and scale of digital transformation we are
currently witnessing and the wellspring of diverse and valuable
academic perspectives that have emerged to make sense of these
changes, we believe that an evidence review of relevant literature
is especially timely. Furthermore, we seek to lend greater
coherence to our overall understanding of this fast-evolving
landscape by taking an integrative approach that seeks to draw
linkages across different disciplinary approaches. Hence, we have
reviewed studies across disciplines and organized their findings
into a holistic, multi-level framework. Our framework identifies
and consolidates key factors critical for an organization’s

overarching digital transformation at the individual, group, and
organizational levels.

Key Dimensions of Digital
Transformation
There is a clear business case for digital transformation. By
integrating new technologies into strategic processes, digital
transformation aims to change business operations, processes,
and services (Matt et al., 2015; Hess et al., 2016). In turn, these
new digital capabilities can improve performance and expand
products, services and customer bases (Westerman et al., 2014;
Verhoef et al., 2019), leading to increased sales and profits
(Warner and Wäger, 2019). There is consensus that industry-
leaders in innovation and digital transformation have a greater
competitive advantage and can attract a wider range of customers
and employees (Berman, 2012; Chanias et al., 2019). Moreover,
organizations that are more responsive to market trends and
can adapt quickly to customer demands will also have the “first
choice of talent, partners and resources” (Berman, 2012, p. 22).
Indeed, competing for skilled employees is often cited as a
key challenge to industry and workforce digital transformation
(Karacay, 2018). In this way, digital transformation is not only
about technology (Kane et al., 2015) but requires a focus on
employee factors, alongside shifts in organizational strategy,
structures, and processes (Hess et al., 2016).

Digital transformation is a more recent academic concept,
although it draws on previous theories of IT-enabled change
(Besson and Rowe, 2012; Wessel et al., 2020). While digital
transformation is similar to other organizational change
processes (e.g., Orlikowski, 1992; Weick and Quinn, 1999), it is
a distinct form of organizational change (Hess et al., 2016; Vial,
2019; Wessel et al., 2020). Studies of IT-enabled transformation
have identified various factors in the change process, such
as organizational inertia, process, agency, and performance
(Venkatesh, 2000; Kim and Kankanhalli, 2009; Besson and Rowe,
2012). While prior theory on IT-enabled change can inform the
study of digital transformation, recent research suggests that
digital transformation is a process of deep, structural change
that occurs through the integration of multiple technologies
and fundamentally redefines organizational value and identity
(Besson and Rowe, 2012; Skog et al., 2018; Wessel et al., 2020).

Defined as a process that “aims to improve an entity
by triggering significant changes to its properties through
combinations of information, computing, communication,
and connectivity technologies” (Vial, 2019, p. 121), digital
transformation can occur at the organizational or broader
entity-level. However, in contrast to other forms of technological
change, digital transformation differs in terms of its scale,
speed, and scope (Matt et al., 2015; Hess et al., 2016). When
viewed as a process, digital transformation includes three main
stages (Verhoef et al., 2019). First, organizations go through
digitization, which involves transferring processes and systems,
such as paper-based or non-analog systems, into digital formats
(Tekic and Koroteev, 2019). Next, digitalization entails further
integration and optimization of digital technologies and IT-
capabilities to improve processes and add value to existing
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operations and services (Verhoef et al., 2019). While the different
phases of digitization, digitalization, and transformation often
overlap, digital transformation is conceived as the final step
in the process and is triggered by extensive digital capabilities
(Verhoef et al., 2019).

Recent reviews have sought to integrate studies on digital
transformation across different disciplines, contexts, and research
streams (Hausberg et al., 2019; Vial, 2019) and identify different
stages of digital transformation, including key strategies and
requirements to facilitate transformation (Verhoef et al., 2019).
Some have focused on digital work design and leadership (Cascio
and Montealegre, 2016; Cortellazzo et al., 2019) as well as
attention to human resource factors, such as the role of Human
Resource Development (HRD) professionals in facilitating skills
development due to technological change (Chuang and Graham,
2018; Ghislieri et al., 2018). Reviews of industry transformation
in the context of manufacturing and Industry 4.0 have focused
on process-model automation (Liao et al., 2017) although digital
transformation is fast becoming a priority for many other
industries. This shift is reflected in the literature, with recent
studies and reviews focusing on digitalization and transformation
in a range of industries (Chanias et al., 2019; Vial, 2019). Despite
these helpful contributions, there has been less integration of how
digital transformation impacts workers and organizations across
multiple levels.

TECHNOLOGY ACCEPTANCE AND
PERCEPTIONS AND ATTITUDES
TOWARD TECHNOLOGICAL CHANGE

As organizations undergo digitalization and digital
transformation, theories of technology acceptance provide
important insights. With origins in information systems research
and social psychology (Ajzen, 1985, 1991; Davis et al., 1989),
several theoretical models exist to understand which factors
influence a user’s decision to adopt a new technology or system.
The Technology Acceptance Model (TAM) (Davis, 1989) is
one of the most commonly used frameworks and implies that
behavioral intention (BI) and attitudes predict technology usage
in two key ways: the perceived usefulness (PU) of technology
(i.e., the degree to which a person believes that a technology will
be useful) and perceived ease-of use (PEOU) (i.e., the degree
to which a person believes that using a particular technology
will be easy to use). TAM has been extended (TAM2) to include
subjective norms and system-specific technology use (Venkatesh,
2000; Venkatesh and Davis, 2000).

More recently, Venkatesh et al. (2003) proposed the Unified
Theory of Acceptance and Use of Technology (UTAUT) that
incorporated existing models with motivation (Davis et al.,
1992; Vallerand, 1997), social cognitive theory (Bandura, 1986;
Compeau and Higgins, 1995) and diffusion of innovations
theory (Rogers, 1995). The UTAUT postulates that four key
factors (i.e., performance expectancy, effort expectancy, social
influence, and facilitating conditions) and four moderators (i.e.,
age, gender, experience, and voluntariness) predict technology
adoption (Venkatesh et al., 2003).

While the UTAUT has been validated in various contexts
and settings (Venkatesh et al., 2016), most studies have relied
on student and technology-specific user populations, using
generic moderators, such as age and gender (Lee et al., 2003).
Research conducted in workplace settings is less extensive,
although it is increasing (King and He, 2006; Chuttur, 2009;
Venkatesh et al., 2016). Results also vary among settings (King
and He, 2006). In general, UTAUT has been found to predict
approximately 70 percent of variation in behavioral intention
(Venkatesh et al., 2003) and around 50 percent in technology use
(Venkatesh et al., 2016).

Alongside studies in technology adoption, research on
employee perceptions and attitudes relating to technological
change and digital disruption in general is growing. This is a
critical factor to take into account since attitudes to discrete
technologies can be shaped by overall attitudes to broader
technological transformations in society and their impact on jobs.
Employee attitudes to disruption have long been studied within
sectors such as manufacturing and automotive engineering (Chao
and Kozlowski, 1986; Haddad, 1996; Gurtoo and Tripathy, 2000)
media and libraries (Jones, 1999; Karimi and Walter, 2015),
which were among some of the first to undergo technological
change. However, recent developments in disruptive technologies
are increasingly disrupting a larger variety of sectors, including
financial services (Veiga et al., 2014), health care (Blease et al.,
2018), and service sectors (Di Pietro et al., 2014), among others.

THE IMPACT OF DIGITAL
TRANSFORMATION ON
WORK-RELATED OUTCOMES

Despite important theoretical advancements in understanding
technology acceptance, there has only been modest integration
of this body of research and other employee-related factors
likely to influence current understanding. Instead, existing digital
transformation models primarily focus on the technology process
and strategy (Agarwal et al., 2010; Matt et al., 2015; Berghaus and
Back, 2016) and omit integration of other factors. The impact
of technology on employee-and work-related outcomes has been
identified as an important direction for research (Venkatesh,
2006; Venkatesh and Bala, 2008), although until recently, few
frameworks have been developed or tested. Recently, Kaasinen
et al. (2018) developed a worker-centric design and evaluation
framework for Industry 4.0, integrating research on technology
acceptance with work-related wellbeing indicators such as job
satisfaction and work engagement, drawing on prior models
of work-related wellbeing (e.g., Danna and Griffin, 1999). The
framework proposes antecedents at the individual, organizational
and environmental levels that have immediate implications for
a worker’s experience with the technology or procedure (i.e.,
user acceptance, user experience, usability and safety). These in
turn impact work-related wellbeing and organizational outcomes
(Kaasinen et al., 2018). As organizations digitally transform,
employers will need to pay increasing attention to employee well-
being. Additional individual factors, such as workplace resilience
and adaptability, are also likely to influence digital transformation
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outcomes for individuals and organizations alike but have not
been well studied in relation to digital transformation.

Increased uptake of advanced technology is accompanied by
growing skills shortages in the labor market, where reskilling and
upskilling employees is one of the most critical challenges that
organizations and governments face. Leading industry reports
predict that most companies will have increasing skills gaps
in the years to come, with employers now seeking employees
with a range of skills, such as critical thinking, analytic and
problem-solving skills, alongside self-management, adaptability
and resilience (World Economic Forum, 2020; McKinsey, 2021).
A recent survey by McKinsey (2021) found that most companies
globally (89 percent) have a skills gap or will have one in the next
few years. Alongside greater demand for highly specialized skills
(Chuang and Graham, 2018), employers also emphasize critical
thinking, analytic and problem-solving skills, self-management,
adaptability and resilience as top skills needed in today’s
workforce (World Economic Forum, 2020). Individuals’ abilities
to acquire new skills and their receptiveness to training are
thus another important priority for research attention as digital
transformation increases.

