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Abstract

The use of algorithmic management systems is rapidly changing organizational
models and practices, as millions of workers in multiple sectors worldwide are
managed by computer software. Despite receiving increasing academic interest,
little summarizing literature exist on the ways algorithmic systems are used in man-
agement. This article aims to fill this gap by systematically reviewing and qualita-
tively analyzing 172 articles on the topic. Our research contributes to the existent
algorithmic management literature in three ways. First, we provide a descriptive
overview of algorithmic management as a field of research. Second, we identify and
synthesize the discussion on the key concepts of the topic, namely how algorithmic
management: (1) simultaneously restrains and enables workers’ autonomy—yet in-
come dependency and other factors force inflexible work practices; (2) creates a
complex, digital version of Taylorism; and (3) creates new and changes existing
organizational power structures. Third, as our main theoretical contribution, we
create the framework of Algorithmic Management Grid that demonstrates the ways
in which organizations use algorithmic systems in management. The Algorithmic
Management Grid illustrates how, in both novel and traditional organizational mod-
els, algorithmic management may be used with emphasis either on controlling or
enabling workers. Based on the reviewed literature, we claim that so far, companies
have mostly utilized algorithmic systems in a controlling manner, neglecting the
technology’s enabling potential in organizing.
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1 Introduction

Algorithmic systems are used in managing millions of workers in organizations
around the world. According to an estimate by Késsi, Lehdonvirta, and Stephany
(2021), the number of people who have obtained work through online freelancing
platforms is 19 million. The COVID-19 pandemic seems to have further increased
the number of people impacted by algorithmic management techniques, both in plat-
form work, such as food delivery and ride-hailing, as well as in more traditional
forms of employment. According to a Guardian report (Marks 2021), the number of
companies choosing to use algorithmic means of monitoring remote office workers
is also expanding.

Algorithmic management was first defined by Lee et al. (2015) as “software algo-
rithms that assume managerial functions and surrounding institutional devices that
support algorithms in practice.” In the evolution of organizational theory, algorithmic
management seems to represent something new, yet some of its aspects are deeply
rooted in the management tradition. For the first time, organizations are able to over-
see workers without the need for human intervention. Yet, this form of control seems
to have been modeled after factories in the 19th century. Labeled scientific manage-
ment 2.0 (Schildt 2017), this digital version of Taylorism also seems to consist of a
high degree of standardization, de-composition, digital surveillance, and measure-
ment of labor (Altenried 2020).

Similarly, Huws (2016) suggests that across all sectors of the economy, from low-
skilled to high-skilled or from public to private, a new paradigm of work organization
called ‘logged labor’ has been brewing. In this model, work is cut up into standard,
quantifiable components, subjected to continuous surveillance and monitoring, and
requires the worker to be connected to an online platform to obtain work. Although
these are most evident in short-term hires or ‘gig economy’ companies, such as Uber
and Amazon Mechanical Turk, similar trends are increasingly observable in more
traditional organizations as well. According to Fleming (2017), this “Uberization” is
a consequence of neoclassical economic ideas, such as human capital theory, which
place responsibility and risk on the shoulders of individualized workers. Paradoxi-
cally, autonomous, self-managed workers face more management and control than
before (Fleming 2017, p. 702), often enabled by algorithmic systems.

According to Faraj, Pachidi, and Sayegh (2018), due to algorithms’ ability to
reshape work and organizing, “the extent to which the algorithm is authorized to
make decisions, the need to incorporate morality in the technology, and their digital
iron-cage potential” need more scholarly attention. With ever-present tracking and
monitoring, the logic of surveillance capitalism is stretched not only to work—but to
seemingly all aspects of human behavior (Zuboff 2019). In this context, algorithmic
management has emerged as a tool that facilitates completely new forms of managing
and organizing.

