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Abstract

We respond to commentaries on our 2020 article

‘Automation, algorithms, and beyond: Why work

design matters more than ever in a digital world’ and
report on research on the topic since that publication.

A top-down work design perspective on digital tech-

nologies appears even more important than ever yet

still neglected, as suggested by recent studies. The

opportunities and challenges of new technologies

have been addressed somewhat more successfully

through bottom-up work design in the form of job

crafting. The specific topic of virtual working has also

attracted significant research attention. Nevertheless,

we continue to advocate more scholarly and practical

attention to the following: how to proactively redesign

work when introducing new technologies; how work

design issues can be built into the design and pro-

curement of work technologies; the need to identify

and understand both the organizationally oriented

strategies and macro-level change needed for success-

ful sociotechnical application; and how to upskill

employees, managers, unions and other stakeholders,

in work design and related topics. There is also more

scope for consideration of the role of individual differ-

ences. Finally, we call for interdisciplinary research
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that involves, for example, the designers of technol-

ogy, and we advocate the importance of intervention

studies.
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work design

INTRODUCTION

How the world of work has changed since our 2020 article ‘Automation, algorithms, and
beyond: Why work design matters more than ever in a digital world’. Triggered by the
pandemic, and enabled by digital technologies, large proportions of the workforce have
been involved in a massive ‘natural’ work design experiment, working from home much
more than ever before. More generally, the digital transformation of work has ramped up
at this time, increased remote building inspections, telemedicine, virtual ordering and deliv-
ery from restaurants, to name just some examples. The World Economic Forum (2021)
suggested that half of global businesses accelerated the automation of tasks as a
result of the pandemic. So, whilst in our earlier article we concluded that work
design was ‘more important than ever’, we now suggest it has become even more
important that we ask questions about how to create and sustain high quality work in the
digital era.

In our previous article, we discussed how technology has always had implications for how
we work and therefore that a work design lens is a useful way to understand the human and
work implications of digital change. But we also identified how contemporary technologies
raise new questions, such as the implications of AI's self-learning aspect for employee auton-
omy and accountability. We advocated for the renewed importance of a sociotechnical perspec-
tive, including a willingness and ability to influence the technical aspects of work rather than
just the social aspects, a call also made by others (e.g., Bednar & Welch, 2020; de Sitter
et al., 1997; Dhondt et al., 2021; Grote & Guest, 2017; Guest et al., 2022; Warhurst &
Knox, 2022). We further argued that applied psychologists have a critical role to play in creating
healthy and productive future work through adopting a sociotechnical approach but that they
will need to be more interdisciplinary (working with technologists, for example), proactive, and
focused on the work itself.

We are grateful to have had two eminent scholars respond to our original article
(Demerouti, 2020; Wiklund, 2020). We welcome the chance to provide some reflections to these
responses. Although the commentaries raise some concerns, such as the balance of different life
domains, both provide an overall optimistic outlook on how work will be impacted by technol-
ogy, be it by increasing job resources and reducing job demands, by offering new opportunities
for job crafting or by creating job opportunities for neurodiverse or disabled individuals. In
what follows, we consider the most recent research to discuss whether indeed there is reason
for optimism that technological choices have been and will be made in accordance with
requirements for good work design.
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IMPACT OF DIGITAL TECHNOLOGIES ON JOB DEMANDS
AND JOB RESOURCES

Demerouti (2020) advocated the need to ‘turn technology into a resource by redesigning the
whole system (p. 5)’ and the need to ‘design jobs with affordable demands’ (p. 4). A handful of
articles have appeared in the meantime that have considered how digital technologies affect
work design. For example, Peeters and Plomp (2022) showed how, in a Dutch ministry, robotic
process operation resulted in lower job autonomy and task variety, reducing employee engage-
ment. Strich et al. (2021) presented a qualitative study of the introduction of an AI-based loan
system, which radically altered loan consultants' roles in multiple ways. Although the new sys-
tem made it possible for lower-level service employees to organize loans for customers,
upskilling their role, the opposite was the case for the previously higher skilled loan consul-
tants. Their job autonomy was substantially reduced because they had no influence as to
whether or not to award a loan—the AI-system made the decision, and consultants could not
override it. The system thus reduced consultants' use of specialist knowledge and skill and
threatened their role identity. Options for work design that would have allowed loan consul-
tants to maintain their expertise, such as by including in their role new tasks like cross-selling
or educating and supervising lower-level employees, had not been considered.