Group Dynamics and Organizational
Factors Impacting Digital Transformation
Alongside the inclusion of employee-factors and work related
outcomes, there is a need for multidisciplinary frameworks
that integrate multiple factors across other levels, such as
group dynamics and organizational level process and outcomes
(Venkatesh, 2006; Chan, 2019). Such a multidisciplinary and
multi-level research focus accords with broader trends in
organizational behavior (Kozlowski and Klein, 2000; Klein et al.,
2001; Ployhart, 2012; Johns, 2018), including the need for closer
investigation of the intersections between individual, group and
organizational factors in technological transformation (Seers
et al., 1995; Avolio et al., 1999; Burton-Jones and Gallivan,
2007; Venkatesh et al., 2016). Overall, we need to better
tease out the linkage between technology as a driving force
underpinning digital transformation and its impact on workers
and organizations as a whole.

Existing models of organizational behavior (OB) examine
and predict human behavior in workplace settings and are
useful for understanding factors that affect individuals and
organizations at multiple levels. OB frameworks examine human
behavior and organizations across three levels: (1) individuals
in organizations (micro-level): (2) work groups (meso-level);
(3) how organizations behave (macro-level) (Wagner and
Hollenbeck, 2010). OB builds on contributions from a number of
behavior disciplines, including psychology, which looks primarily
at the individual or micro-level. Other disciplines such as
social psychology, sociology and anthropology, contribute to
understanding of meso and macro concepts such as group and
organizational processes and outcomes (Robbins and Judge,
2019). Topics studied within organizational behavior commonly
include employee attitudes and engagement, identification and
commitment, motivation, culture and climate, leadership, group
and teams relationships, and health and well-being, among others

(Ployhart, 2015). Additionally, scholars have recently highlighted
the importance of human capital to existing OB models. Human
capital exists at the individual level, in terms of expertise, skills
and competencies, but also spans other organizational levels, such
as resources and support for training and talent development
(Ployhart, 2015). Given rising concerns about skills gaps in the
context of 4IR and the future of work, much can be learned
from integrating current frameworks for Industry 4.0 (e.g.,
Kaasinen et al., 2018; Molino et al., 2020) with existing models
of organizational behavior (Robbins and Judge, 2019).

REVIEW AIMS AND METHODS

In this paper, our aim is provide fresh theoretical understanding
(Webster and Watson, 2002) of digital transformation as a
topic that has received considerable attention in practice,
yet lacks conceptual clarity, particularly as it relates to
workplace factors rather than business or strategic processes. By
reviewing literature across multiple disciplines and examining
factors that may support or inhibit digital transformation
across different organizational levels, we seek to extend IS
and business-focused research on digital transformation by
further incorporating insights from psychology, organizational
behavior, and management studies. Our goal is to consolidate
and synthesize current theory and empirical research into
an overarching, multi-level theoretical framework for digital
transformation. In turn, we aim to guide further research,
practice and policy on digital transformation as a new and urgent
imperative facing organizations and society as a whole.

We theorize that digital transformation is influenced by
multiple factors at the individual, group and organizational level.
Drawing on models of organizational behavior and management
(e.g., Robbins and Judge, 2019). Through preliminary scoping
of academic and gray literature (i.e., industry trends), we
considered five overarching factors related to effective digital
transformation at the individual level. These are technology
acceptance; perception and attitudes toward technology and
digital transformation; skills and training; workplace resilience
and adaptability, and work-related wellbeing. At the work
group-level, we theorized that effective digital transformation
is supported by three main factors: team communication and
collaboration; workplace relationships and team identification,
and team adaptability and resilience. At the organizational
level, we theorized that three overarching factors in supporting
an organization’s digital transformation: leadership; human
resources; organizational climate, and culture.

We then conducted a targeted search of each factor, reviewing
theory as well as empirical studies related to digitalization or
digital transformation in workplace settings. Specifically, due to
this review’s broad scope and the multidisciplinary and multi-
level nature of digital transformation, we have attempted to
balance both the depth and breadth of existing theory and
research. We conducted a title, abstract, and keyword search
of the ScienceDirect database using synonyms for 1) digital, 2)
workplace, and 3) transformation. To ensure that we review
recent literature, we limited our search to English publications
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from 2000 to August 2020. Additionally, we manually searched
reference lists of reviews on digital transformation and
relevant highly cited publications, and conducted “ancestry
and snowballing” citation tracking (Greenhalgh et al., 2005,
p. 5; Greenhalgh et al., 2017). This search strategy ensured
that we searched on digital transformation more generally to
understand research trends and were able to identify studies
focusing on individual factors. We did not aim to be exhaustive
but rather strove to highlight current research and trends to
inform future research and theory development. Thus, we only
included empirical studies published in high-quality journals
(i.e., impact factor greater than 1) and after assessing the study’s
methodological rigor. We limited our pool to studies focusing on
workplaces as the primary research setting and that investigated
individual, group, or organizational level factors relevant to
digitalizing workplaces. We excluded studies reporting on
non-workplace or worker contexts and studies of digital or
physical workplace design interventions (e.g., ergonomics, digital
wellbeing interventions).

REVIEW FINDINGS

We organized our findings into three levels: individual, group,
or organizational level. The findings are summarized in Table 1
according to each factor and we present workplace studies
conducted after 2000, with review studies shown with an asterix.
Following presentation of findings, we organize the three factors
into a multi-level framework, showing linkages between the three
levels and possible moderating factors.

Individual-Level
At the individual level, we propose five overarching factors
related to effective digital transformation among employees:
technology adoption; perception and attitudes toward technology
and digital transformation; skills and training; workplace
resilience and adaptability, and work-related wellbeing.

Technology Acceptance and Adoption
In the workplace, technology acceptance and adoption has been
studied in a range of settings, including manufacturing and
construction (Venkatesh and Davis, 2000; Son et al., 2012), hotels
(Lam et al., 2007; Hong et al., 2011), banking and financial
services (Liao and Landry, 2000; Brown et al., 2002; Veiga et al.,
2014), higher education (Talukder, 2012), IT services/consulting
(Kim and Kankanhalli, 2009), government (Burton-Jones and
Hubona, 2006), postal services (Dutta and Borah, 2018), and real
estate (Venkatesh, 2000). Several studies also explored technology
adoption across multiple settings (e.g., Venkatesh and Davis,
2000; Venkatesh et al., 2003; Burton-Jones and Hubona, 2006;
Kim et al., 2007; Jones et al., 2010; Lee et al., 2013; Wang
et al., 2014). The technology studied in workplaces includes
general information technology (IT) (Liao and Landry, 2000; Kim
et al., 2007, 2017; Lam et al., 2007; Dutta and Borah, 2018) or
specific technologies, such as email and word processing software
(Venkatesh and Davis, 2000; Burton-Jones and Hubona, 2006)

and IS systems such as agile IS and e-learning (Hong et al., 2011;
Lee et al., 2013).

In workplace settings, studies of technology adoption have
found that the nature of technology matters, such as whether
technology use is voluntary or mandatory (Lee et al., 2003;
Chuttur, 2009). Venkatesh and Davis (2000) seminal work
explains that subjective norms are more salient in mandatory
systems. In voluntary settings, perceptions of the technology and
subjective norms will influence adoption intentions and resultant
technology use. However, in mandatory settings, technology
adoption occurs regardless, but these perceptions will affect
attitudes toward technology and may be more profound, with
broader organizational impacts (Brown et al., 2002). Specifically,
when employees perceive that the technology will be useful to
their work and help them to perform, and is easy for them
to learn and use, the odds of adoption increase (Burton-Jones
and Hubona, 2006; Wang et al., 2014). Consistent with studies
conducted in other settings on the perceived usefulness of
technology and its ease-of use, notably, there is an established link
between user satisfaction and IT adoption in the workplace too
(Liao and Landry, 2000; Kim et al., 2007; Son et al., 2012). These
findings imply that new technology and systems should ideally be
useful and easy for employees to use, whether mandatory or not.

One way to resolve questions of perceived usefulness versus
ease of use of technology in workplace settings is to consider how
employees might experience technology adoption differently.
Dutta and Borah (2018) found that IT adoption varied by
gender, age and experience. In particular, male employees
were more comfortable operating IT at work, while female
employees were more encouraging of IT changes, especially
those with longer work experience. Employees who had served
longer in the organization (more than 30 years) were more
anxious about working with IT but generally accepted IT due
to peer and social pressure. Interestingly, older employees with
longer work experience (i.e., about 20–30 years) were highly
satisfied with IT usage.

Another aspect to focus on is the fit between the technology
and tasks employees perform as this fit influences employees’
attitudes and technology adoption (Lam et al., 2007). In a
longitudinal study of the adoption of a new enterprise system
software, Veiga et al. (2014) found that employees who expected
the system to help them perform better at work and open the
door to job opportunities or job security were more likely to
use it and continue to enhance their knowledge post-adoption.
In addition, the perception of organizational support for the
system had polarizing effects on adoption, increasing the positive
perception of the system among adopters but decreasing the
usage among non-adopters. In other words, organizations must
exercise care in introducing new technologies so that they win the
support of adopters but without alienating the non-adopters. In a
study of blue collar workers, Molino et al. (2020) found that both
personal resources, such as resilience, along with organizational
resource, such as opportunities for information and training, led
to greater technology acceptance. The results demonstrate the
value of providing all employees with knowledge and training
opportunities to facilitate digital transformation without affecting
the motivation of workers (Molino et al., 2020).
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TABLE 1 | Summary of identified articles, with* indicating a review article.