Therefore, to better understand this phenomenon that appears to have the potential
to shake up organizational foundations, a systematic literature review is in order. A
systematic literature review has key advantages as a research method. A literature
review can map and assess the existing intellectual territory (Tranfield et al. 2003, p.
208). Literature reviews also facilitate theory development and create a foundation
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for advancing knowledge (Webster and Watson 2002). According to Snyder (2019),
as interdisciplinary knowledge production accelerates, literature review as a research
method becomes more relevant than ever. Algorithmic management is not an excep-
tion. Although defined as recently as 2015, the topic has received increasing interest
among diverse fields of research from sociology to computer science. However, due
to its interdisciplinary nature, the research on the topic is scattered among various
journals in different fields of inquiry. As such, the research area of algorithmic man-
agement is at a stage where a systematic literature review is needed to combine, ana-
lyze, and synthesize the numerous insights provided by previous studies on the topic.

In this study, our aim is to examine how algorithmic systems are used in manage-
ment. To fulfill our research aim, we have executed an analysis consisting of three
parts: (1) to map the terrain, we produce a brief descriptive overview of previous lit-
erature, (2) we identify and analyze the key concepts among the scholarly discussion
on algorithmic management, and (3) we synthesize the findings of the previous stages
to construct a framework of the ways that algorithmic systems are used in manage-
ment, the Algorithmic Management Grid.

The paper is structured as follows. After introducing algorithmic management
through the evolution of its definitions, we uncover the methods and steps taken
in conducting a systematic literature review. In the section that follows, we first
describe the literature in general terms, before moving to an in-depth analysis of
the key concepts, specifically how algorithmic management simultaneously restrains
and enables autonomy, creates a digital version of Taylorism, and creates new and
changes existing power structures. The scholarly debate on each concept is examined
in depth. Next, with the help of our framework of the Algorithmic Management Grid,
we claim that there are various ways of using algorithmic management, out of which
most of the case organizations in the literature have chosen a more controlling than
enabling model. Finally, before our concluding remarks, we discuss the wider impli-
cations of the findings of our literature review and of the Algorithmic Management
Grid, while proposing possible avenues for future research.

2 Background literature

2.1 Development of the definition of algorithmic management and our approach
to the topic

Scholars have used slightly different definitions of algorithmic management, based on
how specific each definition is. The first and perhaps most used definition represents
a broader version, which Lee et al. (2015, p. 1603) describe as “software algorithms
that assume managerial functions and surrounding institutional devices that support
algorithms in practice algorithmic management.” Kaine and Josserand’s (2019) fur-
ther generalized their definition as “management of labor by machine.” The benefit
of a broad definition is that it skips the often-endless debate common for example in
determining what is and is not artificial intelligence — as according to this definition,
if technology is used to carry out any managerial task, it may be considered algorith-
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mic management. From a management perspective this matters more than defining
different systems based on their technological sophistication, for example.

Mohlmann and Zalmanson (2017, p. 4) developed a more specific version from
an information systems science perspective, defining algorithmic management “as
oversight, governance and control practices conducted by software algorithms over
many remote workers.” They further identified five characteristics of algorithmic
management: (1) constant tracking of workers’ behavior, (2) constant performance
evaluation, (3) automatic implementation of decisions, (4) workers’ interaction with
a “system,” and (5) (low) transparency.

Along similar lines, Jarrahi and Sutherland (2019, p. 579) referred to algorithms’
capacity to manage large groups of workers, as they referred to algorithmic manage-
ment as having “emerged in digital labor platforms as a method of organizing and
coordinating extremely large groups of workers and clients in an automated way.”
A key aspect of this definition is digital labor platforms, an aspect that Jarrahi et al.
(2020) further distinguish by coining the term platformic management to emphasize
the dynamic interaction between people and technology. In their definition, Duggan
et al. (2020) also point to the cyclical nature of algorithmic management: algorithms
that control workers are developed by data from the same workers.

In a more recent article, authors who had previously used alternate definitions —
Lee and Jarrahi, Sutherland, and Kinder, alongside Newlands (2021) — came together
for a sociotechnical definition of algorithmic management. The authors referred to
Jarrahi and Sutherland’s (2019) article, stating that “algorithmic management should
rather be understood as a sociotechnical process emerging from the continuous inter-
action of organizational members and the algorithms that mediate their work.” This
definition emphasizes that algorithms are not autonomous technological entities,
as algorithmic management is a sociotechnical concept shaped by both social and
technological forces. The authors stress that workers’ and managers’ organizational
choices and competencies shape algorithms that manage work, which in turn shifts
organizational roles and power relationships, affecting workers and managers.

