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Abstract | Self-determination theory has shaped our understanding of what optimizes worker
motivation by providing insights into how work context influences basic psychological needs
for competence, autonomy and relatedness. As technological innovations change the nature

of work, self-determination theory can provide insight into how the resulting uncertainty

and interdependence might influence worker motivation, performance and well-being. In this
Review, we summarize what self-determination theory has brought to the domain of work and
how it is helping researchers and practitioners to shape the future of work. We consider how the
experiences of job candidates are influenced by the new technologies used to assess and select
them, and how self-determination theory can help to improve candidate attitudes and performance
during selection assessments. We also discuss how technology transforms the design of work and

its impact on worker motivation. We then describe three cases where technology is affecting work

design and examine how this might influence needs satisfaction and motivation: remote work,
virtual teamwork and algorithmic management. An understanding of how future work is likely
to influence the satisfaction of the psychological needs of workers and how future work can be
designed to satisfy such needs is of the utmost importance to worker performance and well-being.

The nature of work is changing as technology enables
new forms of automation and communication across
many industries. Although the image of human-like
robots replacing human jobs is vivid, it does not reflect
the typical ways people will engage with automation
and how technology will change job requirements in
the future. A more relevant picture is one in which
people interact over dispersed networks using contin-
uously improving communication platforms mediated
by artificial intelligence (AI). Examples include the
acceleration of remote working arrangements caused
by the COVID-19 pandemic and the increased use
of remote control operations across many industries
including mining, manufacturing, transport, education
and health.

Historically, automation has replaced more routine
physically demanding, dangerous or repetitive work in
industries such as manufacturing, with little impact on
professional and managerial occupations'. However,
since the mid-2010s, automation has replaced many
repetitive error-prone administrative tasks such as
processing legal documents, directing service que-
ries and employee selection screening>’. Thus, work
requirements for employees are increasingly encom-
passing tasks that cannot be readily automated, such
as interpersonal negotiations and service innovations*:

in other words, work that cannot be easily achieved
through algorithms.

The role of motivation is often overlooked when
designing and implementing technology in the work-
place, even though technological changes can have a
major impact on people’s motivation. Self-determination
theory offers a useful multidimensional conceptualiza-
tion of motivation that can help predict these impacts.
According to self-determination theory, three psycho-
logical needs must be fulfilled to adequately motivate
workers and ensure that they perform optimally and
experience well-being. Specifically, people need to feel
that they are effective and masters of their environment
(need for competence), that they are agents of their own
behaviour as opposed to a ‘pawn’ of external pressures
(need for autonomy), and that they experience mean-
ingful connections with other people (need for related-
ness)*’. Meta-analytic evidence shows that satisfying
these three needs is associated with better performance,
reduced burnout, more organizational commitment and
reduced turnover intentions®.

Self-determination theory also distinguishes between
different types of motivation that workers might experi-
ence: intrinsic motivation (doing something for its own
sake, out of interest and enjoyment), extrinsic moti-
vation (doing something for an instrumental reason)
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Fig. 1| Self-determination theory. According to self-determination theory, satisfaction of three psychological needs
(competence, autonomy and relatedness) influences work motivation, which influences outcomes. More intrinsic and
internalized motivations are associated with more positive outcomes than extrinsic and less internalized motivations.
These needs and motivations might be influenced by the increased uncertainty and interdependence that characterize

the future of work.

and amotivation (lacking any reason to engage in an
activity). Extrinsic motivation is subdivided according to
the degree to which external influences are internalized
(absorbed and transformed into internal tools to regulate
activity engagement)>’. According to meta-analytic evi-
dence, more self-determined (that is, intrinsic or more
internalized) motivation is more positively associated
with key attitudinal and performance outcomes, such as
job satisfaction, organizational commitment, job perfor-
mance and proactivity than more controlled motivation
(that is, extrinsic or less internalized)'’. Consequently,
researchers advocate the development and promotion of
self-determined motivation across various life domains,
including work"'. Satisfaction of the three psychological
needs described above is significantly related to more
self-determined motivation®.

Given the impact of the needs proposed in self-
determination theory on work motivation and conse-
quently work outcomes (FIG. 1), it is important to find ways
to satisfy these needs and avoid undermining them in
the workplace. Organizational research has consequently
focused on managerial and leadership behaviours that
support or thwart these needs and promote different types
of work motivation'>** (FIG. 2). There is also substantial
research on the effects of work design (the nature and
organization of people’s work tasks within a job or role,
such as who makes what decisions, the extent to which
people’s tasks are varied, or whether people work alone or
in a team structure) and compensation systems on need
satisfaction and work motivation**, and how individuals
can seek to meet their needs and enhance their motivation
through proactive efforts to craft their jobs™".

Importantly, the work tasks that people are more
likely to do in future work will require high-level cog-
nitive and emotional skills that are more likely to be
developed, used, and sustained when underpinned
by self-determined motivation*’-*’. Therefore, if indi-
viduals are to be effective in future work, it is impor-
tant to understand how future work might meet — or
fail to meet — the psychological needs proposed by
self-determination theory.

In this Review, we outline how work is changing and
explain the consequences of these changes for satisfy-
ing workers’ psychological needs. We then focus on two
areas where technology is already changing the worker
experience: when workers apply for jobs and go through
selection processes; and when the design of their work —
what work they do, as well as how, when and where they
do it — is transformed by technology. In particular, we
focus on three domains where technology is already
changing work design: remote work, virtual teams and
algorithmic management. We conclude by discussing
the importance of satisfying the psychological needs of
workers when designing and implementing technologies
in the workplace.

Future work requirements

The future workplace might evolve into one where
psychological needs are better fulfilled, or one where
they are neglected. In addition, there is growing con-
cern that future work will meet the needs of people with
adequate access to technology and the skills to use it,
but will further diminish fulfillment for neglected and
disadvantaged groups’' (BOX 1). To understand how
future work might align with human needs, it is nec-
essary to map key work features to core constructs of
self-determination theory. Future work might be char-
acterized by environmental uncertainty interdepen-
dence, complexity, volatility and ambiguity™”. Here we
focus on uncertainty and interdependence because these
features capture core concerns about the future and
its implication for connections among people in the
changing context of work®. Higher levels of uncertainty
require more adaptive behaviours, whereas higher levels
of interdependence require more social, team-oriented
and network-oriented behaviours™.