Factor Identified articles

Individual level

Technology adoption

Attitudes and perceptions
relating to technological
change

Blease et al. (2018); Bond et al. (2018); Brougham and Haar (2017, 2018); Cascio and Montealegre (2016)*; Cadwallader et al.
(2010); Di Pietro et al. (2014); Doraiswamy et al. (2018); Hettich (2017); Li et al. (2018); Li et al. (2019); Mercader and Gairín
(2020); Meske and Junglas (2020); Niedzwiecka and Pan (2017); Sarwar et al. (2019); Schraeder et al. (2006); Tasdogan (2020);
Vieitez et al. (2001)

Skills and training Bakker et al. (2012); Beer and Mulder (2020)*; Berg and Chyung (2008); Blume et al. (2010)*; Bolívar-Ramos et al. (2012); Bode
and Gold (2018); Börner et al. (2018); Brown and Souto-Otero (2020); Brunetti et al. (2020); Cascio (2019)*; Chauhan et al.
(2016); Ederer et al. (2015); Gamrat et al. (2014); Gorlitz and Tamm (2016); Grundke et al. (2018); Harteis and Goller (2014); Li
and Herd (2017); Martín-Rojas et al. (2019); Melián-González and Bulchand-Gidumal (2017); Mercader and Gairín (2020); Noe
et al. (2014)*; Oberlander et al. (2020)*; Osmundsen (2020); Sousa and Rocha (2019)*

Workplace resilience and
adaptability

Baard et al. (2014)*; Badran and Youssef-Morgan (2015); Burns et al. (2013); Britt et al. (2016)*; Cameron and Brownie (2010);
Cullen et al. (2014); Ferris et al. (2005); Fisher et al. (2018)*; Förster and Duchek (2017); Guo et al. (2017); Harms et al. (2017);
Hartmann et al. (2020)*; Huang et al. (2014)*; Jensen et al. (2008); Jung and Yoon (2015); Kinman and Grant (2011); Kossek
and Perrigino (2016); Lamb and Cogan (2016); Larson and Luthans (2006); Lounsbury et al. (2003); Luthans et al. (2005);
Luthans et al. (2007); Luthar et al. (2000); Lyons et al. (2015); Mache et al. (2014); Malik and Garg (2017); McDonald et al.
(2016); Ployhart and Bliese (2006); Seligman and Csikszentmihalyi, 2000; Stevenson et al. (2011); Wanberg and Banas (2000);
Wei and Taormina (2014); Welbourne et al. (2015); Yang and Danes (2015); Youssef and Luthans (2007).

Work-related stress and
wellbeing

Ayyagari et al. (2011); Bakker and Demerouti (2007)*; Bakker and Demerouti (2017)*; Bouckenooghe et al. (2013); Bowling et al.
(2010)*; Diener et al. (2018)*; Edmans (2012); Field and Chan (2018); Fisher (2003); Jena (2015); Kazmi et al. (2008); Koys
(2001); Harter et al. (2002)*; Judge et al. (2001)*; Kagan (2016); Kinicki et al. (2002)*; Krekel et al. (2019)*; Lepine et al. (2005)*;
Liu et al. (2019); Nisafani et al. (2020)*; Ragu-Nathan et al. (2008); Riketta (2008)*;Schneider et al. (2003); Silvestro (2002);
Tarafdar et al. (2010); Tarafdar et al. (2019)*; Tarafdar et al. (2015); Tenney et al. (2015); Tenney et al. (2016)*; Wright et al.
(2002); Wright et al. (2007); Zeike et al. (2019a); Zeike et al. (2019b)

Group

Team communication and
collaboration

Alshawi and Ingirige (2003)*; Anders (2016); Banker et al. (2006); Berghaus and Back (2016); Bolstad and Endsley (2003)*;
Boughzala et al., 2012; Boughzala and de Vreede (2015); Ellison et al. (2014); Faems et al. (2005); Fletcher and Major (2006);
Gibson (2001); Grudin (2006)*; Guinan et al. (2019); Hur et al. (2019); Jordan et al. (2002); Kirkman and Mathieu (2005)*;
Kozlowski and Ilgen (2006)*; Leonardi et al. (2013)*; Lloréns-Montes et al. (2005); Marlow et al. (2018)*; Merschbrock and
Munkvold (2015); Mesmer-Magnus and DeChurch (2009)*; Nam et al. (2009)

Workplace relationships
and team identification

Agarwal Upasna et al. (2012); Atitumpong and Badir (2018); Cole et al. (2002); Fay and Kline (2011); Hartmann et al. (2020)*;
Huang and Liu (2017); Janssen and Huang (2008); Liao et al. (2010); Leonardi et al. (2013)*; Mukherji and Arora (2017); Sanders
et al. (2010); Schlagwein and Hu (2017); Sias and Duncan (2018); Sias (2009); Sias and Perry (2004); Treem and Leonardi
(2012)*; Tripsas (2009); Tyworth (2014); Utesheva et al. (2016); van Der Vegt and Bunderson (2005); Yanez Morales et al. (2020)

Resilience and adaptability Carmeli et al. (2013); Hartmann et al. (2020)*; Marks et al. (2001); Meneghel et al. (2016a); Meneghel et al. (2016b); Stephens
et al. (2013); Stoverink et al. (2018)

Organizational-level

Leadership Bartol and Liu (2002); Bass et al. (2003); Berson and Avolio (2004); Carreiro and Oliveira (2019); Chanias et al. (2019);
Cortellazzo et al. (2019)*; Dery et al. (2017); Elenkov et al. (2005); Gemeda and Lee (2020); Haddud and McAllen (2018); Hess
et al. (2016); Matt et al. (2015); Roepke et al. (2000); Yukl (2006); Zaccaro and Klimoski (2002)

Human Resources Benson et al. (2002); Chuang and Graham (2018)*; Grant and Newell (2013); Hess et al. (2016); Li and Herd (2017); Marler and
Fisher (2013)*; Marler and Boudreau, 2017*; Noe et al. (2014)*

Organizational culture and
climate

Beus et al. (2020)*; Büschgens et al. (2013)*; Brunetti et al. (2020); Chanias et al. (2019); Denison et al. (2014)*; Dery et al.
(2017); Hartnell et al. (2011)*; Hartl and Hess (2017); Jung et al. (2003); Mueller and Renken (2017); Osmundsen et al. (2018)*;
Ostroff et al. (2003)*; Patterson et al. (2005); Schein (2004); Schneider et al. (2013)*; Zohar and Hofmann (2012)*

In the context of digital transformation today, new
technologies are introduced in increasingly shorter cycles
and often concurrently. This requires a different perspective on
technology adoption. Notable drivers of acceptance of agile IS
include an individual’s level of comfort with constant changes,
their innovativeness, as well as other facilitating conditions
afforded by the technology and workplace (such as maintaining
consistency between systems and having management support)
(Jones et al., 2010; Hong et al., 2011).

Increasingly, new technologies introduced in workplaces
have collaborative and social networking functions (e.g., virtual
discussion rooms, forums, and chat functions) whose successful
adoption is contingent on employees adopting them collectively.

Talukder (2012) showed that peer social networks, including
fellow employees and management, can influence attitudes
toward an innovation and, ultimately, its adoption. These
studies highlight the growing importance and the challenge of
creating positive social norms around technology use to facilitate
technology adoption.

Perceptions and Attitudes Toward Technological
Change
Alongside studies in technology adoption, research on employee
perceptions and attitudes relating to technological change and
digital disruption in general is growing. This is a critical factor
to take into account since attitudes to discrete technologies
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can be shaped by overall attitudes to broader technological
transformations in society and their impact on jobs. Employee
perceptions and attitudes toward technological change continues
to be studied within the manufacturing and automotive sectors
which were among the first to automate (Vieitez et al., 2001;
Kim and Kim, 2018). However, recent developments in new
technologies such as AI, robotics, and cloud computing are
increasingly disrupting a large variety of sectors, including health
care (Blease et al., 2018; Doraiswamy et al., 2018; Sarwar et al.,
2019; Tasdogan, 2020), wholesale and service sectors (Hettich,
2017; Li et al., 2018; Meske and Junglas, 2020), banking/financial
services and education (Niedzwiecka and Pan, 2017; Bond et al.,
2018; Mercader and Gairín, 2020).

In general, studies have shown that higher perceptions of job
insecurity due to new technologies are negatively associated with
organizational commitment and career satisfaction and positively
associated with cynicism, depression, and turnover intentions
(Vieitez et al., 2001; Brougham and Haar, 2018; Li et al., 2019).
However, these findings differ across organizational settings, job
roles, and other contextual factors, such as gender, age, and
technology type. Importantly, studies have shown that employees
who were engaged in making decisions related to the technology
changes reacted more positively to the changes than individuals
with lower levels of involvement (Schraeder et al., 2006).

In healthcare settings, recent surveys have found medical
physicians to be both skeptical and optimistic about new digital
technologies, such as AI (Blease et al., 2018; Doraiswamy et al.,
2018; Sarwar et al., 2019; Tasdogan, 2020). On the whole,
physicians were not overly concerned about their jobs becoming
obsolete and were doubtful about the potential of technology to
outperform humans and replace human clinicians in delivering
care (Blease et al., 2018; Doraiswamy et al., 2018; Tasdogan, 2020).
However, physicians did believe that new technologies would
change their professions (Sarwar et al., 2019; Tasdogan, 2020)
and were optimistic about technology’s potential as a diagnostic
tool (Sarwar et al., 2019) and to improve healthcare delivery
and relieve administrative burdens (Blease et al., 2018). Some
respondents thought documenting and updating medical records
could be replaced by AI and machine learning technologies
(Doraiswamy et al., 2018). In two multi-country studies, findings
varied according to gender and country location. In one study,
female and US-based doctors were more pessimistic about
technology risks outweighing benefits (Doraiswamy et al., 2018),
while in another, males and more experienced practitioners were
more optimistic about the integration and adoption of AI into
practice (Sarwar et al., 2019).

