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Abstract

Algorithmic management of workers is a relatively
new phenomenon which impacts workers in diverse
manners. The growing literature on this disruptive and
technology-mediated form of management suggest that,
through different mechanisms, it can result in both
beneficial and harmful consequences. Aiming to
examine  these two  faces  empirically  and
simultaneously, time-lagged data was collected from
366 gig workers. The results show that, on the one hand,
high perceived exposure to AM is associated to greater
perceived procedural justice. On the other hand,
workers reporting high AM exposure also perceive
lower job autonomy. This has the simultaneous effect of
indirectly fostering and worsening the level of gig
workers' engagement.

Keywords: Algorithmic management, gig work, job
autonomy, work engagement, procedural justice.

1. Introduction

In today's workplace, technological advances,
coupled with digitization and artificial intelligence,
allow computer algorithms to automate tasks
traditionally performed by managers (Duggan et al.,
2020; Kellogg et al., 2020; Meijerink & Bondarouk,
2023; Parent-Rocheleau & Parker, 2022). This
phenomenon has been termed algorithmic management
(AM) (Lee et al., 2015).

AM is the main mode of management in the gig
economy and platform work. Gig economy platforms
operate through a technological intermediate
responsible for the coordination and management of
work and workers, such that there are normally no
human managers (Duggan et al., 2020; Meijerink et al.,
2021). In other words, gig workers have algorithms as
bosses (Rosenblat, 2018; Mohlmann et al., 2021).

AM has received increasing interest from scholar
due to its disruptive nature. So far, empirical research
have mostly shown that that gig workers experience
unfavorable outcomes under AM in terms of emotions,
attitudes or behaviors and of working conditions and
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work organization (for reviews: Baiocco et al., 2022;
Gagné et al., 2022; Noponen et al., 2023).

However, theoretical developments have pointed
to the fact that AM could be more nuanced,
heterogeneous, presenting both downsides for workers
and potential benefits (Meijerink & Bondarouk, 2023;
Parent-Rocheleau & Parker, 2022; Wiener et al., 2021).
As a reflect on this complex relationship, the empirical
literature remains equivocal on various behavioral or
attitudinal reactions to AM. The present study focuses
on work engagement as a core aspect of gig worker
experience for which research has yielded inconsistent
or contradictory findings, aiming to shed light at the
mechanisms behind this complex relationship.
Specifically, this study examines the impacts of
perceived exposure to AM on work engagement among
gig workers through two potential pathways: job
autonomy and procedural justice. These constructs were
chosen based on their relevance in the context of gig
work, and the increasing but equivocal weight of
evidence they have received.

2. Conceptualization and Hypotheses
Development

2.1 Algorithmic management

In this study, AM is defined as “[...] a system of
control that relies on machine-readable data and
software algorithms that support and/or automate
managerial decision-making about work” (Meijerink &
Bondarouk, 2023, p. 3). Parent-Rocheleau et al. (2023)
conceptualize 5 dimensions of AM; monitoring, goal
setting, scheduling, performance rating, and
compensation. We refer to AM as the extent to which
workers perceive to be exposed to these 5 dimensions,
forming a construct assessing overall exposure to AM.
The definitions of those dimensions are presented in
Table 1.

Even if some studies have focused on different
subsets of AM (Wiener et al., 2021), this study focuses
on the larger construct. Since AM is a “[...]
multidimensional phenomenon involving several
management functions that are partially or totally
executed using algorithmic systems” (Parent-
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Table 1. Definitions of AM dimensions (from Parent-Rocheleau et al. 2023)

Dimensions | Definitions

Monitoring

The use of algorithmic systems by organizations to collect, aggregate, and report data, usually in
real time, on workers’ behaviors and actions or on their work.

Goal setting productivity targets.

The use of algorithmic systems to assign tasks, organize employees’ work, or set performance or

Scheduling

The use of algorithmic systems to determine or influence employees’ schedules or working times.