We first consider the increasing role of uncertainty in
the workplace. Rapid changes in technology and global
supply chains mean that the environment is more unpre-
dictable and that there is increasing uncertainty about
what activities are needed to be successful. Reducing
uncertainty is central to most theories of human
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adaptation® and is a strong motivational basis for goals
and behaviour*. If uncertainty becomes a defining and
pervasive feature of organizational life, organizational
leaders should think beyond reducing uncertainty and
instead leverage and even create it”. In other words, in
a highly dynamic context, it might be more functional
and adaptive for employees and organizational leaders
to consider more explorative approaches to coping with
uncertainty, such as experimentation and improvization.
All of these considerations imply that future effective
work will require adaptive behaviours such as modifying
the way work is done, and proactive behaviours such as
innovating and creating new ways of working™.

Under higher levels of uncertainty, specific actions
are difficult to define in advance. In contrast to action
sequences that can be codified (for example, with algo-
rithms) and repeated in predictable environments, the
best action sequence is likely to involve flexibility and
experimentation when the workplace is more uncer-
tain. In this context, individuals must be motivated to
explore new ideas, adjust their behaviour and engage

Psychological needs
\

REVIEWS

with ongoing change. In stable and predictable environ-
ments, less self-determined forms of motivation might
be sufficient to maintain the enactment of repetitive
tasks and automation is more feasible as a replacement
or support. However, under conditions of uncertainty,
individuals will benefit from showing cognitive flexi-
bility, creativity and proactivity, all behaviours that are
more likely to emerge when people have self-determined
motivati0n40,4l,44,46—49,57.

Adaptive (coping with and responding to change)
and proactive (initiating change) performance can be
promoted by satisfying the needs for competence, auton-
omy and relatedness, and self-determined motivation***.
For example, when individuals experience internalized
motivation, they have a ‘reason to’ engage in the some-
times psychologically risky behaviour of proactivity*.
Both adaptivity and proactivity depend on individu-
als having sufficient autonomy to work differently, try
new ideas and negotiate multiple pathways to success.
Hence, successful organizational functioning depends
on people who can act autonomously to regulate their
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Fig. 2 | Predictors of need satisfaction and work motivation. Summary of research findings**° and available
meta-analyses®'’. In cases where the evidence is mixed, a negative sign indicates a negative correlation, a positive sign
indicates a positive correlation, and a zero indicates no statistically significant correlation.
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Box 1 | Inequalities caused by future work

Future work is likely to exacerbate inequalities. First, the digital divide (unequal access to,
and ability to use, information communication technologies)* is likely to be exacerbated
by technological advances that might become more costly and require more specialized
skills. Moreover, the COVID-19 pandemic exacerbated work inequalities by providing
better opportunities to those with digital access and skills?****. The digital divide now
also includes ‘algorithm awareness’ (knowing what algorithms do) which influences
whether and how people are influenced by technology. Indeed, the degree to which
algorithms influence attitudes and behaviours is negatively associated with the degree
to which people are aware of algorithms and understand how they work?**%.

Second, future work is likely to require new technical and communication skills, as
well as adaptive and proactive skills. Thus, people with such skills are more likely to find
work than those who do not or who have fewer opportunities (for example, education
access) to develop them. Even gig work requires that workers have access to relevant
platforms and adequate skills for using them. These future work issues are therefore
likely to increase gaps between skilled and non-skilled segments of the population,
and consequently to increase societal pay disparities and poverty.

For example, workforce inequalities between mature and younger workers are likely
to increase owing to real or perceived differences in technology-related skills, with
increased disparities in the type of jobs these workers engage in*'****. Older workers
might miss out on opportunities to upskill or might choose to leave the workforce early
rather than face reskilling. This could decrease workforce diversity and strengthen
negative stereotypes about mature workers (such as that they are not flexible,
adaptable or motivated to keep up with changing times)***. Furthermore, inequalities
in terms of pay have already been observed between men and women?*’. Increased
robotization increases the gender pay gap’'®, and this gap is likely to be exacerbated
as remote working becomes more common (as was shown during the pandemic)”"’.

For example, one study found that salaries did not increase as much for women working
flexibly compared to men’*%; another study found that home workers tended to be
employees with young children and these workers were 50% less likely to be promoted
than those based in the office'*.

To promote equality in future work and ensure that psychological needs are met,
managers will need to adopt ‘meta-strategies’ to promote inclusivity (ensuring that all
employees feel included in the workplace and are treated fairly, regardless of whether
they are working remotely or not), individualization of work (ensuring that work is
tailored to individual needs and desires) and employee integration (promoting
interaction between employees of all ages, nationalities and backgrounds)’**.

behaviour in response to a more unpredictable and
changing environment®"**°.

The second feature of the evolving workplace is an
increasing level of interdependence among people,
systems and technology. People will connect with each
other in more numerous and complex ways as com-
munication technologies become more reliable, deeply
networked and faster. For example, medical teams from
disparate locations might collaborate more easily in real
time to support remote surgical procedures. They will
also connect with automated entities such as cobots
(robots that interact with humans) and decision-making
aids supported by constantly updating algorithms. For
example, algorithms might provide medical teams with
predictive information about patient progress based on
streaming data such as heart rate. As algorithms evolve
in complexity and predictive accuracy, they will modify
the work context and humans will need to adapt to work
with the new information created®.

This interconnected and evolving future workplace
requires individuals who can interact effectively across
complex networks. The nature of different communica-
tion technologies can both increase and decrease feel-
ings of relatedness depending on the extent to which
they promote meaningful interactions. Typically, work
technologies are developed to facilitate productivity and

efficiency. However, given that human performance is
also influenced by feelings of relatedness, it is important
to ensure that communication technologies and the way
networks of people are managed by these technologies
can fulfill this need.

The rapid growth of networks enabled by communi-
cation technologies (for example, Microsoft Teams, Slack
and Webex) has produced positive and negative effects
on performance and well-being. For example, these tech-
nologies can be a buffer against loneliness for remote
workers or homeworkers®' and enable stronger connec-
tions among distributed workers®’. However, network-
ing platforms lead some individuals to experience more
isolation rather than more connectedness®. Workplace
networks might also engender these contrasting effects
by, for example, building a stronger understanding
between individuals in a work group who do not usually
get to interact or by limiting contact to more superficial
communication that prevents individuals from building
stronger relationships.