Similar to Jarrahi et al. (2021), we examine the topic through the framing of algo-
rithms as a social construct. In other words, we do not view algorithms as mere
technology, but rather as diverse sociotechnical systems created in the complex inter-
action between the algorithm and different organizational actors. The manifestation
and consequences of a particular algorithmic system are shaped by the people devel-
oping, commissioning, using, or being managed by the system, as well as its place in
the wider organizational environment (Jarrahi et al. 2021).

2.2 Previous review articles on algorithms in management and related topics

Algorithmic management represents a topic of inquiry that is relatively clearly
defined yet has many extensions to related topics. Previous review articles have
focused on the overlapping, yet separate topics, such as algorithms in human resource
management (Cheng and Hackett 2021; Meijerink and Bondarouk 2021), the inter-
play of artificial intelligence and strategic management (Keding 2021), dynamics
and digitalization in performance management systems (Sahlin and Angelis 2019)
and human trust in artificial intelligence in an organizational context (Glikson and
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Woolley 2020). Numerous review articles have also been published on the relatively
novel area of gig/sharing economy, in which the role of algorithmic management is
perhaps most salient. Review articles have been published on gig economy in general
(Cheng 2016; Agarwal and Steinmetz 2019), in computing (Dillahunt et al. 2017), its
definitions (Gorog 2018; Weili and Khan 2020), its organization and experience of
work (Kaine and Josserand 2019) and its business models, operational insights, and
environment-based utilities (Zhu and Liu 2020).

However, despite the timeliness of the topic, reviews of algorithmic management
itself have remained scarcer. Recently, Kellogg, Valentine, and Christin (2020) pre-
sented an extensive review on the topic of algorithmic control, which can be under-
stood as one of the five functions of algorithmic management following Fayol’s
(1917) classification. Kellogg et al. (2020) contribute considerable insights to the
study of algorithms by focusing on how algorithms are used as a form of rational
control and by identifying the mechanisms of algorithmic control: restricting and rec-
ommending, recording, and rating, as well as replacing and rewarding. The authors
established key insights from the literature: (1) labor process theory highlights poten-
tial problems with mainly positive views of algorithms at work; (2) algorithmic con-
trol is distinct from old ways of (technical and bureaucratic) rational control; (3) the
use of algorithms is creating new occupations; and (4) workers resist algorithmic
control individually and collectively using tactics that scholars label as algoactivism.
Kellogg et al. (2020, pp. 5-7) also cover some of the technological affordances of
algorithmic systems.

Furthermore, through the lens of self-determination theory, Gagné et al. (2022)
conducted a review of how algorithmic management influences worker motivation.
The scholars found a mostly negative effects of the use of algorithmic management
on worker motivation and need satisfaction, although moderating effects do exist
through management features and practices (Gagné et al. 2022).

In turn, Parent-Rocheleau and Parker (2022) reviewed algorithmic management
literature to examine how algorithmic systems influence the design of jobs. Parent-
Rocheleau and Parker (2022) developed a model that synthesizes six key managerial
functions in which algorithms have been used: (1) monitoring, (2), goal setting, (3)
performance management, (4) scheduling, (5) compensation, and (6) job termination.

In their review article, Heinrich, Minh Anh and Vysochyna (2022) developed a
taxonomy to classify five areas of algorithmic management: (1) mechanisms, (2)
effects, (3) concerns and (4) design of algorithmic management, as well as (5) second
party’s (workers’) response to algorithmic management. The authors provide valu-
able contributions to the topic, yet as their approach is from an information systems
science perspective, the understanding of management as a field of research is at
times lacking in the article. This is evident, for example, in the explicit treating of
the terms algorithmic management and algorithmic control as interchangeable syn-
onyms (Heinrich et al. 2022, p. 2), instead of viewing the former as the hypernym of
the latter. In addition, in a recent conference paper, Cameron et al. (2023), evaluated
algorithmic management’s implications for information systems research, as well as
possible future directions.