Performance | The use of algorithmic systems to appraise, rate or rank workers’ performance or productivity,
Rating usually in real time, typically through the calculation of several metrics or quantified indicators

Compensation

or indirectly, productivity

The use of algorithmic systems to calculate workers’ pay, typically based on algorithmically-
managed conditions and metrics, and according to various indicators such as the number of tasks
carried out, individual performance, customer satisfaction, or other data associated with, directly

Rocheleau et al, 2023, p. 3), using this
conceptualization allows to capture the integrated
experience of gig workers who are subjected to such
interconnected systems. Given that knowledge of the
overall experience of gig workers subjected to AM has
been mainly studied empirically through qualitative or
experimental studies (for reviews: Gagné et al., 2022;
Noponen et al., 2023, Parent-Rocheleau et Parker,
2022), it is important to advance scientific knowledge
of the impact of the degree of overall exposure to AM
through various methodology. By examining the
complex impacts of the degree of overall AM exposure
on workers with quantitative measurement, this
research will contribute to the AM domain.

2.2 AM and work engagement in gig work

Researchers have examined workers’ reactions
and consequences of being managed by algorithmic
systems. A large part of this research has focused on the
negative outcomes of AM for gig workers, such as
lower motivation, trust, or job satisfaction, high sense
of dehumanization or resistance behaviors, information
and power asymmetry, intensification and
precariousness of work, and safety issues (Baiocco et
al., 2022; Gagné et al., 2022; Noponen et al., 2023).
Several authors also outlined the complexity and
undetermined repercussions. For instance, Wiener et al.
(2021) propose a legitimacy perspective based on the
principle that AM can have a guiding effect while also
exert a gatekeeping power. Based on this perspective,
Cram et al. (2022) found that both sides of AM can
positively relate to positive and negative technostress,
further highlighting the multifaceted character of AM
repercussions.

The relationship between worker’s exposure to
algorithmic management and their level of work
engagement is particularly interesting in this regard.
Work engagement is an important feature because it
results from the balance between the demands and the
resources emanating form work, such that an excess of
demands combined to low or insufficient job resources

will deplete work engagement, which has been found to
be an important shield against burnout (Bakker et al.,
2014).

Work engagement is viewed as a “[...] positive,
fulfilling, work-related state of mind that is
characterized by vigor, dedication, and absorption”
(Schaufeli et al., 2002, p. 74). Vigor refers to high levels
of energy and mental resilience while working, as well
as a willingness to invest in one’s work. Dedication
refers to being strongly involved in one’s work and
having a sense of importance, pride and challenge.
Finally, absorption refers to being totally focused and
deeply absorbed in one’s work and happy to be engaged
in it, so that time passes quickly (Bakker, 2011; Bakker
& Albrecht, 2018; Bakker & Demerouti, 2008).

Early evidence is mixed regarding work
engagement in gig work (Pereira et al., 2022; Roberts &
Douglas, 2022; Wang et al., 2022). Qualitative data
from Malik et al. (2020) shows that AM that improves
the overall worker experience positively affects work
engagement. In contrast, other researchers have argued
and shown that AM can bring a variety of negative
experiences to workers, augmenting their job demands
and thus reducing their work engagement (Wang et al.
2022). For example, Newman et al. (2020) show that
workers express lower levels of organizational
commitment when subjected to decisions made by
algorithms compared to the same decisions made by
humans. We thus consider that the notion of work
engagement is a relevant angle to tackle the question of
whether and how, from a psychological standpoint, AM
in the gig economy can both result in better or worse
work.

2.3 AM and job autonomy

First, the literature suggests that AM can both
restrict and enable the job autonomy of workers
(Noponen et al., 2023). Job autonomy refers to “the
extent to which a job allows freedom, independence,
and discretion to schedule work, make decisions, and
choose the methods used to perform tasks” (Morgeson
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& Humphrey, 2006, p. 1323). In the gig economy
context, AM can give workers a certain autonomy over
decisions pertaining to their working hours, schedule,
and place (Jarrahi, 2018; Lehdonvirta, 2018; Wood et
al., 2019). The freedom to self-determine the
spatiotemporal aspect of one’s work, doubled with the
possibility to work with no boss, have been the most
widely spread arguments of platform companies to
attract workers (Rosenblat, 2018). However, some
studies show that this autonomy is mostly illusory
(Baiocco et al., 2022; Jarrahi et al., 2021; Pignot, 2021;
Wood, 2021) and varies greatly from one worker to
another (Schor et al., 2020), namely because of the tight
and pervasive platform control over workers that a high
degree of AM provides (Lammi, 2021; Mdhlmann &
Zalmanson, 2017; Noponen et al., 2023; Shapiro,
2018). Indeed, even though gig workers technically
have the freedom to work when they want, a greater
exposure to AM would negatively impact their
perception of job autonomy, as the system imposed a
data-driven control on them, nudging them to “work for
data” instead of pursuing their own schedules, goals, or
decisions related to their daily work (Parent-Rocheleau
& Parker, 2022).