Both uncertainty and interdependence will challenge
people’s feelings of competence. Uncertainty can lead to
reduced access to predictable resources and less cer-
tainty about the success of work effort; the proliferation
of networks and media can lead to feeling overwhelmed
and to difficulties in managing communication and
relationships. Moreover, technologies and automation
can lead to the loss of human competencies as people
stop using these skills*~*". For example, automating tasks
that require humans to have basic financial skills dimin-
ishes opportunities for humans to develop expertise in
financial skills.

Uncertainty and interdependence are likely to per-
sist and increase in the future. This has implications for
whether and how psychological needs will be satisfied or
frustrated. In addition, because uncertainty and interde-
pendence require people to behave in more adaptive and
proactive ways, it is important to create future work that
satisfies psychological needs.

The future of employee selection

Changing economies are increasing demand for highly
skilled labour, meaning that employers are forced
to compete heavily for talent®. Meanwhile, techno-
logical developments, largely delivered online, have
radically increased the reach, scalability and vari-
ety of selection methods available to employers®.
Technology-based assessments also afford candidates
the autonomy to interact with prospective employers at
times and locations of their choosing’"”". Furthermore,
video-based, virtual, gamified and AI-based assessment
technologies®*”"* have improved the fidelity and immer-
sion of the selection process. The fidelity of a selection
assessment represents the extent to which it can repro-
duce the physical and psychological aspects of the work
situation that the assessment is intended to simulate”.
Virtual environments and video-based assessments can
better reproduce working environments than traditional
‘paper and pencil” assessments, and Al is being used to
simulate social interactions in work or similar contexts™.
Immersion represents how engrossing or absorbing an
assessment experience is. Immersion is enhanced by
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richer media and gamified assessment elements’’¢.
These benefits have driven the widespread adoption
of technology in recruitment practices”, but they have
also attracted criticism. For example, the use of Al to
analyse candidate data (such as CVs, social media pro-
files, text-based responses to interview questions, and
videos)’® raises concerns about the relevance of data
being collected for selecting employees, transparency
in how the data are used, and biases in selection based
on these data”.

Candidates with a poor understanding of what
data are being collected and how they are being used
might experience a technology-based selection pro-
cess as autonomy-thwarting. For example, the per-
ceived job-relatedness of an assessment is associated
with whether or not candidates view the assessment
positively*®. However, with today’s technology, assess-
ments that appear typical or basic (such as a test or
short recorded interview response) might also involve
the collection of additional ‘trace’ data such as mouse
movements and clicks (in the case of tests), or ancil-
lary information such as ‘micro-expressions’ or can-
didates’ video backdrops®'. We expect that it would be
difficult for candidates to evaluate the job-relatedness
of this information, unless provided with a rationale.
Candidates may also feel increasing pressure to sub-
mit to employers’ requests to share personal informa-
tion, such as social media profiles, which may further
frustrate autonomy to the extent that candidates are
reluctant to share this information®.

Furthermore, if candidates do not understand how
technology-driven assessments work and are not able
to receive feedback from assessment systems, their need
for competence may be thwarted®. For example, initial
research shows that people perceive fewer opportunities
to demonstrate their strengths and capabilities in inter-
views they know will be evaluated by A, compared to
those evaluated by humans®.

Finally, because candidates are increasingly interact-
ing with systems, rather than people, their opportuni-
ties to build relatedness with employers might be stifled.
A notable exemplar is the use of asynchronous video
interviews”*”!, a type of video-based assessment where
candidates log into an online system, are presented
with a series of questions, and are asked to video-record
their responses. Unlike a traditional or videoconference
interview, candidates completing an asynchronous video
interview do not interact directly with anyone from the
employer organization, and they consequently often
describe the experience as impersonal®. Absent any
interventions, the use of asynchronous video inter-
views removes the opportunity for candidates to meet
the employer and get a feel for what it might be like to
work for the employer, or to ask questions of their own™.

Because technologies have changed rapidly, research
on candidates’ reactions to these new selection methods
has not kept up®. Nonetheless, to the extent that test-
related and technology-related anxiety influences moti-
vation and performance when completing an online
assessment or a video interview, the performance of
applicants might be adversely affected®. Furthermore,
candidate experience can influence decisions to accept

a job offer and how positively the candidate will talk
about the organization to other potential candidates
and even clients, thereby influencing brand reputation®.
Thus, technology developments offer clear opportunities
to improve the satisfaction of candidates’ needs and to
assess them in richer environments that more closely
resemble work settings. However, there are risks that
technology that is needs-thwarting or is implemented
in a needs-thwarting manner, will add to the uncer-
tainty already inherent in competitive job applications.
In the context of a globally competitive skills market,
employers risk losing high-quality candidates.

The future of work design

Discussion in the popular press about the impact of AI
and other forms of digitalization focuses on eradicat-
ing large numbers of jobs and mass unemployment.
However, the reality is that tasks within jobs are being
influenced by digitalization rather than whole jobs
being replaced”. Most occupations in most industries
have at least some tasks that could be replaced by Al
yet currently there is no occupation in which all tasks
could be replaced®. The consequence of this observa-
tion is that people will need to increasingly interact with
machines as part of their jobs. This raises work design
questions, such as how people and machines should
share tasks, and the consequences of different choices
in this respect.

Work design theory is intimately connected to
self-determination theory, with early scholars arguing
that work arrangements should create jobs in which
employees can satisfy their core psychological needs®.
Core aspects of work design, including decision-making
power, the opportunity to use skills and do a variety of
tasks, the ability to ascertain the impact of one’s work,
performance feedback™, social contact, time pressure,
emotional demands and role conflict’’ are important
predictors of job satisfaction, job performance’ and
work motivation”. Some evidence suggests that these
motivating characteristics (considered ‘job resources’
according to the jobs demands-resources model)”* are
especially important for fostering motivation or reduc-
ing strain when job demands (aspects of a job that
require sustained physical, emotional or mental effort)
are high”>*. For example, autonomy and social support
can reduce the effect of workload on negative outcomes
such as exhaustion™.