In the service sector, there is evidence that employees are
generally motivated to support new technologies such as self-
service technologies (Cadwallader et al., 2010; Di Pietro et al.,
2014; Hettich, 2017). In a qualitative study, Di Pietro et al. (2014)
found that employees evaluated that self-service technologies
improved their productivity at work while also increasing
their scope of work (e.g., hours, increased sales/clients and
client satisfaction) and enhanced the quality of work (more
satisfying, enhanced and faster transactions). However, Hettich
(2017) found that attitudes toward self-service technologies
are moderated by job type and nature of automation (e.g.,

automating routine tasks). Technology that is perceived as
leading to future job loss or reductions is more likely to elicit
negative attitudes (Brougham and Haar, 2017, 2018; Hettich,
2017).

In other studies, the mere awareness of new technologies
(e.g., smart technology, AI, automation, robotics, and algorithms)
by employees was generally related to perceptions of potential
job redundancy, increased turnover intentions, cynicism and
depression, and lower levels of organizational commitment and
career satisfaction (Brougham and Haar, 2017, 2018; Hettich,
2017; Li et al., 2019). For example, Li et al. (2019) found that
AI and robotics awareness were significantly associated with
employee turnover intention. However, this relationship was
moderated by perceived organizational support and competitive
psychological climate (Li et al., 2019).

Recent reviews (Cascio and Montealegre, 2016) have
highlighted the importance of job role and work-design
factors in digitalizing workplaces. Vieitez et al. (2001) found a
relationship between perceptions of job security and wellbeing in
the process of technological change. However, perceived threats
to job security were influenced by personal and situational
characteristics such as formal training, type of work department,
professional categories and the type of technology used. Research
on attitudes toward digital transformation is more scarce.
However, in a study of work design characteristics, Meske and
Junglas (2020) found that employees’ expectations of autonomy,
competence, and connectedness in the digital workplace were
linked to increased support for digital transformation.

Skills and Training
Advancements in new technologies are shifting the types of skills
and competencies needed in the workplace. Individuals’ abilities
to acquire new skills and their receptiveness to training are
thus another focus of research attention. Digital competencies
are defined as a set of basic knowledge, skills, and abilities that
allow workers to perform and complete their job tasks within
digital work environments (Oberlander et al., 2020). Along with
commonly used technologies such as document processing and
email, employees are now required to use a wider range of
software packages and digital tools (Harteis and Goller, 2014;
Brown and Souto-Otero, 2020; Brunetti et al., 2020). Meanwhile,
as more organizations undergo digital transformation, the
need for highly specialized technical skills in areas such as
software development, AI and data analytics, nanotechnology,
robotization, IoT, and cybersecurity is increasing (Sousa and
Rocha, 2019). A survey of LinkedIn professionals also found
that technical skills in AI, nanotechnology, robotization, and IoT,
and being proficient in digital learning contexts such as mobile
technologies, tablets, and smartphones are more important
among employers (Sousa and Rocha, 2019).

Alongside these trends, there is growing emphasis on the
importance of soft skills such as communication, problem-
solving, and creativity in technology-rich environments (Ederer
et al., 2015; Börner et al., 2018; Grundke et al., 2018).
Notably, Osmundsen (2020) found that cognitive competencies
such as a willingness to learn and openness to change were
critical in digital competencies as a prerequisite for digital
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capabilities in areas such as robotization, machine learning,
sensor technology, and big data.

This growing emphasis on soft skills could explain the
apparent mismatch between education and training and the types
of skills now required in the workplace (Börner et al., 2018;
Brown and Souto-Otero, 2020). For example, recent big data
analyses of job advertisements and course syllabi have found
that social skills, specific technical skills, and personality traits,
rather than academic qualifications, are increasingly in demand
(Brown and Souto-Otero, 2020). Similarly, Börner et al. (2018)
found that soft-skills such as problem-solving, organizational
skills, customer service, and writing feature more prominently in
job ads (Sousa and Rocha, 2019). A recent systematic review by
Beer and Mulder (2020) also found that information processing
enabled by technology has created increasing demands for
cognitive skills (e.g., synthesizing and interpreting data) and
interpersonal skills (e.g., coordinating and monitoring other
people). However, the demand for manual, psychomotor skills
(e.g., manual producing and precise assembling) is decreasing.
Moreover, the standardization of work is positively related to
interpersonal skills, but not related to cognitive and psychomotor
skills, while higher task variety is positively related to the demand
for cognitive and interpersonal skills, rather than psychomotor
skills (Beer and Mulder, 2020).

The willingness to learn new skills is therefore a positive
trait that employers seek. At the individual level, learning can
be formal or informal, planned or spontaneous, and conscious
or unconscious, with recent studies finding that learning is
becoming more continuous, informal, and self-directed (Noe
et al., 2014; Sousa and Rocha, 2019). Informal learning is defined
as a cognitive activity or behavior, such as learning through
self-reflection or from others, including peers, supervisors, and
mentors (Noe et al., 2014). Berg and Chyung (2008) found
that employees’ interest in their professional field, rather than
monetary rewards for good performance has more impact on
informal learning engagement. Engagement in informal learning
did not vary by gender or level of education but older employees
showed higher levels of engagement (Berg and Chyung, 2008).
In digital contexts, workplace learning has broadened from
traditional in-person training to a range of online and e-learning
contexts such as websites, LinkedIn, Facebook, blended learning,
and massive open online courses (MOOC), among other formats
(Sousa and Rocha, 2019).

Factors such as attitudes and personality also play a role
in workplace learning and training transfer, defined as the
extent to which the learning from training transfers to job
outcomes, such as changes in work performance (Blume et al.,
2010; Ford et al., 2018). A meta-review by Blume et al.
(2010) found that training transfer is positively related to
cognitive ability, conscientiousness, motivation, and a supportive
work environment, while factors such as motivation and work
environment had a stronger relationship to transfer based on the
focus of training (e.g., leadership development versus computer
software training).

Other reviews have found that conditions such as whether
training is voluntary, co-workers’ attitudes, and whether workers
have input on training design and post-training opportunities

impact workers’ motivation and learning, such as efforts to
positively transfer newly learned skills to the job (Cascio, 2019).
Other studies have found that work engagement is positively
related to task performance and active learning, particularly
for employees high in conscientiousness (Bakker et al., 2012).
Employees might also benefit from personalized learning and
training within increasingly digitalized environments. The
advancement of digital technology has also led to changes in
workplace learning environments, such as the increasing use of
platform-based technologies that allow learners “to personalize
their learning space” and gain increased access to learning
opportunities (Li and Herd, 2017, p. 186). For example, studies
have found that personalized professional development within
the education sector, such as digital badging, supported teachers
in selecting their own learning goals and customizing learning
activities and training (Gamrat et al., 2014). Other research
within higher education found that rather than personality
traits, lack of training in digital competencies (e.g., time
management, training, pedagogical approaches, experience, and
teaching approaches) in using digital technologies was more
salient (Mercader and Gairín, 2020).

Concerning types of job and job tasks, there is evidence
that adaptive and self-directed learning is more common in
highly skilled workers, who are also more likely to participate
in training (Gorlitz and Tamm, 2016). For example, Gorlitz and
Tamm (2016) found that workers with non-routine tasks (e.g.,
nursing, service and healing, training, educating, planning, and
negotiating) were more likely to participate in training than
those doing routine tasks (e.g., fabricating and producing goods,
supervising and controlling machines, repairing and patching).
Harteis and Goller (2014) found that employment type (i.e., more
highly skilled workers) received more support for workplace
learning, regardless of age or gender. Worker personality traits
such as openness to new experience and emotional stability were
also found to be less susceptible to the effects of digitalization
(Bode and Gold, 2018). These findings suggest that less skilled
workers need more encouragement and support to upskill.

At the group level, results confirmed the importance of
supervisor support in the transfer of skills and training;
however, peer support was greater than that of supervisors
(Chauhan et al., 2016). In firm studies, support from top
management and technological skills and competencies were
linked to organizational learning, corporate entrepreneurship,
and firm performance (Bolívar-Ramos et al., 2012; Martín-
Rojas et al., 2019). In service industries, front-office workers
are increasingly using technology in their roles but because
human participation is still necessary employees need
training in the adoption of technologies, alongside training
in non-routine and face-to-face tasks and interactions
(Melián-González and Bulchand-Gidumal, 2017).

Workplace Resilience and Adaptability
Resilience is the dynamic process of adapting and coping during
significant adversity (Luthar et al., 2000; Harms et al., 2017)
and builds on the tenets of positive psychology (Seligman and
Csikszentmihalyi, 2000). Although individual resilience is both
a personality trait and a capacity that can be developed, recent
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evidence suggests that resilience might be better conceptualized
as a developmental process (Hartmann et al., 2020). This is
because resilience may present differently across various work-
life domains (Harms et al., 2017) and is influenced by resilience
mechanisms (e.g., coping strategies) and resilience promoting
factors (e.g., personal and environmental characteristics) (Kossek
and Perrigino, 2016; Fisher et al., 2018; Hartmann et al., 2020).
The potential for resilience to be cultivated can allow an
individual to overcome adversity to perform as well as before, if
not better, and regain “a steady state of wellbeing” (Britt et al.,
2016; Hartmann et al., 2020, p. 6; Luthar et al., 2000).

In the workplace, four categories of antecedents influence
individual resilience (Hartmann et al., 2020). First, certain
personality traits (e.g., future-orientation, conscientiousness,
openness to experience, and emotional stability (Wei and
Taormina, 2014; Lyons et al., 2015) and cultural values (Wei and
Taormina, 2014; Welbourne et al., 2015) are positively linked
to resilience. Second, personal attributes such as self-efficacy
and possessing an internal locus of control (Lyons et al., 2015;
Guo et al., 2017), confidence in being able to address challenges
at work (Yang and Danes, 2015), the ability to manage work
demands, establish work-life balance and be reflective (Jensen
et al., 2008; Kinman and Grant, 2011) are related to resilience.
Third, an individual’s attitude and mindset toward their job
and professional development help them become resilient during
adversity (Cameron and Brownie, 2010; Stevenson et al., 2011).
Lastly, the work context (e.g., the presence of social support,
feedback, sharing of responsibilities and work tasks (Cameron
and Brownie, 2010; Burns et al., 2013; Lamb and Cogan, 2016;
McDonald et al., 2016; Förster and Duchek, 2017) are related to
resilience among employees.