We thus posit that an increased exposure to AM
will decrease the job autonomy of gig workers due to a
loss of control in their jobs and that job autonomy will
be positively linked to work engagement. Job
autonomy, considered a resource emanating from work,
has been found to be one of the most important
antecedents of work engagement (Bakker et al., 2014).
This entails an indirect negative effect of AM on work
engagement through job autonomy. We thus suggest the
following.

Hi: Job autonomy mediates the negative
relationship between algorithmic management and
work engagement.

2.4 AM and perceived justice

The literature also shows ambiguities with respect
to the impacts of AM on worker perception of justice
(Gagné et al., 2022). Procedural justice refers to “[...]
the perceived fairness of decision-making processes
[...]” (Colquitt et al., 2013, p. 200). The construct of
procedural justice is formed by seven dimensions :
perceptions of 1) control over the decision and 2)
control over the process (Thibaut & Walker, 1975,
1978), 3) consistency, 4) absence of bias, 5) accuracy,
6) correctness, and 7) ethics (Leventhal, 1980) (as
mentioned by Colquitt, 2001; Lind & Tyler, 1988).
Newman et al. (2020) show that “[...] algorithm-driven
decision-making processes are seen to be unfair across
a range of scenarios [...]” (p. 161), as people seem to
believe that AM relies on less accurate data than human
decision-makers, or that some contextual information is

not taken into account by the system. However, Otting
and Maier (2018) underline the importance of
procedural justice regardless of the decision-maker, and
show that there is no difference in perceptions of
procedural justice concerning decisions made by
humans or systems. Nagtegaal (2021) found for its part
that the perception of (in)justice could depend on the
way algorithms are used. Bujold et al. (2022) show for
their part that, regardless of the level of exposure to the
system, transparent AM systems can foster procedural
justice perceptions.

We argue that, in the gig economy, because
procedures are expected to be highly automated, low
levels of human intervention (or high exposure to AM)
will lead to higher perceptions of justice. An increase in
AM exposure could notably increase the perception that
procedures on the platform are consistent and more
accurate (Lee, 2018). In addition, increased exposure to
AM could reduce procedural ambiguities, giving gig
workers a greater sense of possible influence over the
procedures and their outcomes, because they will feel
like they know what is going on and what to expect
when they engage in certain behaviors or perform at a
certain level on the platform (Song et al., 2020). Also,
as gig workers normally expect to have AM procedures
in place when engaging in this type of work, a greater
exposure to AM is more likely to be aligned with their
values regarding their work and thus increase the
perception of ethic dimension of procedural justice
(Cropanzano et al., 2023; Pfeffer & Kawalec, 2020). All
in all, in the gig economy context, we believe that a
greater exposure to AM will increase the perception of
procedural justice.

Because procedural justice has been found to be
an important job resource fostering work engagement
(Agarwal, 2014; Kim & Park, 2017; Strom et al., 2014),
we also posit that procedural justice will be positively
linked to work engagement, which brings us to the
second hypothesis :

H2: Perceived procedural justice mediates the
positive relationship between algorithmic management
and work engagement.

All in all, as it keeps growing at a rapid pace, the
literature on AM increasingly shows a duality when it
comes to its impacts on workers across contexts
(Meijerink & Bondarouk, 2023).

3. Methodology

3.1 Procedure

We collected data in two time-separated waves.
We measured perceived AM exposure and control
variables at T1. Two weeks later, we measured the three
outcome variables (i.e., job autonomy, procedural
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justice and work engagement). The main platform the
worker works on, hours of work per week on the
platform, the centrality of income, age, and education
were included as demographic and control variables.