Technology can potentially influence work design
and therefore employee motivation in positive ways'.
Increasing workers’ task variety and opportunities for
more complex problem-solving should occur when-
ever technology takes over tasks (such as assembly line
or mining work). Leaving the less routine and more
interesting tasks for people to do” increases the oppor-
tunity for workers to fulfill their need for competence.
For example, within manufacturing, complex produc-
tion systems in which cyber-machines are connected
in a factory-wide information network require strategic
human decision-makers operating in complex, varied
and high-level autonomy jobs®. Technology (such as
social media) can also enhance social contact and sup-

port in some jobs and under some circumstances®>*’
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Technology design

(but see REF.%), increasing opportunities for meeting
relatedness needs.

However, new technologies can also undermine the
design of motivating work, and thus reduce workers’
need satisfaction'. For example, in the aviation indus-
try, manual flying skills can become degraded due to a
lack of opportunity to practice when aircraft are highly
automated”, decreasing the opportunity for pilots to
meet their need for competence. As another example,
technology has enabled the introduction of ‘microw-
ork’ in which jobs are broken down into small tasks
that are then carried out via information communica-
tion technologies'”’. Such jobs often lack variety, skill
use and meaning'”’, again reducing the opportunity for
the work to meet competence needs. In an analysis of
robots in surgery, technology designed purely for ‘effi-
ciency’ reduced the opportunities for trainee surgeons to
engage in challenging tasks and resulted in impaired skill
development'”, and therefore probably reduced compe-
tence need satisfaction. Thus, poor work design might
negatively influence work motivation through poor need
satisfaction, especially the need for competence, owing
to the lack of opportunity to maintain one’s skills or gain
new ones’.

As the above examples show, the impact of new tech-
nologies on work design, and hence on need satisfaction,
is powerful — but also mixed. That is, digital technol-
ogies can increase or decrease motivational work char-
acteristics and can thereby influence need satisfaction
(FIG. ). The research shows that there is no determin-
istic relationship between technology and work design;
instead, the effect of new technology on work design,
and hence on motivation, depends on various moderat-
ing factors'. These moderating factors include individual
aspects, such as the level of skill an individual has or
the individual’s personality. Highly skilled individuals
or those with proactive personalities might actively
shape the technology and/or craft their work design to
better meet their needs and increase their motivation'.
For example, tech-savvy Uber drivers subject to algorith-
mic management sometimes resist or game the system,
such as by cancelling rides to avoid negative ratings from
passengers'”.

More generally, individuals proactively seek a better
fit with their job through behaviours such as idiosyn-
cratic deals (non-standard work arrangements nego-
tiated between an employee and an employer) and job
crafting (changing one’s work design to align one’s
job with personal needs, goals and skills)*** (BOX 2).

Skills and proactive traits

and organizational
implementation factors l

Technological changes
in the workplace

—> Work design —>

Proactive behaviour
and job crafting

Need
satisfaction

Self-determined
motivation

Consequently, although there is relatively little research
on proactivity in work redesign through technology, it
is important to recognize that individuals will not neces-
sarily be passive in the face of negative technologies. Just
as time pressure can stimulate proactivity'”’, we should
expect that technology that creates poor work design will
motivate job crafting and other proactive behaviours
from workers seeking to meet their psychological needs
better'. This perspective fits with a broader approach to
technology that emphasizes human agency'®.

Importantly, mitigating and managing the impact
of technology on work is not the sole responsibility of
individuals. Organizational implementation factors
(for example, whether technology is selected, designed
and implemented in a participatory way or how much
training is given to support the introduction of technol-
ogy) and technological design factors (for example, how
much worker control is built into automated systems) are
also fundamental in shaping the effect of technology on
work design. Understanding these moderating factors
is important because they provide potential ‘levers’ for
creating more motivating work while still capitalizing on
the advantages of technologies. For example, in one case
study'”, several new digital technologies such as cobots
and digital paper flow (systems that integrate and auto-
mate different organizational functions, such as sales
and purchasing with accounting, inventory control and
dispatch) were implemented following a strong techno-
centric approach (that is, highly focused on engineer-
ing solutions) with little worker participation, and with
limited attention to creating motivating work design.
A more human-centred approach could have prevented
the considerable negative outcomes that followed
(including friction, reduced morale, loss of motivation,
errors and impaired performance)'””. Ultimately, how
technology is designed and implemented should be
proactively adapted to better meet human competencies,
needs and values.

Applications

In what follows, we describe three specific cases where
technology is already influencing work design (virtual
and remote work, virtual teamwork, and algorithmic
management), and consider the potential consequences
for worker need satisfaction and motivation.

Virtual and remote work. Technologies have signifi-
cantly altered when and where people can work, with
the Covid-19 pandemic vastly accelerating the extent
of working from home (BOX 3). Remote work has per-
sisted beyond the early stages of the Covid-19 pan-
demic with hybrid working — where people work from
home some days a week and at the workplace on other
days — becoming commonplace'”®. The development
of information communication technologies (such as
Microsoft Teams) has enabled workers to easily con-
nect with colleagues, clients and patients remotely'®,
for example, via online patient ‘telehealth’ consulta-
tions, webinars and discussion forums. Technology has
even enabled the remote control of other technologies,

Fig. 3 | Effects of technology on work design and work motivation. The causal
relationships among the possible (but not exhaustive) variables implicated in the
influence of technology on work design and work motivation discussed in this Review.

such as manufacturing machinery, vehicles and remote
systems that monitor hospital ward patient vital signs
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Box 2 | The future of careers

Employment stability started to decline during the 1980s with the rise of public owner-
ship and international trade, the increased use of performance-based incentives and
contracts, and the introduction of new technologies. Employment stability is expected
to continue to decline with the growth of gig work and continued technological
developments*®??°. Indeed, people will more frequently be asked to change career
paths as work is transformed by technology, to use and ‘sell’ their transferrable skills

in creative ways, and to reskill. The rise of more precarious work and new employment
relationships (for example, in gig work) adds to these career challenges*”. The current
generation of workers is likely to experience career shocks (disruptive events that
trigger a sensemaking process regarding one’s career) caused by rapid technological
changes, and indeed many workers have already experienced career shocks from the
pandemic’”’. Moreover, rapid technological change and increasing uncertainty pushes
organizations to hire for skill sets rather than fitting people into set jobs, requiring people
to be aware of their skills and to know how to market them.