An overall critical picture also emerged from the review on how algorithmic management
impacts workers conducted by Parent-Rocheleau and Parker (2022). On average, when algo-
rithms perform management functions such as performance monitoring, goal setting, perfor-
mance management, scheduling, compensation and even job termination, work tends to be
intensified and job autonomy is reduced. For example, when algorithms directly perform sched-
uling (or indirectly shape scheduling through ‘nudging’ worker behaviour), the company pur-
pose is often to match demand (e.g., a high levels of customers) with supply (e.g., availability of
staff to serve customers). Worker voice gets reduced because communication with the algorithm
is not possible, and demands can be intensified (e.g., having to work with late notice and work-
ing longer hours). The authors argued that creating technologies with greater transparency,
human influence and fairness will help to offset negative work design effects. For example, if
workers are clear what the consequences are of saying ‘no’ to automated nudges (transpar-
ency), they may be more confident to decline schedules without fear of repercussions in the
form of negative performance assessments.

These findings indicate that there clearly are options afforded by new technologies for better
matching of job demands and resources. However, often, these options do not get realized as
work design is not adequately addressed in the development, implementation and use of these
technologies.

DIGITALIZATION AND BOTTOM-UP WORK DESIGN
THROUGH JOB CRAFTING

Demerouti (2020) also recommended the potential of job crafting as an employee-initiated form
of work design that will help workers adapt to technological change. We concur with the value
of crafting in aiding employee technological agility (see also Wang et al., 2021) and next sum-
marize several ways in which crafting and digitalization have been considered in recent times.

First, studies examine crafting as a strategy to cope with the effects of technology on work
design. Although not specifically referring to the concept of crafting, the study by Strich et al.
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(2021) noted above discussed how the loan consultants engaged in various responses to try to
maintain their role identity, such as by using the greater amount of data available on the system
to proactively expand their consulting services for customers and—frowned upon by
management—by engaging in data manipulation to outsmart the system to help customers
obtain loans. These responses, which are a form of crafting in response to role change, helped
the loan consultants to preserve some aspects of their role identity. Nevertheless, it was an on-
going challenge as the self-learning features of the AI system meant that such efforts needed to
be constantly updated. For example, as they ‘learned’ the underlying rules to help explain
machine decisions to customers, these rules would then change. The system also detected and
then reacted to their data manipulation efforts. This study shows how the ‘losers’ of the change
(the loan consultants) did the best they could through adaptation and crafting, but top-down
proactive attention to their work design was missing and could have reduced the need for this
coping-oriented crafting.

Second, some research focuses on crafting in anticipation of technology. Zhang et al. (2019)
showed that, for highly adaptive individuals, perceived threat of automation/AI (and not per-
ceived opportunities) fostered both short-term job crafting and long-term career planning.

Third, scholars have investigated crafting in the context of digital forms of work. For instance,
Mousa and Chaouali (2022) showed that the more gig workers engage in either individual or
collaborative job crafting behaviour, the greater their experience of meaningfulness and, in
turn, commitment towards the platforms they register with.

Fourth, researchers have recognized that the digital environment provides new avenues for
crafting. A qualitative study (Rogiers et al., 2021) showed how US federal government workers
used voluntary temporary assignments enabled by a digital market (Open Opportunities) along-
side their full-time jobs to try new skills, develop new networks and experience different role
identities. The visibility of this crafting also created pressure from supervisors, who sometimes
resented or did not support their employees' engagement in these ‘additional’ jobs over which
the managers had little control.

Finally, a handful of studies have focused on using digital technologies for crafting. In one
study, Tarafdar and Saunders (2022) theorized and demonstrated how blue-collar remote and
mobile workers (e.g., installation engineers and delivery drivers) use ICT-enabled job crafting to
increase their job resources and better manage their demands, improving their well-being.

Overall, it appears that the opportunities and challenges of new technologies have been
addressed more successfully through bottom-up work design in the form of job crafting com-
pared to company-driven top-down work design.