The platform Prolific was used to invite 650 pre-
screened individuals who worked for a gig work
platform at least 20 hours per week. Prolific is an online
platform that is part of the gig economy and is most
often used by researchers to recruit study participants.
The platform acts as an intermediary between
researchers looking for participants and the participants,
who are paid for their work and managed by the
platform's system. In addition, many Prolific workers
primarily work on other platforms, which has the
advantage of allowing us to control for the main
platform the worker worked on in our analysis. All in
all, Prolific's context fits in well with this study, which
focuses on gig work experiences.

Participants received a 6$USD compensation
upon completion of the two surveys. After removing
participants who failed attention checks or had
incomplete data, a final sample of 366 respondents
successfully completed the two surveys, corresponding
to a 56% response rate. The respondents were 56%
male, 87% were below 45 years old, and 64.5% had a
university degree. A large portion of respondents were
working for Prolific most of the time, but a significant
part (45%) had another (appwork or crowdwork) main
platform.

3.2 Measures

The complete list of items is provided in the
appendix. Exposure to AM was measured using a 20-
item scale recently developed by Parent-Rocheleau et
al. (2023) which captures perceived exposure to five
AM functions. Sample items are “An automated system
tracks me carefully to ensure [ am completing my tasks”
(monitoring); “My daily tasks are assigned by an
automated system” (goal setting); “An automated
system decides when I work and when I don’t”
(scheduling); “The evaluation of my work performance
is handled by an electronic system” (performance

rating); “A large part of my compensation is determined
by an automated system” (compensation). Job
autonomy was measured by 9 items from Morgeson and
Humphrey (2006). A sample item is “The job provides
me with significant autonomy in making decisions”.
Procedural justice was measured by the 7 items of
Colquitt (2001). A sample item is “Those procedures
have been applied consistently”. Finally, work
engagement was measured by the 9 items of the UWES-
9 questionnaire (Schaufeli et al., 2006). A sample item
is “At my job, I feel strong and vigorous”.

4. Analysis and results

Prior to testing the hypotheses, we ran a
confirmatory factor analysis to assess the statistical fit
of our measurement model. Results show that the fit of
the model is good (x*=1750.7, df=920, CFI= .922, TLI=
917, RMSEA=.049, SRMR= .059), and better than all
alternative models. Correlations and descriptive
statistics were also calculated and shown in Table 2.
Moreover, we used Harman’s one-factor test to examine
the potential common method bias in our study. The
results showed that the first unrotated factor explained
24.40% of the total variance, which is lower than 30%,
indicating that the common method variance in this
study was effectively controlled.

To test our hypothesis, we used the bootstrap
technique. More precisely, we performed a path
analysis of our model (including control variables)
using the R package "lavaan" with 5000 bootstrapped
samples and a 95% confidence interval. The fit of this
structural model was acceptable (x>=1860.9, df=931,
CFI= 911, TLI=.905, RMSEA=.052, SRMR=.073).

Exposure to AM (T1) was significantly and
negatively related to job autonomy at T2 (B =-.18, p <
.01) and positively related to procedural justice at T2 (8
=.25,p <.001) as well as to work engagement at T2 (8
= .15, p <.05). Like AM, job autonomy (f = .24, p <
.001) and procedural justice (B = .23, p <.01) where also
both positively, but more significantly related to work
engagement at T2. Moreover, the bootstrap path

Table 2. Descriptive statistics and correlations (N=366)