In short, the careers of the current and future workforce will be non-linear and will
require people to be more adaptive and proactive in crafting their career. For this
reason, the concept of a protean career, whereby people have an adaptive and self-
directed career, is likely to be increasingly important’”’. A protean career is a career
that is guided by a search for self-fulfillment and is characterized by frequent learning
cycles that push an individual into constant transformation; a successful protean
career therefore requires a combination of adaptivity skills and identity awareness?*****.
Adaptivity allows people to forge their career by using, or even creating, emerging
opportunities. Having a solid sense of self helps individuals to make choices according
to personal strengths and values. However, a protean career orientation might fit only
a small segment of the labour market. Change-averse individuals might regard protean
careers as career-destructive and the identity changes associated with a protean career
might be regarded as stressful. In addition, overly frequent transitions might limit deep
learning opportunities and achievements, and disrupt important support networks?'.

Nonetheless, career-related adaptive and proactive behaviours can be encouraged by
satisfying psychological needs. In fact, protean careers tend to flourish in environments
that provide autonomy and allow for proactivity, with support for competence and
learning?***?°. Moreover, people have greater self-awareness when they feel autonomous.
Indeed, self-awareness is a component of authenticity and mindfulness, both of which are
linked to the satisfaction of the need for autonomy””**%. Thus, supporting psychological
needs during training, development and career transitions is likely to assist people in
crafting successful careers.

through AI'. However, even when people are working
on work premises (that is, not working remotely), an
increasing amount of work in many jobs is done virtually
(for example, online training or communicating with a
colleague next door via email).

Working virtually is inherently tied to changes in
uncertainty and interdependence. Virtual work engen-
ders uncertainty because workplace and interpersonal
cues are less available or reliable in providing virtual
employees with role clarity and ensuring smooth inter-
actions. Indeed, ‘screen’ interactions are more stressful
and effortful than face-to-face interactions. It is more
difficult to decipher and synchronize non-verbal behav-
iour on a screen than face-to-face, particularly given
the lack of body language cues due to camera frame
limitations, increasing the cognitive load for meeting
attendees'”''">. Non-verbal synchrony can be affected
by the video streaming speed, which also increases cog-
nitive load'*”~"", Virtual interactions involve ‘hyper gaze’
from seeing grids of staring faces, which the brain inter-
prets as a threat'”~'", Seeing oneself on screen increases
self-consciousness during social interactions, which
can cause anxiety, especially in women and those from
minoritized groups'”-'"?. Finally, reduced mobility
from having to stay in the camera frame has been shown
to reduce individual performance relative to face-to-face

meetings'”~''”. Research on virtual interactions is still
in its infancy. In one study, workers were randomly
assigned to have their camera either on or off during
their daily virtual meetings for a week. Those with the
camera on during meetings experienced more daily
fatigue and less daily work engagement than those with
the camera off'".

Lower-quality virtual communication between man-
agers and colleagues can leave individuals unclear about
their goals and priorities, and how they should achieve
them''. This calls for more self-regulation'"” because
employees must structure their daily work activities and
remind themselves of their work priorities and goals,
without relying on the physical presence of colleagues
or managers. If virtual workers must coordinate some
of their work tasks with colleagues, it can be difficult to
synchronize and coordinate actions, working schedules
and breaks, motivate each other, and assist each other
with timely information exchange'"”. This can make it
harder for employees to acquire and share information™.

Virtual work also affects work design and changes
how psychological needs can be satisfied and frustrated
(TABLE 1), which has implications for both managers
and employees. Physical workplace cues that usually
guide work behaviours and routines in the office do not
exist in virtual work, consequently demanding more
autonomous regulation of work behaviours''®'"”. Some
remote workers experience an increased sense of con-
trol and autonomy over their work environment''#-'°
under these circumstances, resulting in lower family-
work conflict, depression and turnover'?"'?2. However,
managers and organizations might rob workers of this
autonomy by closely monitoring them, for example by
checking their computer or phone usage'*. This type
of close monitoring reflects a lack of manager trust in
individuals’ abilities or intentions to work effectively
remotely. This lack of trust leads to decreased feel-
ings of autonomy'*, increased employee home-work
conflict'” and distress'*>'*. Surveillance has been shown
to decrease self-determined motivation'”’. It is therefore
important to train managers in managing remote work-
ers in an autonomy-supportive way to avoid these nega-
tive consequences'*. The negative effects of monitoring
can also be reduced if monitoring is used constructively
to help employees develop through feedback'*-'*, and
when employees participate in the design and control of
the monitoring systems'**'*.

Information communication technology might sat-
isfy competence needs by increasing access to global
information and communication and the ability to ana-
lyse data'*. For example, online courses, training and
webinars can improve workers’ knowledge, skills
and abilities, and can therefore help workers to carry
out their work tasks more proficiently, which increases
self-efficacy and a sense of competence. Furthermore,
the internet allows people to connect rapidly and asyn-
chronously with experts around the world, who may
be able to provide information needed to solve a work
problem that local colleagues cannot help with'*. This
type of remote work is increasingly occurring whether or
not individuals themselves are based remotely, and can
potentially enhance performance.
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Box 3 | The ‘great resignation’

‘The great resignation’ refers to the massive wave of employee departures during

the COVID-19 pandemic in several parts of the world, including North America,
Europe and China?**”*’, that can be attributed in part to career shocks caused by the
pandemic’”’. In the healthcare profession, the shock consisted of an exponential
increase in workload and the resulting exhaustion, coupled with the disorganization
caused by lack of resources and compounded by health fears”*’. In other industries, the
pandemic caused work disruptions by forcing or allowing people to work from home,
furloughing employees for varying periods of time, or lay-offs caused by an abrupt loss
of business (such as in the tourism and hospitality industries).

Scholars have speculated that these shocks have resulted in a staggering number of
people not wanting to go back to work or quitting their current jobs**’. For example, the
hospitality and tourism industries failed to attract employees back following lay-offs”**.
Career shocks can trigger a sensemaking process that can lead one to question how
time is spent at work and the benefits one draws from it. For example, the transition
to working from home made employees question how and why they work?**. Frequent
health and financial concerns, juggling school closures and complications in caring for
dependents have compounded exhaustion and disorganization issues. Some have even
renamed ‘the great resignation’ as ‘the great discontent’ to highlight that many people
reported wanting to quit because of dissatisfaction with their work conditions?®*.