Individual resilience is important because it is related to
job performance (Luthans et al., 2005, 2007), organizational
citizenship behavior (Jung and Yoon, 2015), organizational
commitment (Larson and Luthans, 2006; Youssef and Luthans,
2007), work engagement (Mache et al., 2014) and openness
and commitment to organizational change (Wanberg and Banas,
2000; Malik and Garg, 2017). As discussed further below, these
factors are likely to contribute toward more successful digital
transformation. Finally, cultivating resilience supports employee
retention and is positively related to job and career satisfaction
(Lounsbury et al., 2003; Youssef and Luthans, 2007; Badran and
Youssef-Morgan, 2015; Lyons et al., 2015) and promotes positive
mental health (Kinman and Grant, 2011) and physical well-being
(Ferris et al., 2005).

Adaptability at work is a related concept to resilience
and can be viewed either as the performance by a worker
(i.e., the ability to adapt and perform) or as a characteristic
of the individual (i.e., a determinant of work performance)
(Ployhart and Bliese, 2006). However, both are important as
the nature of work changes (Charbonnier-Voirin et al., 2010).
At the individual level, adaptive performance includes being
able to make cognitive, affective, motivational, and behavioral
adaptations when tasks or work demands change (Baard et al.,
2014). Individual adaptability helps workers perform better
at work because adaptable workers are more proactive and
take responsibility for adjusting to changing situations and are

more likely to positively perceive these situations (Ployhart
and Bliese, 2006; Cullen et al., 2014). There are known
factors that contribute to individual adaptability. For instance,
the personality traits of openness to experience, emotional
stability, conscientiousness, and ambition are positively related
to individuals’ adaptive performance (Pulakos et al., 2006; Huang
et al., 2014).

Work-Related Stress and Wellbeing
In the face of technological change and digital transformation,
it is essential to consider the adverse impacts of technology on
work-related stress and wellbeing since these will have bearing
on employee performance and job satisfaction. In general, stress
is often found to be associated with lower levels of performance
(Kazmi et al., 2008). However, it depends on where the stress
originates. Stress arising from good challenges (e.g., taking on a
new project) is less detrimental than stress due to bureaucracy or
role ambiguity (Lepine et al., 2005). Acute episodes of stress and
their relationship with performance are potentially an inverted
U-shape (Kazmi et al., 2008; Kagan, 2016). While the relationship
between stress and performance is complex, it is clear that stress
and poor mental health are related to lower levels of work
performance (Tenney et al., 2016).

When implementing digital technologies, stress can result
in a phenomenon called technostress, defined as stress that
individuals experience due to their use of technology and the
inability to cope or deal with these new digital technologies
in a healthy manner (Tarafdar et al., 2015; Nisafani et al.,
2020). The causes of technostress include dependency on
technology when working (Liu et al., 2019), work overload
(Tarafdar et al., 2010), anxiety about one’s own IT capabilities
amidst constantly changing technology (Ragu-Nathan et al.,
2008) and work-home conflict (Ayyagari et al., 2011). For
example, the adoption of digital technology has led to the
fragmentation of work and produced a perpetual sense of
urgency and increased blurring of work-life boundaries (Field
and Chan, 2018). Similarly, the rise of email, smartphones,
and new messaging software such as WhatsApp has increased
communication and collaboration while creating expectations
that employees need to always be available, including outside
of office hours (Ayyagari et al., 2011). Consequently, workers
experiencing technostress report lower productivity, wellbeing,
and commitment to the organization (Jena, 2015; Nisafani
et al., 2020). However, recently it has been suggested that
technostress could also lead to positive outcomes at work,
improving effectiveness and fostering innovation (Tarafdar et al.,
2019), as digital technologies - when designed appropriately - can
also mitigate technostress and create positive effects on workers
(Tarafdar et al., 2019).

Subjective wellbeing is commonly referred to as happiness
or satisfaction and is constituted by people’s appraisals and
evaluation of their own lives (Diener et al., 2018). It has been
shown to be related to work performance (Judge et al., 2001;
Kinicki et al., 2002; Riketta, 2008) and can be examined across
life as a whole or in specific facets including at work (e.g., job
satisfaction, positive affect at work, and absence of job stress or
negative affect at work (Bowling et al., 2010). Employees with
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higher job satisfaction perform better at work than their unhappy
colleagues (Fisher, 2003; Wright et al., 2007; Bouckenooghe et al.,
2013; Tenney et al., 2015, 2016). Higher subjective wellbeing
may also lead to optimism and self-efficacy, which increases task
persistence and enhances learning, leading to better performance
over time, resilience and adaptability as digital transformation
takes place (Tenney et al., 2015).

Research on work design, such as the Job Demands-Resources
(JD-R) model (Bakker and Demerouti, 2007, 2017) may be
particularly useful in understanding the impact of technology
and digital transformation on work-related wellbeing. According
to JD-R theory, two key factors influence work environments:
job demands, which include physical, psychological, social, or
organizational aspects of a job that require sustained effort or
skills; and job resources, defined as aspects of the job that
support work goals, reduce job demands, and stimulate learning
and development (Bakker and Demerouti, 2007). Excessive job
demands, when not accompanied by adequate resources, can lead
to reduced health and a higher risk of burnout and lower levels
of work engagement and wellbeing. In a study of leaders, Zeike
et al. (2019b) found an association between perceived choice
overload (e.g., the burden of leadership decisions and complexity
of choice), pressure from digitalization (e.g., pressures to keep
up with the latest technologies and prepare for digitization)
and psychological wellbeing. However, in another study, leaders
who were better skilled in digital leadership had higher levels of
wellbeing, regardless of gender, age, and managerial experience
(Zeike et al., 2019b).

There is comparatively less research exploring the
relationship between subjective wellbeing and performance
at the organizational level. However, the limited evidence
available suggests that employee subjective wellbeing predicts an
organization’s performance. There is a positive relationship
between employee subjective wellbeing and aggregate,
organizational-level measures of performance (Koys, 2001;
Schneider et al., 2003; Edmans, 2012), customer satisfaction,
productivity, and absenteeism (Harter et al., 2002; Krekel et al.,
2019). This relationship has been observed across different
industries and is particularly strong in customer satisfaction
and staff turnover, both of which drive overall profitability
(Krekel et al., 2019). However, other studies have failed to find
a relationship between subjective wellbeing and individual
or organizational performance (Silvestro, 2002; Wright et al.,
2002), which is more likely due to the effects of moderators in
this relationship. Tenney et al. (2016) proposed the presence
of at least seven moderators on wellbeing and organizational
performance: the health of the individual, absenteeism, the
ability to self-regulate, motivation, creativity, personal and social
relationships, and turnovers.

Group-Level
Next, we go beyond the individual employee to consider work
groups. At the group-level, we present three factors to support
effective digital transformation: team communication and
collaboration; workplace relationships and team identification,
and team adaptability and resilience.

Team Communication and Collaboration
Team collaboration refers to the joint effort of a group of
people toward common goals, whereby two or more agents
share resources, skills, discoveries and are responsible for the
shared outcome (Briggs et al., 2003; Boughzala et al., 2012).
In the workplace, the quality of team collaboration can be
assessed according to five key dimensions, namely people,
process, leadership/management, information, and technology
(Boughzala et al., 2012). Previous studies have revealed that
team collaboration constitutes one of the essential elements of
organizational functioning. The quality of collaborative work
practices relates to organizational performance and productivity
(Jordan et al., 2002; Banker et al., 2006; Boughzala and de Vreede,
2015). Effective collaboration among co-workers is also found to
positively link to high levels of innovative performance in work
teams and organizations (Faems et al., 2005; Lloréns-Montes
et al., 2005).

Communication among team members is a crucial element
of successful team collaboration. In the existing literature, team
communication is usually measured by quality and frequency
(Marlow et al., 2018). Effective team communication facilitates
intra-team information flow, idea exchange and task integration
and thereby serves as a support mechanism for many other
team processes such as task coordination, collective decision
making, clarifying misunderstandings, and so forth (Gibson,
2001; Fletcher and Major, 2006; Kozlowski and Ilgen, 2006).
Team communication is also categorized as task-oriented
communication, which focuses on completing tasks, achieving
common goals, and relational communication, emphasizing
building interpersonal relationships among team members (Nam
et al., 2009; Marlow et al., 2018).

Team communication and collaboration can occur in
both face-to-face encounters and mediated interactions via
electronic tools (Bolstad and Endsley, 2003; Mesmer-Magnus
and DeChurch, 2009). Kirkman and Mathieu (2005) propose the
concept of team virtuality to capture the extent to which team
members use technological tools to coordinate work tasks and the
amount of informational value obtained by using such tools.

As organizations undergo digital transformation, the level
of team virtuality is enhanced by implementing a variety of
advanced and innovative collaboration technologies, such as
video conferencing software (e.g., Skype), instant messaging (IM)
platforms (e.g., WhatsApp), project management software (e.g.,
Slack), enterprise social media (ESM), in both geographically
proximate and distributed work teams (Leonardi et al., 2013;
Ellison et al., 2014; Anders, 2016). The enhanced virtuality of
work team serves to facilitate both task-oriented and relational
communication among team members, which in turn, engenders
positive outcomes of collaborative work practices, such as
efficient knowledge sharing and information flow, swift and
precise task coordination, as well as increased transparency of
work processes (Alshawi and Ingirige, 2003; Grudin, 2006; Ellison
et al., 2014; Anders, 2016).