Variable Mean | S.D. 1. 2. 3. 4. 5. 6. 7. 8. 9.
1. Platform type .55 .50 --

2. Main income .59 49 28%* --

3. Hours/week 3.75 1.16 | -39%* | -46** --

4. Education 4.55 1.41 -.04 .10 -.04 --

5. Age 3.28 0.99 -.05 J4%x | 4% | 20%* --

6. AM 4.03 1.18 -.09 | -.16** .10 .02 -.01 77

7. Autonomy(T2) | 5.03 | 120 | .04 | -.04 02 04 | —12% [ —15%* | (93)

8. PJ (T2) 4.44 1,04 =05 | -.14%* .09 -.01 3 Gl VA R VY ke (:83)

9. WE (T2) 4.48 1.35 .06 -.03 .06 .02 -.08 A5%E | 24%% | 30%* (.95)
Notes. **p <.01; *p < .05. Platform type : 1 = Prolific. 0 = Other. Main income: 1 = Yes. Hours/week was coded in categories (1 to 5). Education
was coded in categories (1 to 6). Age was coded in categories (1 to 9). Cronbach’s alpha in parentheses along the diagonal. AM = Algorithmic
management. PJ = Procedural justice. WE = Work engagement.
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Figure 1. Standardized parameter estimates for the mediation model
Note: *p <.01; **p <.001. For parsimony, control variables are not presented.

analysis revealed that mediating effect of job autonomy
in the relationship between AM exposure and work
engagement was significant and negative (B = — .04,
LLCI = — .084, ULCI = .002) and that the mediating
effect of procedural justice in the relationship between
AM exposure and work engagement was also
significant, but positive (f = .06, LLCI = .015, ULCI =
.096). Hypotheses 1 and 2 are thus supported. Also, the
R? for work engagement was .15, for procedural justice
it was .09, and for job autonomy it was .06, meaning our
model explains 15%, 9%, 6% of the observed variance
of the respective constructs. The findings reported are
presented in Figure 1.

5. Discussion

The findings show that the degree of exposure to
AM leverage procedural justice perceptions but reduces
perception of autonomy among gig workers. Our results
thus confirm our presumption that AM can indirectly
either foster or hamper gig workers’ level of
engagement, through these two pathways. On balance,
in our model, the indirect link between AM exposure
and work engagement is positive, and the positive link
between AM and procedural justice is stronger than the
negative link between AM and job autonomy. In other
words, although associated with lower perceived
autonomy, greater exposure to AM leads to higher work
engagement due to its positive effect on procedural
justice perceptions.

This study yields several contributions to the AM
literature. First, it sheds more light on the capability of
gig work and AM to foster work engagement.
Specifically, it shows on the one hand that algorithmic
decision-making may be associated with better fairness
perception regarding procedures. This contributes to the
ongoing question around the fairness of AM systems in
gig work and adds to recent research showing similar
findings (Lee, 2018). On the other hand, the results are
consistent with our hypothesis and previous research on

the negative effect of AM exposure on autonomy
perceptions. These findings thus bring support to
previous research highlighting that algorithmic control
of the platform exceeds the somewhat illusory job
autonomy expected in platform work (Baiocco et al.,
2022; Jarrahi et al., 2021; Pignot, 2021; Wood, 2021).

More generally, the study brings clear empirical
support to the growing assumption that workers’
experiences and reactions to AM are not inherently
good or bad, calling for a nuanced, contextualized, and
balanced research. Our findings are unequivocal in
showing the two faces of AM exposure. The conceptual
literature and current empirical findings have only
begun to capture the complexities of workers’ reactions
to AM. In that sense, our findings echo recent
perspectives such as the duality of algorithmic
management (Meijerink & Bondarouk, 2023), or the
guiding/gate-keeping facets of algorithmic control
(Wiener et al.,, 2021). This research conversation is
ultimately guided by sociotechnical systems
perspective (Guest et al., 2022; Jarrahi et al., 2021),
which namely claims that the effects of technology
depend on social systems, or on the organizational
choice surrounding the use of technology in the
workplace. Decades of research have indeed shown that
the repercussions of technology have always depended
on how and why companies decided to use it. We
convey researchers to keep engaging in such
nondeterministic ways to examine algorithmic
management.

On the practical plan, the study indicates that
algorithmic management can be associated to positive
experiences, namely higher justice and work
engagement. By suggesting that “good gig work™ is
possible, the results highlight the importance of
developing AM systems that support autonomy (Jabagi
et al., 2020). However, it is important to position these
findings in the more global and predominant evidence
showing that gig work is, overall, characterized by poor
work conditions. More research is needed to unpack this
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paradoxical or mixed evidence, but practitioners should
keep in mind that choices and decisions around the
design and the use of algorithmic systems shape
workers  experiences and, consequently, their
engagement, well-being and safety.