Despite the aforementioned reviews of algorithmic systems in different contexts,
previously there has been no systematic literature review article that takes a concept-
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centric approach (Fisch and Block 2018) towards examining algorithmic manage-
ment from an organization studies perspective. We believe there exists a need to
identify, analyze and synthesize the key concepts among the scholarly discussion on
algorithmic management in various research fields — sociology, management, infor-
mation systems science, and computer science, among others — in order to create new
theoretical insights, as well as to provide guidance for future research.

3 Methods: systematic literature review

This study adopts a qualitative systematic literature review method. We conducted
the review following the general guidelines stipulated by Snyder (2019) and the more
specific guidelines for each research process by Tranfield, Denyer, and Smart (2003).

Furthermore, we analyzed the articles using the concept-centric approach sug-
gested by Webster and Watson (2002) and Fisch and Block (2018). We identified and
evaluated the underlying concepts of algorithmic management, which, in turn, guided
the analysis. According to Fisch and Block (2018), focusing on concepts instead of
individual studies helps to identify the research debates that authors aim to contribute
to and helps to ensure a better structure throughout the article. Another benefit of the
concept-centric approach is that it helps in finding a right balance between breadth
and depth, as in a good systematic literature review all relevant studies are included,
but only the most important studies are described in detail and in a structured man-
ner (Fisch and Block 2018). Following the concept-centric approach can also lead
to a new conceptual framework, which makes writing a systematic literature review
similar to writing a conceptual theory paper (Fisch and Block 2018). As such, the
approach is suitable to achieving the research aim of this article.

Tranfield et al. (2003) divide the process of conducting a review article into three
major stages: (1) planning review, (2) conducting review, and (3) reporting and dis-
semination. Before the beginning of the review process, a scoping study was com-
pleted, and a clear set of search terms was defined to provide a cross-disciplinary
perspective on the topic. As such, relevant articles were searched with the follow-
ing keywords: “algorithmic management”, “algorithmic leadership”, “algorithmic
labor”, and “algorithmic labour.” The first keyword is chosen because the focus of
our study is the relatively defined topic of algorithmic management. The three other
keywords were chosen to include discussion on related areas. Five academic data-
bases were chosen for the review to ensure the inclusion of contributions from vari-
ous fields of science—Scopus, Web of Science, EbscoHost, Proquest, and JSTOR.

We included only peer-reviewed academic literature available in English. In addi-
tion to journal articles, peer-reviewed conference papers were included, as they are a
standard form of publishing in the fields of computer science and information systems
science, both of which have made key contributions to the algorithmic management
literature. In order to be considered relevant, an article has to make a contribution to
the scholarly discussion on algorithmic management. This contribution can naturally
take many forms, from novel theoretical frameworks to providing empirical insights
of algorithmic management in different contexts. We did not use a journal ranking
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threshold, as we wanted to include any contribution to the discussion on algorithmic
management made in articles published by less famous journals as well.

Our search terms provided the initial crop of 251 articles. The first stage of read-
ing the articles focused on the abstracts, and the goal was to identify key information
for each article (year, citation count, case, country, conceptual/empirical, method,
journal, area of research, research question, contribution), which was systematically
recorded in a comprehensive review document. We excluded 44 articles in medical
science and psychology that refer to a different meaning of algorithmic management,
e.g., “algorithmic management of pediatric acute mastoiditis”.

The second stage of reading was based on an extensive examination of the articles
in full while listing the key concepts arising from the literature. Further, 35 articles
that did not contribute to the discussion on algorithmic management was excluded in
this stage. These articles include, for example, introductory articles of a special issue
that set the scene for following articles, rather than offering novel insights on algo-
rithmic management. As a result of this process, the total number of articles included
in the review is 172. The research process is outlined in Table 1.