It might be helpful to understand ‘the great resignation’ through the lens of basic
psychological need satisfaction. Being stretched to the limit might influence the need for
competence and relatedness when workers feel they have suboptimal ways to connect
with colleagues and insufficient time to balance work with other life activities that
connect them to family and friends'****. The sensemaking process that accompanies
career shocks might highlight a lack of meaningful work that decreases the satisfaction
of the need for autonomy. This lack of need satisfaction might lead people to take
advantage of the disruption to ‘cut their losses’ by reorienting their life priorities and
career goals, leading to resignation from their current jobs"*,

Alternatively, the experiences gained from working differently during the COVID-19
pandemic might have made many workers aware of how work could be (for example, one
does not have to commute), emboldening them to demand better work design and work
conditions for themselves. Not surprisingly, barely a year after ‘the great resignation’
many are now talking about ‘the great reshuffle’, suggesting that many people who
quit their jobs used this time to rethink their careers and find more satisfying work”*.
Generally, this has meant getting better pay and seeking work that aligns better with
individual values and that provides a better work-life balance: in other words, work that
better meets psychological needs for competence, autonomy and relatedness.

At the same time, technology might thwart compe-
tence needs, and increase fatigue and stress. For example,
constant electronic messages (such as email or keeping
track of online messaging platforms such as Slack or
Microsoft Teams) are likely to increase in volume when
working remotely, but can be distracting and prevent
individuals from completing core tasks while they
respond to incoming messages'**. The frustration of
the need for competence can increase if individuals are
constantly switching tasks to deal with overwhelming
correspondence and failing to finish tasks in a timely
manner. In addition, information communication tech-
nology enables access to what some individuals might
perceive as an overwhelming amount of information
(for example, through the internet, email and messages)
which can lead to a lot of time spent sifting and process-
ing information. This can be interpreted as a job demand
that might make individuals feel incompetent if it is not
clear what information is most important. Individuals
might also require training in the use of information
communication technology, and even then, technology
can malfunction, preventing workers from completing
tasks, and causing frustration and distress**'?’.

Finally, remote workers can suffer from professional
isolation because there are fewer opportunities to meet

or be introduced to connections that enable career
development and progression'*, which could influence
their feelings of competence in the long run. Although
some research suggests that those who work flexibly are
viewed as less committed to their career'”” and might
be overlooked for career progression'*, other research
has found no relationship between remote working and
career prospects'”.

Virtual work can also present challenges for meet-
ing workers’ need for relatedness'*'. Remote workers
can feel isolated from, and excluded by, colleagues
and fail to gain the social support they might receive if
co-located'*>'*, weakening their sense of belonging to
a team or organization'* and their job performance'*.
This effect will probably be accentuated in the future:
if the current trend for working from home contin-
ues, more people will be dissociated from office social
environments more often and indefinitely. Office social
environments could be degraded permanently if fewer
people frequent the office on a daily basis, such that
workers may not be in the office at the same time as
collaborators, and there might be fewer people to ask
for help or talk with informally. We do not yet know
the long-term implications of a degraded social environ-
ment, but some suggest that extended virtual working
could create a society where people have poor communi-
cation skills and in which social isolation and anxiety are
exacerbated'*. Self-determination theory suggests that it
will be critical to actively design hybrid and remote work
that meets relatedness needs to prevent these long-term
issues. When working remotely, simple actions could be
effective, such as actively providing opportunities for
connecting with others, for example, through ‘virtual
coffee breaks’'¥’. Individuals could also be ‘buddied’ up
into pairs who regularly check in with each other via
virtual platforms.

Hybrid work seems to offer the best of both worlds,
providing opportunities for connection and collabora-
tion while in the workplace, and affording autonomy in
terms of flexible working. Some research suggests that
two remote workdays a week provides the optimum
balance'*’. However, it is likely that this balance will be
affected by individual characteristics and desires, as well
as by differences in work roles and goals. For example,
Israeli employees with autism who had to work from
home during the COVID-19 pandemic experienced
significantly lower competence and autonomy satisfac-
tion than before the pandemic'®. Yet remote workers
high in emotional stability and job autonomy reported
higher autonomy and relatedness satisfaction compared
to those with low emotional stability'*. These findings
suggest that managers and individuals should con-
sider the interplay between individual characteristics,
work design and psychological need satisfaction when
considering virtual and remote work.

Virtual teamwork. Uncertainty and interconnectedness
make work more complex, increasing the need for team-
work across many industries'”’. Work teams are groups
of individuals that must both collaborate and work inter-
dependently to achieve shared objectives''. Technology
has created opportunities to develop work teams that
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operate virtually. Virtual teams are individuals working
interdependently towards a common goal but who are
geographically dispersed and who rely on electronic
technologies to perform their work'*>'**. Thus, virtual
teamwork is a special category of virtual work that also
involves collective psychological experiences (that are
shaped by and interact with virtual work)"**. This adds
another layer of complexity and therefore requires a
separate discussion.

Most research conceptualizes team virtuality as a con-
struct with two dimensions: geographical dispersion and
reliance on technology'**'*>. Notably, these dimensions
are not completely independent because team members
require technology to communicate and coordinate
tasks when working in different locations'**'*’. Virtuality
differs between and within teams. Team members might
be in different locations on some days and the same loca-
tion on other days, which changes the level of team vir-
tuality over time. Thus, teams are not strictly virtual or
non-virtual. Team virtuality influences how team mem-
bers coordinate tasks and share information'*, which
is critical for team effectiveness (usually assessed by a
team’s tangible outputs, such as their productivity, and
team member reactions, such as satisfaction with, or
commitment to, the team)'*®,

Although individual team members might react dif-
ferently to working in a virtual team, multi-level theory
suggests that team members collectively develop shared
experiences, called team emergent states”*'®". Team
emergent states include team cohesion (the bond among
group members)'®, team trust'®’, and team motivation
and engagement'*>'®*. These emergent states arise out
of individual psychological behaviours and states'** and
are influenced by factors that are internal (for example,
interactions between team members) and external (for
example, organizational team rewards, organizational
leadership and project deadlines) to the team, as well
as team structure (for example, team size and compo-
sition). Team emergent states, particularly team trust,
are critical for virtual team effectiveness because reli-
ance on technology often brings uncertainties and fewer
opportunities for social control'®.