Moreover, this research has limitations. Notably,
it focuses on gig work where AM is well spread, but
recent studies suggest that AM is also spreading in more
traditional work environments (e.g., trucking (Levy,
2023), care (Moore & Hayes, 2017), or the hospitality
industry (Spektor et al., 2023)). Future research could
investigate and compare the impact of degree of
exposure to AM on workers in gig and traditional work
contexts. Also, this research focuses on the overall
perception of exposure to AM. While it provides insight
into the more holistic experience of gig workers and its
link to work engagement, further studies could break
down the effect of sub-characteristics or facets of the
system (e.g., transparency (Mdhlmannn et al., 2023) or
algorithmic control (Wiener et al., 2021)) on work
engagement to further deepen our understanding of the
complexity of AM systems.

Perhaps a diversification in the research methods
and approaches will also contribute to a finer-grained
understanding of psychological, cognitive, or safety-
related consequences of algorithmic management.
Taken together, future research should examine the two
faces of AM in different contexts and, more
importantly, the impacts of different AM characteristics
(Parent-Rocheleau & Parker, 2022).

In sum, as our study suggest, AM systems are not
inherently good or bad, and don’t necessarily trigger
positive or negative outcomes. Rather, it is platforms
that set the use and the scope of algorithmic
management that will determine its level of
responsibility towards workers.
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Appendix - List of measurement items

Exposure to algorithmic management

Please indicate to what extent do you agree with the
following statements, using a scale ranging from 1
(completely disagree) to 7 (completely agree).

An automated system tracks me carefully to ensure
I am completing my tasks.

An automated system closely monitors me while I
am doing my work.

An automated system inspects my work closely.

I am constantly being watched by an automated
system to see that I obey the rules pertaining to my
job.

My daily tasks are assigned by an automated system.
An automated system decides what tasks I will be
doing.

In my job, an automated system determines what
needs to be done.

An automated system determines the targets I must
attain at work (productivity targets, time targets,
sales target, etc.).

The targets | have to reach are set by the automated
system.

An automated system decides when I work and
when I don’t.

My work schedule is made by an automated system.
An automated system is responsible for determining
my working hours.

My working hours are determined automatically by
an electronic system.

The evaluation of my work performance is handled
by an electronic system.

An automated system generates the metrics used to
assess my performance.

My performance evaluation is based on metrics
computed by an automated system.

A large part of my compensation is determined by
an automated system.

The decisions related to my earnings are mostly
made by the automated system.

An automated system is responsible for calculating
my pay, with no human intervention.

What I earn is the result of an automated system
calculation only.

Job autonomy

To what extent do you agree with the following

statements (from 1=not at all, to 7= absolutely)

e The job allows me to make my own decisions
about how to schedule my work.

e The job allows me to decide on the order in which
things are done on the job.

e The job allows me to plan how I do my work.

e The job gives me a chance to use my personal
initiative or judgment in carrying out the work.

e The job allows me to make a lot of decisions on
my own.

e The job provides me with significant autonomy in
making decisions.

e The job allows me to make decisions about what
methods I use to complete my work.

e The job gives me considerable opportunity for
independence and freedom in how I do the work.

e The job allows me to decide on my own how to go
about doing my work.

Perceived procedural justice

The following items refer to the general procedures

performed by the platform’s automated system. To

what extent (:

e [ had influence over the outcomes of those
procedures.

e Those procedures have been applied consistently.

e Those procedures have been free of bias.

e Those procedures have been based on accurate
information.

o [ have been able to express my views and feelings
during those procedures.

¢ I have been able to appeal the outcomes arrived at
by those procedures.

e Those procedures upheld ethical and moral
standards.

Work engagement

Please indicate to what extent do you agree with the
following statements, using a scale ranging from 1
(completely disagree) to 7 (completely agree).

e Atmy work, I feel that I am bursting with energy.
e Atmy job, I feel strong and vigorous.

e When I get up in the morning, I feel like going to
work.

I am enthusiastic about my job.

My job inspires me.

I am proud of the work that I do.

I am immersed in my work.

I get carried away when I am working.
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