3.1 Descriptive overview

Algorithmic management is a topic that has received increasing academic attention in
recent years. Since Lee et al. (2015) defined the concept in an organizational studies

Table 1 Research process 1. Initial scoping study

2. Identifying keywords

» “algorithmic management” OR “algorithmic leadership” OR
“algorithmic labor” OR “algorithmic labour”

* Databases: Scopus, Web of Science, EbscoHost, Proquest, and
JSTOR

3. Setting the inclusion and exclusion criteria
* Only peer-reviewed journal articles and conference papers (no
journal ranking used)
* English language
« Contributes to the discussion on algorithmic management
4. First round of reading the articles — abstract
« 251 articles in total
« Including only relevant articles — excluding 44 articles
on medical science with a different meaning of algorithmic
management
« Establishing key information
* Year, citation count, case, country, conceptual/empirical,
method, journal, area of research, research question, contribution
5. Second round of reading the articles — full text
« Identifying and compiling a list of key concepts by thoroughly
examining all articles
* Excluding 35 articles that do not contribute to the discussion
on algorithmic management
* 172 articles in total (March 2023)

ANALYZING THE :
LITERATURE ON 6. Analysis .
ALGORITHMIC » Forming tables and graphs to support analysis
MANAGEMENT * Separating concepts to the first and second orders
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context in 2015, each year has seen at least as many publications as its predecessor.
The number of peer-reviewed articles published on algorithmic management each
year is visualized in Fig. 1.

The topic has received interdisciplinary attention, mainly from sociology, manage-
ment, information systems science, and computer science. Overall, the literature on
algorithmic management can be described as fairly critical of the way case organiza-
tions have utilized algorithms to manage workers. Existing studies are characterized
by concern for the people working under the novel method of control and organizing.
This perhaps explains why the level of disagreement on the topic has been surpris-
ingly low, at least in the tradition of organizational and social science. Although dis-
cussion on some concepts regarding algorithmic management is more divided than
on others, the literature has so far been more complementary than refuting in nature.

Schor et al. (2020, pp. 835-837), however, make the distinction between two
major camps: precarity scholars and algorithmic control scholars. Precarity schol-
ars view platform labor as a part of a “great risk shift,” a return to 19th century
market-based processes of organizing labor, as opposed to the more stable and secure
employment of the post-war period. Characteristic of this trend in platform compa-
nies is that the workers, classified as independent contractors, assume most risk of
downturns; however, if the company does well, only the shareholders benefit finan-
cially. By contrast, according to Schor et al. (2020), algorithmic control scholars
emphasize discontinuity with previous systems, viewing algorithmic technologies
as distinguishing platforms from traditional companies. It is not clear, however, how
pronounced this distinction between precarity and algorithmic control scholars is. We
would argue that what is in question is more of a different point of emphasis rather
than two incompatible schools of thought.

The focus of research has not been as much on the technology itself, but rather on
workers’ perceptions of the way algorithms have been used in managing them. The
starting point for many researchers seems to have been “Yes, algorithmic manage-
ment does have novel affordances — but at what human cost?” In other words, the
literature has had an eye on the trade-offs of algorithmic management, especially
from the workers’ point of view. Hence, many case studies have focused on workers’
experiences of algorithmic management, as well as on related ethical issues.

Across multiple studies, researchers have highlighted how algorithmic manage-
ment may not afford the flexible autonomous work that companies advertise as well

Fig. 1 The number of articles
published annually on algorith-
mic management 4

10
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as how algorithms may know everything about the worker, yet the worker knows
nothing of the algorithm. This one-way transparency seems to be key in creating
information and power asymmetries between workers and companies. Another area
of interest has been studying the ways companies use algorithms to control the work-
force (which is reviewed and summarized by Kellogg et al. 2020), as well as the ways
workers defy, resist, and work around the algorithms.

During the early years of algorithmic management research (roughly between
2015 and 2020, most empirical research was based on the platform economy, with
ride-hail, food delivery, and freelancing companies commanding the most attention.
This is certainly no surprise, as algorithmic management seems most prominent in
the relatively novel and constantly growing sector. While Uber is the case organiza-
tion on which algorithmic management scholars have focused the most, there are
more than just a few players in the algorithmic field. Indeed, case studies on the topic
vary from beauty workers in India (Anwar et al. 2021) to food delivery workers in
Europe (e.g., Gali¢re 2020; Kusk and Bossen 2022).

Conversely, the use of algorithmic management systems in more traditional work
contexts had received less consideration before 2021, as emphasized by Jarrahi et
al. (2021). However, since then, scholars have widened their scope beyond platform
companies, including more diverse contexts in the empirical record. For example,
studies have focused on how digital control methods impact credit agents’ labour pro-
cess in a lending company (Terry et al. 2021), how algorithms can be used to create
diverse teams within an organization(Gémez-Zara et al. 2022) and how co-designed
algorithmic systems can be used in responsible governing of a refugee camp (Dekker
et al. 2022). It should also be noted that it is entirely possible that scholars have not
used the term algorithmic management when studying digital management technolo-
gies in traditional office settings.