Based on findings from a multilevel study, Guinan et al.
(2019) stressed the significance of flexible and multidisciplinary
team collaboration in supporting digital transformation goals.
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Specifically, cross-functional and innovative ninja teams, which
enable professionals from different backgrounds to collaborate
in an ad hoc manner and deliver digital support across multiple
projects, were identified as crucial digital transformation levers.
Organizations also established digital hubs to accommodate
teams of top-level experts in digital technology and methods
to support the continuous sharing of new ideas and facilitate
collaboration on digital solutions within teams. In a similar
vein, Merschbrock and Munkvold (2015) revealed that the
diffusion of an innovative system required the transition to a
collaborative work environment characterized by clear guidelines
for information exchange, appropriate allocation of roles and
responsibilities, as well as stable locations and routines for
cross-disciplinary exchange. Other studies have emphasized the
importance of enabling employee affinity in using digital tools to
collaborate and to appoint internal digital experts (Berghaus and
Back, 2016). On the contrary, digital transformation processes
and outcomes are likely to be impeded by obsolete team
collaboration and communication habits. In particular, inertia
about the pre-existing on-site collaboration and face-to-face
communication routines often results in the inadaptability or
even resistance to the transformation toward digitalized work
and communication processes (Alshawi and Ingirige, 2003; Hur
et al., 2019). Enhancing team communication and collaboration
through social and technological scaffolds is therefore vital in the
face of digital transformation.

Workplace Relationships, Team Identification
Workplace relationships refer to relationships between
coworkers, including vertical supervisor-subordinate
relationships and peer relationships (Sias and Perry, 2004;
Sias, 2009). Supervisor-subordinate relationships are referred
to as leader-member exchange (LMX) and encapsulate the
reciprocal interactions characterized by mutual trust, respect,
and support between a supervisor and his or her subordinates
(Liao et al., 2010). Relationship between peer team members is
conceptualized as team-member exchange (TMX), where teams
engage in an ongoing and reciprocal exchange of ideas, feedback,
and emotional support (Cole et al., 2002).

In an organization’s efforts toward successful digital
transformation, the quality and style of workplace relationships
can either propel or impede transformation progress. In
particular, high-quality LMX can have positive effects on
workplace innovations in terms by encouraging innovative
work behaviors of employees (e.g., Sanders et al., 2010;
Aarons and Sommerfeld, 2012; Agarwal Upasna et al., 2012;
Atitumpong and Badir, 2018). TMX can also predict team
members’ innovative work behaviors and performances, with
the relationships mediated by various factors such as help-
seeking behaviors and psychological empowerment (Yanez
Morales et al., 2020). Team identification, which emerges when
an individual confirms membership of a work team, is closely
related to workplace relationship since employees who form close
coworker relationships tend to have a stronger sense of belonging
and develop identification with their work teams (van Der Vegt
and Bunderson, 2005; Janssen and Huang, 2008; Fay and Kline,
2011). According to previous studies, team identification is an

essential factor during the implementation of new workplace
technologies. Specifically, a misalignment between features of
new technology and established collective identity often results
in difficulties and resistance to technology implementation, while
technologies that reinforce existing identification are inclined to
be well accepted and adopted by employees and the organization
as a whole (Tripsas, 2009; Tyworth, 2014; Utesheva et al., 2016).

Meanwhile, the digital transformation of an organization
can also affect workplace relationships and identification. In
particular, the emergence of multi-functional management and
communication technologies, such as ESM and IM, provides
unprecedented opportunities for social engagement and value
diffusion, which serve to solidify fellowship among coworkers
and enhance employees’ affective attachment to their work
team (Leonardi et al., 2013; Huang and Liu, 2017; Mukherji
and Arora, 2017; Schlagwein and Hu, 2017; Sias and Duncan,
2018). Treem and Leonardi (2012) propose four affordances of
new technologies that have considerably changed the nature of
work and social networking in organizations, namely visibility,
persistence, editability, and association. The persistence of an
integrated flow of interaction and contextualized associations
established between coworkers, in particular, play a crucial
role in creating mutual understanding and accumulating social
capital among team members. Such findings suggest that norms
around the use of such networking technologies must be
forged to promote positive communication and avoid potential
misunderstanding and conflict.

Team Resilience and Adaptability
Alongside research on adaptability and resilience among
individuals, there is emerging research on group-level resilience
and agility. Resilience at the team-level originates from the
interactions between contextual factors (e.g., type of job tasks
and culture) and team members (Marks et al., 2001; Stoverink
et al., 2018) as individuals collaborate over a period of time
(Hartmann et al., 2020). The interpersonal relationships between
individuals in a team affect emotional expression and the
collective experience of positive emotions, such as shared
enthusiasm, optimism, comfort, or relaxation, which foster team
resilience (Carmeli et al., 2013; Stephens et al., 2013; Meneghel
et al., 2016b). The structure and roles of individuals in a team also
influence team resilience (Hartmann et al., 2020). Specifically,
team resilience is positively related with in-role and extra-role
team performance (Meneghel et al., 2016a,b), with the latter
being more important as digital transformation is underway. This
is because resilient teams are more likely to find flexible and
effective solutions when faced with challenges and adversity.

Organizational-Level
At the organizational level, we propose three overarching
factors in supporting an organization’s digital transformation:
leadership; human resources; and organizational culture/climate.

Leadership
Leadership is another essential factor that is likely to shape
digital transformation processes and outcomes in work teams
and organizations and describes a leader’s ability to motivate and
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influence others to engage in collective activities and accomplish
shared goals (Zaccaro and Klimoski, 2002; Yukl, 2006). In
general, leadership is found to play a crucial role in organizational
functioning and employee performance (Cortellazzo et al., 2019;
Gemeda and Lee, 2020).

In an organization’s drive toward digitalization and
transformation, leadership, and technological innovations
mutually affect each other on an ongoing basis (Cortellazzo et al.,
2019). On the one hand, technological advancement poses new
challenges and requires leaders to take up new responsibilities
and enhance leadership skills according to the changing
contexts (Cortellazzo et al., 2019). Specifically, the adoption
and implementation of new technologies have been identified
as key drivers for initiating disruptive changes in work teams
and organizations, which often results in the reconfiguration of
established management routines and resistance from members
(Bartol and Liu, 2002; Cortellazzo et al., 2019).

In the face of these challenges, leaders are entrusted with
a range of emerging responsibilities, including but not limited
to creating positive digital cultures, motivating employees to
embrace transformation and upskill, and attracting digital
experts, among other roles (Roepke et al., 2000; Elenkov et al.,
2005; Haddud and McAllen, 2018). In a recent review, Cortellazzo
et al. (2019) identified five main skills that characterize
effective leadership in the digital era: communicating through
digital media, high-speed decision-making, managing disruptive
change, managing connectivity, and the renaissance of technical
skills. Similarly, responsive leadership, characterized by leaders’
responsiveness to employees’ feedback and continuous leader-
employee communication, constitutes an essential skill for
leaders in the digital workplace (Dery et al., 2017).

Leadership also influences the direction and outcomes of
technology implementation and digital transformation. Recent
studies examined the impact of leadership style on workplace
innovation based on existing typologies of transformational,
transactional and laissez-faire leadership (Bass et al., 2003). In
workplace settings, transformational leadership is found to be
more effective than transactional and laissez-faire leadership,
and predicts better employee performance, job satisfaction,
and higher levels of commitment (Bass et al., 2003; Berson
and Avolio, 2004; Liao et al., 2010; Gemeda and Lee, 2020).
Transformational leadership is also associated with the adoption
of technological innovations in organizations (Carreiro and
Oliveira, 2019). For example, Carreiro and Oliveira (2019)
studied mobile cloud computing adoption and revealed that
transformational leadership components, such as vision and
personal recognition, were positively related to the firm’s
intention to adopt the innovation.

Other studies have highlighted the role of responsive
leadership that focuses on employee experiences and
connectedness and widespread learning mechanisms (Dery
et al., 2017). Responsive leaders encourage experimentation with
new technologies and provide opportunities and resources for
continuous learning, as discussed below (Dery et al., 2017). For
example, studies have highlighted the importance of establishing
dedicated units for digital transformation that report directly
to senior leaders and/or the CEO and whose role is to drive

change throughout the whole organization (Chanias et al.,
2019). Similarly, other studies have found that leaders must
provide resources and make structural changes to support
digital transformation strategic efforts (Matt et al., 2015; Hess
et al., 2016). The change process includes reflexive practices by
individuals and structural changes such as increased investment
in digital technologies, resources, collaboration and new ways
of working and practice to support digital transformation
(Chanias et al., 2019).

Human Resources
Organizations must ensure that their employees have the
right skills and competencies as they undergo digital
transformation, where human capital resources are one of
the most important resources available (Noe et al., 2014). There
is increasing recognition of human resource development (HRD)
professionals’ role in allocating resources, supporting workplace
learning and development, and facilitating organizational
change in the context of new technologies (Benson et al., 2002;
Li and Herd, 2017; Chuang and Graham, 2018). Case study
research maintains that new competencies can be gained through
updating existing capabilities through training and new hires or
recruiting employees experienced with integration processes or
outsourcing hard-to-find skills and competencies (Hess et al.,
2016). While the latter two options may be less risky and require
less initial investment, a disadvantage is that companies fail to
develop competencies internally and may suffer from a lower
competitive edge in the future (Hess et al., 2016). Aside from case
studies and macro-studies of job automation, there is limited
empirical research on the influence of new technologies on
employment and related impacts on human resources. However,
Chuang and Graham (2018) found that HRD professionals
need to urgently increase their knowledge of the impact of
technological change on employment and job structures. Priority
areas for HRD professionals increased focus on developing
human skills and balancing the introduction of new machines
and technologies. Moreover, greater understanding of how
to transition workers to increasingly skill-polarized work
environments, including managing the threat of technological
unemployment, is needed (Chuang and Graham, 2018).