Table 1 | Impact of virtual and remote work on need satisfaction

Team virtuality is likely to affect team functioning
via its impact on psychological need satisfaction, in a
fashion similar to remote work. However, the need for
coordination and information sharing to achieve team
goals is likely to be enhanced by how team members
support and satisfy each other’s psychological needs'*’,
which might be more difficult under virtual work con-
ditions. In addition to affecting individual performance,
need satisfaction within virtual teams can also influence
collective-level team processes, such as coordination and
trust, which ultimately affect team performance. For
example, working in a virtual team might make it more
difficult to feel meaningful connections because team
members in different locations often have less contact
than co-located team members. Virtual team members
predominantly interact via technology, which — as
described in the previous section — might influence
the quality of relationships they can develop with their
team members'*"'*”'** and consequently the satisfaction
of relatedness needs'®.

Furthermore, virtual team members must master
electronic communication technology (including vir-
tual meeting and breakout rooms, internet connectivity
issues, meeting across different time zones, and email
overload), which can lead to frustrations and ‘technos-
tress’'”’. Frustrations with electronic communication
might diminish the psychological need for compe-
tence because team members might feel ineffective in
mastering their environment.

In sum, virtual team members might experience
lower relatedness and competence need satisfaction.
However, these needs are critical determinants of work
motivation. Furthermore, virtual team members can
also develop shared collective experiences around their
need satisfaction. Thus, self-determination theory offers
explanatory mechanisms (that is, team members’ need
satisfaction, which influences work motivation) that are
at play in virtual teams and that organizations should
consider when implementing virtual teams.

Algorithmic management. Algorithmic management
refers to the use of software algorithms to partially or
completely execute workforce management functions
(for example, hiring and firing, coordinating work,
and monitoring performance)>'**'>'”2, This phenome-

non first appeared on gig economy platforms such as
Uber, Instacart and Upwork, where all management is
automated'”’. However, it is rapidly spreading to tradi-
tional work settings. Examples include monitoring the
productivity, activity and emotions of remote workers'”,
the algorithmic determination of truck drivers’ routes
and time targets'””, and automated schedule creation in
retail settings'”®. The constant updating of the algorithms
as more data is collected and the opacity of this process
makes algorithmic management unpredictable, which
produces more uncertainty for workers'”’.

Algorithmic management has repercussions for work
design. Specifically, whether algorithmic management
systems consider human motivational factors in their
design influences whether workers are given enough
autonomy, skills usage, task variety, social contact, role
clarity (including knowing the impact of one’s work)

Needs Positive effects on need
satisfaction

Negative effects on need
satisfaction

Autonomy Flexible schedules Close monitoring

Less commuting Home-work conflict

More time for other activities Increased demands

Competence  Worldwide access to information  Information overload

and communication .
Requirement to learn and

Remote learning opportunities maintain technological skills

Increased role clarity Technological hassles

Increased self-efficacy

Face-to-face or virtual
communication

Relatedness Social and professionalisolation

Lack of social support
Connecting with people across

fipaspaas Less meaningful colleague

relationships
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Algorithmic management features or consequences

¢ Working for data

¢ Power and information asymmetry
¢ Performance-based feedback and pay incentives

¢ Individualization of work

e Less contact with supervisor and organization
e Comparative feedback and metrics (competition)

¢ Frequent and precise feedback
¢ Feedback linked with financial rewards
* Simplification of tasks and work, low task variety

Psychological needs

OEN i

()

Fig. 4| The effects of algorithmic management on need satisfaction. Summary of the
features and consequences of algorithmic management on autonomy needs, relatedness
needs and competence needs.

and a manageable workload'”. So far, empirical evi-
dence show that algorithmic management features
predominantly reduce employees’ basic needs for auto-
nomy, competence and relatedness because of how they
influence work design (FIC. 4).

Algorithmic management tends to foster the ‘working-
for-data’ phenomenon (or datafication of work)'”>7%17,
leading workers to focus their efforts on aspects of work
that are being monitored and quantified at the expense
of other tasks that might be more personally valued
or meaningful. This tendency is reinforced by the fact
that algorithms are updated with new incoming data,
increasing the need for workers to pay close attention
to what ‘pays off” at any given moment. Monitoring and
quantifying worker behaviours might reduce autonomy
because it is experienced as controlling and narrows goal
focus to only quantifiable results'*'*; there is some evi-
dence that this is the case when algorithmic management
systems are used to this end'”>'"*'¥!, Rigid rules about
how to carry out work often determine performance rat-
ings (for example, imposing a route to deliver goods or
prescribing how equipment and materials must be used)
and even future task assignments and firing decisions,
with little to no opportunity for employee input'®-'%,
Thus, the combination of telling workers what to do to
reach performance targets and how to get it done signifi-
cantly limits their autonomy to make decisions based on
their knowledge and skills.

Some algorithmic management platforms do not
reveal all aspects of a given task (for example, not reveal-
ing the client destination before work is accepted) or
penalize workers who decline jobs'®, thereby severely
restricting their choices. This encourages workers to
either overwork to the point of exhaustion, find ways
to game the system'®, or misbehave'®. Moreover, the
technical complexity and opacity of algorithmic sys-
tems'¥"'% deprives workers of the ability to understand
and master the system that governs their work, which
limits their voice and enpowerment'’>'%>', Workers’
typical response to the lack of transparency is to organ-
ize themselves on social media to share any insights
they have on what the algorithm ‘wants’ as a way to gain
back some control over their work's>""!,

Finally, algorithmic management usually provides
comparative feedback (comparing one’s results to other
workers’) and is linked to incentive pay structures, both

of which reduce self-determined motivation as they
are experienced as more controlling’*'*>. For instance,
after algorithms estimated normal time standards for
each ‘act], algorithmic tracking and case allocation sys-
tems forced homecare nurses to reduce the ‘social’ time
spent with patients because they were assigned more
patients per day, thereby limiting nurses’ autonomy
to decide how to perform their work'®!. Because these
types of quantified metric are often directly linked to
performance scores, pay incentives and future alloca-
tion of tasks or schedules (that is, getting future work),
algorithmic management reduces workers’ freedom
in decision-making related to their work, which can
significantly reduce their self-determined motivation'*.

Algorithmic management also tends to individu-
alize work, which affects the need for relatedness. For
example, algorithmic management inevitably trans-
forms or reduces (sometimes even eliminates) contact
with a supervisor>'*>'”*, leading to the feeling that the
organization does not care about the worker and pro-
vides little social support'*'*>. App-workers, who obtain
work through gig-work platforms such as Uber, report-
edly crave more social interactions and networking
opportunities'’>'*>!** and often attempt to compensate
for a lack of relatedness by creating support groups
that connect virtually and physically’®>'*"'**. Increased
competitive climates due to comparative feedback or
displaying team members’ individual rankings'’>'*° can
also hamper relatedness. Indeed, when workers have
to compete against each other to rank highly (which
influences their chances of getting future work and the
financial incentives they receive), they are less likely to
develop trusting and supportive relationships.