WORK DESIGN AND VIRTUAL WORK

In his commentary, Wiklund (2020) observed that remote work was for many the only way to
get work done during the pandemic, bringing with it well-known challenges of balancing differ-
ent life domains. Much research has been conducted over the course of the pandemic to help
workers manage these challenges. For instance, Wang et al. (2021) studied Chinese workers'
experiences when working exclusively at home and found that workers' with greater social sup-
port reported better performance and lower emotional exhaustion because they procrastinated
less, had less home-work interference and were less lonely. However, having a job with high
work load and monitoring created work-home interference, which led to greater emotional
exhaustion. Interestingly, job autonomy when working from home meant lower loneliness,
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which led to better well-being. In another study, Knight et al. (in press) showed that being over-
loaded, monitored closely or underloaded when working from home all contributed to a greater
likelihood of rising psychological distress during the pandemic. Other studies carried out during
COVID showed how technostress and worker anxiety increased (Nesher Shoshan &
Wehrt, 2021; Savolainen et al., 2021) and how workers used job crafting to cope with increased
stress (Ingusci et al., 2021).

Along with Wang et al. (2020), we suggest that rather than focusing on whether or not
remote working is positive or negative for work design (and associated outcomes), a more fruit-
ful question is how to create positive work designs when people are working remotely. Also, in
hybrid work settings (when people work at home some days and in the office other days), it
could be useful to consider work design separately for the days people work at home versus the
days people work in the office. That is, there may be value in disaggregating jobs to look at the
work design of the component elements (remote and in the office). We adopted this approach in
an initial study in which we asked people questions about their work design when at home and
then, separately, their work when in the office. A preliminary analysis (Knight et al., 2022)
found that a lack of colleague support in the office was the strongest driver of individuals' over-
all sense of loneliness, suggesting there is something unique about the face-to-face support one
receives in one's work relative to support from peers when at home. This study warrants repli-
cation, however, since it relied on retrospective accounts of people's work design in the different
scenarios (working from home and working in the office). We recommend a diary study
approach that assesses actual work design experiences for hybrid workers over a couple of
weeks when they work some days at home and some days in the office.

In sum, just as with digital technologies more generally, the remote working enabled by dig-
ital technologies can have positive or negative effects on work design: There is no deterministic
effect. A multitude of factors likely affect the impact of remote working on work design, such as
the type of tasks workers engage in; one's manager (e.g., his her style and how much the man-
ager engages in close monitoring); organizational policies, personal home and family circum-
stances; and one's personality, coping styles or preferences. These factors will also influence
how individuals' react to particular work designs in the context of remote working. For example,
individuals who prefer regular face-to-face interaction (e.g., perhaps because they live alone or
tend towards extraversion) might be more strongly affected by any impact of virtual/hybrid
work on their degree of social contact at work. A further topic requiring more understanding is
how the design of hybrid work for groups affects team processes and outcomes. For example,
does restricting individual autonomy to ensure that all members of a team are required to come
into the office on particular days have benefits for team cohesion that outweigh the downsides
for individual control?

DIGITIZATION AS AN OPPORTUNITY FOR SPECIFIC
GROUPS OF WORKERS

In our original paper, we gave relatively little attention to the role of the ‘person’ in the work
design process, such as the impact of individual differences. Wiklund (2020) makes the impor-
tant point that digitization can provide particular opportunities to currently marginalized
workers, such as neurodiverse of disabled individuals. He argues that, because AI replaces ratio-
nal knowledge, creating advantages for uniquely human knowledge such as intuition, judge-
ment and empathy, there could be new work opportunities for neurodiverse people. Moreover,
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people with physical disabilities can benefit from increased possibilities for working from home
(Schur et al., 2020). This means that proactive efforts to design healthy and productive work
will need to be contextualized according to the needs of particular workers. The research of
Fred Zilstra and team is one innovative example of redesigning work systems to increase work
inclusivity (e.g., Mulders et al., 2022).

These examples indicate that more emphasis on individual differences in responses to the
challenges and opportunities of new technologies is warranted. Relevant factors can be personal
preferences (e.g., work-home segmentation vs. integration; Vaziri et al., 2020) or particular com-
petencies (e.g., ability to detach from work; Knight et al., in press). Age clearly is a significant
factor as well as (e.g., Andrei & Parker, 2022) more technology-related attitudes and skills, such
as technological self-efficacy (Yener et al., 2020).