The advancement of digital technologies, such as electronic
HRM systems and increased HR analytics, is also changing
HRD professionals’ role in the context of digitalization (Grant
and Newell, 2013; Marler and Fisher, 2013; Marler and
Boudreau, 2017). While there is growing attention to the
role of e-HRM in allowing HR professionals to enhance
their strategic role within organizations (e.g., Grant and
Newell, 2013), research on e-HRM is still in an early stage,
with limited empirical evidence on whether e-HRM predicts
strategic outcomes (Marler and Fisher, 2013). While there is
evidence that HRM predicts e-HRM outcomes, this relationship
is contextual, with research designs not yet sufficient to
establish causal direction (Marler and Fisher, 2013). The
literature on HR analytics, defined as HR practices enabled
by information technology analytics, benchmarking, and data-
driven decision making, is also limited (Marler and Boudreau,
2017). While there is a positive relationship with HR analytics and
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organizational effectiveness, there is limited scientific evidence
to aid decision-making in the adoption of HR analytics.
Nonetheless, three moderators may affect the relationship
between the adoption of HR analytics and organizational
outcomes, including HR professional analytics skills, managerial
buy-in, and the integration of HR information technology.
For example, current challenges include both the quality and
accessibility of e-HRM software systems and HR capabilities in
analyzing and interpreting data (Marler and Boudreau, 2017).

ORGANIZATIONAL CULTURE/CLIMATE

There is growing recognition of the role of organizational culture
in digital transformation (Hartl and Hess, 2017; Osmundsen
et al., 2018); yet, few studies have examined this empirically. Case
study research has, however, found that traditional command
and control structures often reinforce work-group silos and make
it much harder for employees to respond rapidly to customer
demands and needs (Dery et al., 2017). Instead, alongside
top-down transformation efforts, including clear task and role
descriptions of senior leaders, bottom-up strategies such as
employee engagement are important in digital transformation
and innovation (Dery et al., 2017; Chanias et al., 2019). Key
initiatives include engaging internal actors in “episodes of digital
strategy making” (Chanias et al., 2019, p. 30). Specifically,
leaders and managers can initiate cultural change through
various communication measures, such as all staff emails,
workshops, “fireside chats,” and promotional materials (Chanias
et al., 2019, p. 25). The engagement of internal stakeholders
and representatives across different organizational departments
through communications, such as videos, manuals, posters,
ideas, and workshops for employees on new digital technologies,
helped facilitate the change process (Chanias et al., 2019).
Developing concept pitches and prototypes through internal and
external channels (e.g., employees pitching for ideas) positively
impacted the organization and showed a higher possibility
for digital innovation than previously anticipated by leaders
(Chanias et al., 2019). Mueller and Renken (2017) found
that communication and collaboration technology enabled a
digitally enabled workplace and supported process innovation.
In particular, alignment with IT-processes, including internal
communication and marketing and employees’ involvement,
helped them reinvent and reimagine their work (Mueller and
Renken, 2017). As discussed above, collaborative technologies,
including social media platforms, can promote innovation
and develop open and entrepreneurial cultures (Dery et al.,
2017; Chanias et al., 2019). However, key challenges include
resistance by senior leaders and managers and conflicts between
departments on digital transformation plans and processes. The
slow pace of change and leadership and employee turnover were
also cited as key challenges (Chanias et al., 2019).

While case study research has revealed important insights
into digital transformation processes, more rigorous integration
of existing theoretical and empirical frameworks are needed.
Organizational culture is defined as a pattern of shared
assumptions, beliefs, values, and norms learned by a group

and taught to new members (Schein, 2004). The study of
organizational culture has a long trajectory within anthropology,
sociology, and social psychology (Hartnell et al., 2011). While
organizational culture has been traditionally studied using
qualitative methods such as ethnography, survey-based methods
have become more dominant in recent decades (Schneider et al.,
2013; Denison et al., 2014).

Recent reviews have focused on the link between
organizational culture and employee and organizational
processes and outcomes (Hartnell et al., 2011; Denison et al.,
2014). The Competing Values Framework (CVF) is one of
the most highly utilized organizational culture measures and
theorizes that four different culture types exist across two
opposing value systems: flexibility versus control and internal
versus external orientation (Quinn and Rohrbaugh, 1983).
These relate to organizational effectiveness indicators due to
their underlying assumptions, beliefs, values, and artifacts.
For instance, a “clan” based culture, which prioritizes human
resources and affiliation, can be linked to employee effectiveness
criteria such as employee satisfaction and commitment.
Meanwhile, an “adhocracy” culture, which relies on risk-taking,
creativity, and adaptability, can be linked to innovation outcomes
(Hartnell et al., 2011).

Generally, meta-reviews have found that CVF’s culture types
are significantly associated with organizational effectiveness
(Hartnell et al., 2011). While all culture types had moderate to
strong associations with operational effectiveness, job satisfaction
was notably higher in organizations with clan cultures (i.e., family
like, collaborative organizations) than adhocracy and market
cultures. However, market culture was more strongly associated
with subjective innovation, quality of products and services,
and financial effectiveness (Hartnell et al., 2011). Another
meta-review of the CVF found that organizational culture is
an important factor in driving innovation (Büschgens et al.,
2013). Managers of innovative organizations were more likely to
implement a developmental culture, emphasizing an external and
flexibility orientation that is largely consistent with an innovative
organization’s goals. On the other hand, hierarchical cultures that
emphasized control and internal orientation were less likely to
be found in innovative organizations (Büschgens et al., 2013).
Nonetheless, regardless of orientation, it is important to align
innovation strategy with organizational cultural values to ensure
its effectiveness (Büschgens et al., 2013), where other studies have
confirmed the fit between organizational culture and innovation
strategy (Chen et al., 2018).

In a study of digitalization experts, Hartl and Hess (2017)
reported that experts highlighted flexible (i.e., clan/adhocracy)
over control (i.e., hierarchical/market) organizational cultures
as critical to digital transformation success. In digital
transformation, cultures that promoted values such as openness
toward change, agility, a tolerance toward failure, and a
willingness to learn were more valued. Innovation, risk affinity,
and entrepreneurship alongside cooperation, community, and
customer-centricity were also cited as important organizational
values. Another study conducted with company stakeholders
found that organizations can develop digital cultures, break down
resistance to digitalization and cultivate transparent-oriented
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cultures by adopting strategies such as reverse mentoring to
improve digital competencies and skills (Brunetti et al., 2020).

Organizational climate is a related yet distinct concept to
organizational culture and is defined as employee perceptions
of policies, practices, and employee experiences, along with
behaviors that employees observe as being rewarded and
supported (Ostroff et al., 2003; Schneider et al., 2013).
Organizational climate can be both a global concept (Jung
et al., 2003) or linked to more narrow strategic goals
(Zohar and Hofmann, 2012). Nonetheless, organizational culture
and climate overlap, with commonly used climate measures
developed from existing culture constructs such as the CVF
(Patterson et al., 2005). Establishing the level at which
perception data is collected and analyzed (e.g., individual
versus group versus organizational) plays a vital role in
organizational climate research (Zohar and Hofmann, 2012;
Schneider et al., 2013). In general, studies have shown positive
climate-performance relationships. A recent meta-analysis by
Beus et al. (2020) integrating the CVF found positive climate–
performance associations for different climate types, with job
attitudes as a common mediator. Transformational leadership,
innovative work behavior, and LMX-exchange have been
linked to higher innovation climate (Aarons and Sommerfeld,
2012), while innovative work behavior played a mediating
role in the relationship between organizational climate for
innovation and organizational performance in other studies
(Shanker et al., 2017).

Additionally, transformational leadership and climate
in organizations foster adaptive performance in workers
(Charbonnier-Voirin et al., 2010). In a multilevel analysis,
Charbonnier-Voirin et al. (2010) found a positive relationship
between transformational leadership and adaptive performance
at the individual level, while team-level transformational climate
exerted positive cross-level effects on adaptive performance.
Finally, team-level climate for innovation moderated the
relationship of individual perceptions of transformational
leadership with adaptive performance. Shipton et al. (2005) found
that effective HRM systems predicted product and production
technology innovation and that innovation was more enhanced
when there was a supportive learning climate but inhibited
when there is a link between appraisal and remuneration.
Overall, these findings highlight the importance of culture and
climate to other individual, group, and organizational factors
examined in this review.

SUMMARY OF FINDINGS AND
DISCUSSION; A MULTI-LEVEL
FRAMEWORK FOR DIGITAL
TRANSFORMATION

Our review sought to identify important factors for workplace
digital transformation and present them in a multi-level
framework. The framework (see Figure 1) integrates identified
factors with potential moderators at the individual, group,
and organizational levels. Specifically, we married studies on

digitalization and digital transformation with existing models of
organizational behavior and management (e.g., Ployhart, 2015;
Robbins and Judge, 2019). By so doing, this work bridges existing
gaps in the digital transformation research literature that has
primarily focused at the technology and business level (e.g.,
Verhoef et al., 2019; Vial, 2019) with less integration of employee,
work-group and organizational factors.

At the individual level, we theorized that five factors
related to effective digital transformation among employees:
technology acceptance and adoption; perception and attitudes
toward technology and digital transformation; skills and
training; workplace resilience and adaptability, and work-
related wellbeing. At the group-level, we identified three factors
necessary for digital transformation: team communication
and collaboration; workplace relationships and team
identification, and team adaptability and resilience. Finally,
at the organizational-level, we proposed three factors for digital
transformation: leadership; human resources, and organizational
climate/culture. Our review of the literature suggests that
these factors are important to be considered when planning
for and embarking on digital transformation. Nevertheless,
there is evidence that specific digital transformation outcomes
may be moderated by a host of personal, contextual and
cultural moderators, which should be taken into account
when implementing digital transformation. While in this
review and in the framework summarizing our findings
we have added an expanded list of these moderators for
reference, in reality they might not be present or relevant
simultaneously. More research is needed to understand the role
of moderating factors in digital transformation. Following this
synthesis, we discuss the implications of our findings for further
research and practice.