Researchers have formulated contradictory predic-
tions about the potential implications of algorithmic
management on competence satisfaction. On the one
hand, using quantified metrics, algorithmic management
systems can provide more frequent, unambiguous and
performance-related feedback, often in the form of rat-
ings and rankings'”’, and simultaneously link this feed-
back to financial rewards. Informational feedback can
enhance intrinsic motivation because it provides infor-
mation about one’s competence. At the same time, linking
rewards to this feedback could decrease intrinsic motiva-
tion, because the contingency between work behaviour
and pay limits worker discretion and therefore reduces
their autonomy?. The evidence so far suggests that the
mostly comparative feedback provided by algorithmic
management is insufficiently informative because the
value of the feedback is short-lived — continuously
updating algorithms change what is required to perform
well'77181%_This short-lived feedback can undermine
feelings of mastery or competence. In addition, algo-
rithmic management is often associated with simplified
tasks, and with lower problem-solving opportunities and
job variety'”. However, gamification features on some
platforms might increase intrinsic motivation'’>'®.

The nascent research on the effects of algorithmic
management on workers’ motivation indicates mostly
negative effects on self-determined forms of motivation,
because the way it is designed decreases the satisfac-
tion of competence, autonomy and relatedness needs.
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Algorithmic management is being rapidly adopted
across an increasing number of industries. Thus,
technology developers and those who implement the
technology in organizations will need to pay closer atten-
tion to how it changes work design to avoid negative
effects on work motivation.

Summary and future directions
Self-determination theory can help predict the moti-
vational consequences of future work and these
motivational considerations should be taken into
account when designing and implementing technology.
More self-determined motivation will be needed to
deal with the uncertainty and interdependence that
will characterize future work. Thus, research examining
how need satisfaction and work motivation influence
people’s ability to adapt to uncertainty, or even lever-
age it, is needed. For example, future research could
examine how different managerial styles influence
adaptivity and proactivity in highly uncertain work
environments'”’. Need-satisfying leadership, such as
transformational leadership (charismatic or inspira-
tional)", can encourage job crafting and other pro-
active work behaviours'**'”’. Transactional leadership
(focused on monitoring, rewarding and sanctioning)
might promote self-determined motivation during
organizational crises”. In addition, research on the
quality of interconnectedness (the breadth and depth
of interactions and networks) could provide insight
on how to manage the increased interconnectedness
workers are experiencing.

Technology can greatly assist in recruiting and select-
ing workers; self-determination theory can inform
guidelines on how to design and use such technologies.
It is important that the technology is easy to use and per-
ceived as useful to the candidates for best representing
themselves”**"". This can be done by ensuring that can-
didates have complete instructions before an assessment
starts, even possibly getting a ‘practice run, to improve
their feelings of competence. It is also important for
candidates to feel some amount of control and less pres-
sure associated with online asynchronous assessments.
Giving candidates some choice over testing platforms
and the order of questions or settings, explaining how
the results will be used, or allowing candidates to ask
questions, could improve feelings of autonomy”. Finally,
itis crucial to enhance perceptions that the organization
cares about getting to know candidates and forging con-
nections with them despite using these tools. For exam-
ple, enhancing these tools with personalized videos of
organizational members and providing candidates with
feedback following selection decisions might increase
feelings of relatedness. These suggestions need to be
empirically tested””.

More research is also needed on how technology is
transforming work design, and consequently influenc-
ing worker need satisfaction and motivation. Research
in behavioural health has examined how digital applica-
tions that encourage healthy behaviours can be designed
to fulfill the needs for competence, autonomy and
relatedness®”. Whether and how technology designed
for other purposes (such as industrial robots, information

communication technology, or automated decision-
making systems) can be deliberately designed to meet
these core human needs remains an open question. To
date, little research has examined how work technologies
are created, and what can be done to influence the process
to create more human-centred designs. Collaborative
research across social science and technical disciplines
(such as engineering and computing) is needed.

In terms of implementation, although there is a long
history of studies investigating the impact of technol-
ogy on work design, current digital technologies are
increasingly autonomous. This situation presents new
challenges: a human-centred approach to automation
in which the worker has transparent influence over the
technical system has frequently been recommended as
the optimal way to achieve high performance and to
avoid automation failures’***. But it is not clear that this
work design strategy will be equally effective in terms
of safety, productivity and meeting human needs when
workers can no longer understand or control highly
autonomous technology.

Given the likely persistence of virtual and remote
work into the future, there is a critical need to under-
stand how psychological needs can be satisfied when
working remotely. Multi-wave studies that explore
the boundary conditions of need satisfaction would
advance knowledge around who is most likely to expe-
rience need satisfaction, when and why. Such knowledge
can be leveraged to inform the design of interventions,
such as supervisor training, to improve well-being and
performance outcomes for virtual and remote workers.
Similarly, no research to date has used self-determination
theory to better understand how team virtuality affects
how well team members support each other’s psycholog-
ical needs. Within non-virtual teams, need satisfaction is
influenced by the extent to which team members exhibit
need-supportive behaviours towards each other*”. For
example, giving autonomy and empowering virtual
teams is crucial for good team performance®®. Studies
that track team activities and interaction patterns,
including virtual communication records, over time
could be used to examine the effects of need support
and thwarting between virtual team members*”*%,

Finally, although most studies have shown negative
effects of algorithmic management on workers’ motiva-
tion and work design characteristics, researchers should
not view the effects of algorithmic management as pre-
determined and unchangeable. Sociotechnical aspects of
the system™** (such as transparency, privacy, accuracy,
invasiveness and human control) and organizational
policies surrounding their use could mitigate the moti-
vational effects of algorithmic management. In sum, it is
not algorithms that shape workers’ motivation, but how
organizations design and use them’. Given that applica-
tions that use algorithmic management are developed
mostly by computer and data scientists, sometimes
with input from marketing specialists'®, organiza-
tions would benefit from employing psychologists and
human resources specialists to enhance the motivational
potential of these applications.
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