PROACTIVELY INTERVENING TO REDESIGN WORK AND A
WIDER SOCIOTECHNICAL AGENDA

For realizing the optimistic outlook expressed in the two commentaries, it will not be enough to
simply understand the role of work design in the digital age; we must also consider how to
shape and change work design. That is, we need to give attention to how to successfully and pro-
actively redesign work when introducing new technologies. We argued in Parker and Grote (2020)
that work design should be proactively considered during technology implementation, consis-
tent with the recommendations of sociotechnical systems theorists. Such a top-down or
organization-led approach has the advantage of embedding quality work into the design of the
system, which can be more powerful and sustainable than relying on individuals to craft their
work in response to digital change. However, management resistance, sometimes even union
resistance, and other such challenges have often inhibited successful work redesign. There is a
need for better understanding as to how to bring about this sort of sociotechnical change within
organizations. We need more studies to uncover what sorts of organization change approaches
work, for whom and under what circumstances. As an example, Asatiani et al. (2021) proposed
ways to implement AI systems when these systems are non-explainable and inscrutable; a pro-
cess the authors referred to as ‘sociotechnical envelopment’.

Beyond the importance of proactively considering work design during technology implemen-
tation, in our 2020 article, we advocated three further directions. First, we argued there is need to
consider work design issues in the design and procurement of technologies used in work. Some arti-
cles have emerged that seek to spell out how technology should be modified and designed to sup-
port better quality work experiences (Parent-Rocheleau & Parker, 2022; Xu et al., 2022). For
example, in a detailed analysis of three cases of digital technologies being implemented in
healthcare settings, Papoutsi et al. (2021) concluded there is a need to co-design technology with
patients and health-care staff, rather than just with technologies: “good co-design needs to
involve users… it requires sensitivity to emergence and unpredictability in complex systems.”

Second, we proposed that organizationally oriented intervention strategies need to be
supported by macro-level change. This is a key theme raised by other scholars, who discuss how
sociotechnical applications ‘at scale’ will require changes to education systems, the widescale
provision of support for businesses and appropriate policy and regulation. As Guest et al. (2022)
pointed out, sociotechnical innovations of the past have not spread, in part because these inno-
vations have often been driven by an action research model that often works well locally, but
does not address the challenge of diffusion. These authors point to the positive role of
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legislation in bringing about more enduring work design changes in Sweden and Norway (see
also Warhurst & Knox, 2022).

With respect to this wider agenda, Demerouti (2022) emphasized the importance of ensur-
ing there are conditions in place to protect both employees and employment. Warhurst and
Knox (2022) likewise remind us that ‘work’ is distinct from ‘employment’ and that attention
must also be given to the latter. The growth of non-standard employment relationships
(e.g., temporary contracts and 0-h contracts) has meant much greater precarity and insecurity
for many workers, which potentially inhibits the achievement of well-designed work, and/or
undermines it. In the context of gig work, for example, platform workers are often not consid-
ered as ‘employees’ by their companies. Thus, although gig workers may (sometimes) have
greater autonomy over their work hours and location, as self-employed individuals, they often
operate within the context of lower wages, job insecurity, fewer rights and social protections,
and income volatility. Warhurst and Knox urged more attention to these employment issues,
beyond the quality of work per se. Across the world, there are moves to turn gig workers into
‘employees’ and/or to increase their employment rights (e.g., Cherry, 2021).

Third, in our article, we advocated the need to upskill employees, managers, unions, as well as
other stakeholders, in work design and related topics. Some argue that the time is right for a greater
focus on improving work design, with considerable government interest in achieving quality
work in many countries at present (Guest et al., 2022; Warhurst & Knox, 2022). For instance, the
Europeans' call for Industry 5.0 focuses squarely on a human-central approach in which ‘technol-
ogy serves people’ (Breque et al., 2021, p. 15). But realizing this goal will require engineers, health
and safety experts, human resource professionals and other stakeholders whose actions affect
work design to be upskilled on sociotechnical perspectives (Parker et al., 2019).

Finally, in our article, we advocated for more research from applied psychologists on these
topics. We have seen the emergence of some such research (cited in this article), but we con-
tinue to believe there is a need for much more. Especially important are intervention studies
that go beyond tracking the impact of digitalization on work design to evaluate efforts to give
‘proactive attention to work design’ (Parker & Grote, 2020, p. X). In our original article, we also
called for interdisciplinary research, especially that involving technical disciplines; a perspective
echoed by others (e.g., Bailey & Barley, 2020). Such research could also take up Wiklund's
(2020) intriguing argument that we should consider not just the moral implications of the
design of AI for humans (which work design as a topic broadly addresses) but that we need to
design AI in moral ways because ‘AI will have emotional capacity’.
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