As the introduction of digital technologies is often the
cornerstone of digital transformation in the workplace, it is
critical that acceptance and attitudes of employers toward new
technologies fosters its adoption and consequently facilitates
digital transformation plans. Our review identified that if
employees perceive that a particular technology or system
will be useful to their work and will help them to perform
well, and is easy for them to learn and use, they are more
likely to accept it. Additionally, we found that technology
adoption differs by contextual factors, such as age, gender
task-technology fit, and prior work experience. Technological
adoption and acceptance is also associated with resilience and
opportunities for training. Peer and top management support
influence technology adoption at the group and organizational
levels. In general, studies showed that employees are generally
motivated to support new technologies and see benefits such
as enhanced productivity and work quality, however, attitudes
and perceptions are moderated by occupation, job role, gender,
age and technology type. For example, when technology was
perceived as leading to job loss or reductions, attitudes were
negative and related to increased turnover, cynicism, depression,
lower organizational commitment and career satisfaction.
Nevertheless, perceived organizational support and competitive
psychological climate helped to moderate negative perceptions
and outcomes. Employee expectations of autonomy, competence,
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FIGURE 1 | A multi-level theoretical framework for understanding workplace digital transformation.

and engagement were also linked to increased support for
digital transformation.

Skills upgrading or retraining are also important precursors
of digital transformation as studies have shown that employees
need a mix of cognitive, technical digital skills in increasingly
digital work environments. However, it can be a practical
challenge to motivate employees to do so. We found that
factors such as learning motivation, attitudes, personality,
and skill-levels at the individual level are likely to moderate
learning outcomes and the transfer of training to practice. In
addition, co-workers’ attitudes, supervisor and peer support,
being able to volunteer for training instead of being mandated
to, and the extent to which employees are involved in the
design of training programs are also important factors to
consider in the transfer of skills and training at the group
and organizational levels. Developing skills and providing
adequate training is an urgent imperative as organizations
undergo digital transformation. Prior research on the role of
individual factors, such as cognitive ability and motivation,
alongside peer, supervisor and team support for training,
can help companies to develop and refine training programs,

ensure that adequate resources are provided for training,
and create personalized training opportunities that cater to
different employee needs.

Digital transformations in workplaces can be a period of
change and uncertainty for individuals and organizations
alike. Thus, it is highly likely that individual resilience
and adaptability in the workplace will be key traits for
seamless digital transformation, however, these have not
been well studied at present. Existing theory and research
have shown that workplace resilience is related to job
satisfaction and performance, organizational citizenship
behavior and commitment, work engagement, openness,
and commitment to organizational change and behavioral
adaptation. Adaptability, a related concept, suggests that
adaptable workers will be more successful during digital
transformation as they are more proactive and take responsibility
for adjusting to changing situations. As with resilience,
personality traits such as openness to experience, emotional
stability, conscientiousness, and ambition are positively related
to individuals’ adaptive performance and are relevant as digital
transformation takes place.
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Due to evidence that digital technology contributes to
increasing stress and fragmentation and blurring of work-
life boundaries, employers will need to employ strategies
to mitigate these detrimental impacts on employee well-
being and engagement. A key area of focus could include
programs and training to foster workplace resilience
and adaptability and cultivate a mindset shift in being
adaptable in the context of ongoing job and digital
disruption. Technostress may be increasingly salient in
digitalization and digital transformation, leading to increasing
fragmentation and blurring of work-life boundaries, which
can lower productivity, well-being, and organizational
commitment. New technologies can also exacerbate other
occupational stressors such as work overload and lack
of control, especially among managers but could also
yield positive outcomes at work, including increased
effectiveness and innovation.

The nature of work might also evolve as digital technology
is introduced and work processes evolve. However, working in
teams and collaborating across teams is likely to remain essential
to organizational functioning and the quality of collaborative
work practices. These are in turn linked to higher levels of
innovative performance in work teams and organizations. As
new digital communication tools are introduced in workplaces,
it is necessary to ensure that they facilitate information flow,
ideas, and task integration to enhance collaboration rather
than adding unnecessary complexity to the process. The rapid
increase in the ability for teams to work virtually across
technology platforms certainly facilitate both task-oriented and
relational communication among team members and lead to
positive outcomes, such as more efficient knowledge sharing and
information flow, more precise task coordination, and increased
transparency, while flexible and cross-functional teams can
also facilitate collaboration and support digital transformation
goals. Other structural mechanisms, such as digital hubs and
internal digital experts further support innovation and digital
solutions among teams. Conversely, a lack of collaboration and
communication can impede digital transformation efforts and
lead to resistance.

Despite the increased adoption of technology in workplaces,
the quality and style of workplace relationships will continue to
be important to support workplace transformation. Specifically,
high-quality supervisor-subordinate relationships and team-
members’ exchange positively promote innovative work
behaviors, while misalignment between new technologies and
established team identities can lead to resistance. Indeed, the
growth of multi-functional management and communication
technologies provides new opportunities for employee and team
engagement and interactions. This also fosters adaptable and
resilient teams and build stronger team identification, which
bodes well for thriving amidst challenges and adversity during
digital transformations.

Organizational leaders continue to be essential in leading
change, including motivating employees to embrace digital
transformation. The adoption and implementation of new
technologies is likely to disrupt established structures and
routines, which will in turn cause uncertainty and resistance.

Therefore, transformational leadership styles may be more
effective in digital transformation than transactional and laissez-
faire leadership, due to more positive outcomes in employee
performance, job satisfaction, and organizational commitment.
Leaders who are responsive to employee experiences and
encourage experimentation may also be more effective in leading
digital transformation.

Alongside the role of leaders, digital transformation is creating
expanded roles for human resource professionals. Priority areas
include increasing knowledge of recruiting, retaining, reskilling,
and transitioning workers in increasingly skill-polarized work
environments and developing positive organizational culture,
including in relation to learning. HR professionals can also
focus on enhanced used of e-HRM systems and HR analytics
to strengthen their strategic roles. Finally, organizational culture
and climate are likely to shape digital transformation processes
and outcomes in the workplace. Specifically, there is evidence
that traditional command and control structures reinforce
work-group silos and make it much harder for employees
to respond rapidly to customer demands. Instead, bottom-
up engagement in digital strategy and change supports digital
transformation and innovation. More research is needed,
however, to understand the role of organizational climate and
culture in shaping digital transformation. On the whole, these
findings and the framework presented here are relevant for
organizations and managers as they digitalize and embark on
digital transformation.

Directions for Future Research
This study has some limitations but also presents several
opportunities for further research. Our review is broad in
scope and integrates qualitative and non-qualitative studies using
varying research designs rather than being a systematic review.
We opted for this targeted approach as the field of digital
transformation is multi-disciplinary and still in its nascent stages,
thus limiting the potential and usefulness of systematic reviews
and meta-analyses. While we have integrated an expansive set
of literature into a framework that links individual, group, and
organizational factors to digital transformation processes and
outcomes, further research is needed to test these hypotheses
and relationships. The studies included in the reviews were
also largely cross-sectional studies that used self-report measures
that provide useful insights at one particular time point but
have limited value in understanding change processes, which
longitudinal or qualitative studies are better suited for.

Nevertheless, a key contribution of this review is the
integration of several under-studied individual, group,
and organizational factors into a holistic, multi-level digital
transformation framework. For example, technology adoption
has been studied extensively and in a wide range of workplace
settings. As the uptake of new technologies increases due to
rapid digitalization, we propose that other research further
integrates the rich body of literature on technology adoption
with digital transformation processes and outcomes. This
proposed framework provides researchers and practitioners with
a useful overview of the body of knowledge that exists today
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and a reference for identifying either areas for future research or
issues to focus on when embarking on digital transformation.

This review has highlighted the importance of context at the
individual, group, and organizational levels. At the individual
level, factors such as gender, age, personality, education, job
type/job tasks, and experience/skill levels are all likely to
play a role in digital transformation outcomes, such as job
satisfaction, productivity, and task performance, alongside work-
related wellbeing, and stress, organizational commitment and
turnover. Social norms and peer and management support
may influence group outcomes such as team effectiveness,
empowerment and participation, resilience, and adaptability. At
the organizational level, leadership, organizational culture and
climate are likely to influence digital transformation outcomes,
yet may be moderated by factors such as human resource
management, support for training, and organizational setting.
Future research should test these relationships, including more
study of noted contextual factors to draw out relevant industry
and policy findings. Many of the factors included in our review
occur at multiple organizational levels, with some overlap of
concepts across different levels. Therefore, more attention is
needed to clarify the relationships between different factors at
multiple organizational levels.

Lastly, existing reviews and digital transformation studies have
mostly focused on strategic or business level processes, with
scant attention to employee-related factors at the individual,
group, and organizational levels. For instance, existing digital
transformation research has focused mainly on executives
and organizational leaders’ perspectives rather than those of
employees. Therefore, a priority for future research includes
further study of employee attitudes and perceptions of digital
transformation, given that employee perceptions are likely to
differ from those of managers.

CONCLUSION

The rapid advancement of new digital technologies in the
workplace is inevitable and will lead to transformation across
the economy while increasing concerns about the future of
work among organizations and their workers. Organizations
need to embrace digital technologies and transform in order

to remain competitive and survive. Employees are a crucial part
of the digital transformation process’s success and understanding
their perceptions and attitudes toward technological change is
important, alongside other strategies to enhance their digital
capabilities. This review distilled the important factors in
digital transformation at three different levels (individual,
group and organization) to highlight the crucial role that
employees, organizational leaders, managers, and human
resource departments play in this transformation process.
Organizations and their leaders also need to be mindful of the
unintended adverse effects of technological change and digital
transformation on employees and mitigate impacts on work-
related health and well-being through promoting resilience and
adaptability among individuals and teams with requisite support.
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