To summarize, algorithmic management has been established through numerous
studies as a central factor in the way work is organized now and in the future. In
less than a decade, algorithmic management has evolved into a multi-disciplinary
research area of considerable, yet not full maturity, encompassing an expanding vari-
ety of empirical contexts.

3.2 Key concepts in algorithmic management literature

Following Fisch and Block (2018), we structured our analysis based on concepts,
instead of individual articles. We have compiled the concepts we identified as most
pivotal among the discussion on algorithmic management in Table 2. In this chapter,
we analyze each concept in detail.

3.2.1 The paradox of autonomy and how income dependency impacts the
experience of working under algorithms

It has been known for some time that information technology has the capacity to
overturn hierarchical social orders and foster a more democratic organizational cul-
ture by creating more equal access to information, as Jarrahi (2019, p. 185) points
out, referring to Zuboff (1988). Nevertheless, Jarrahi states that this informing power
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Table 2 Key concepts among algorithmic management literature

Concept

Description

Key sources

1 Paradox of

Algorithmic management paradoxically restrains

Lee et al. 2015, M6hlmann

autonomy and enables autonomy simultaneously and Zalmanson 2017, Ma
& income * Autonomy afforded and Hanrahan 2019, Wood
dependency 0 Choosing when and where to work 2019, Jarrahi 2019, Schor et
o Gaming & working around the algorithm  al. 2020, Bokanyi & Hannak
» Autonomy restricted 2020, Anwar et al. 2020,
o Close control & monitoring Jarrahi et al. 2020, Reid-
* More income dependency of platform labor ~ Musson et al. 2020, Rani &
— less autonomy Furrer 2020, Galiere 2020,
* Forced to specific time, place, and methods =~ Meijerink and Bondarouk
of work to maximize income (digital iron cage) 2021, Ruiner and Klumpp
2022, Perez et al. 2022
2  Digital Algorithmic management creates a deeper ver-  Rosenblat & Stark 2015,
Taylorism sion of Taylorism Schildt 2017, Altenried
« Familiar characteristics 2019, Wood et al. 2019,
o Piece-meal wage Jarrahi 2019, Mengay 2020,
o Standardization Ovetz 2020, Jarrahi et al.
o Deskilling 2020, Veen et al. 2020,
o Exploitation Altenried 2020, Reid-Mus-
* New Characteristics: son et al. 2020, Stark and
0 “Assembly line” to new professions Pais 2020, Altenried 2021,
o Digital scaffolds instead of physical Pignot 2021, Braesemann et
control al. 2022, Schaupp 2022
o Global heterogeneous workforce instead
of digital mass workers
o Rational control supported by normative
control & entrepreneurial rhetoric
3 Power Algorithmic management creates new and Rosenblat and Stark 2016,
structures & changes existing power structures Schildt 2017, Newlands
Information * Power shifts from (middle & operative) man- et al. 2018, Chan and
asymmetry agers to experts in programming, analytics, & Humphreys 2018, Gandini

artificial intelligence

* Information asymmetry: algorithms know
everything about workers; workers know little of
algorithms

2019, Jarrahi 2019, Wood et
al. 2019, Kinder et al. 2019,
Jarrahi et al. 2020, Altenried
2020, Stark and Pais 2020,
Bucher et al. 2021, Aloisi
and De Stefano 2022, Barati
and Ansari 2022

may also be abandoned, leaving opaque algorithms to reproduce existing organiza-
tional structures. Whether algorithmic management is used in a controlling, or an
enabling manner is crucial to how it is experienced.

The nature of algorithmic management practices in contemporary platform com-
panies appear more controlling than enabling, as many jobs largely consist of validat-
ing the performed micro-tasks on the platform. As a worker interviewed by Galiére
(2020, p. 364) stated, “I feel like I spend all my time confirming everything I do.
I confirm that I’ve put the pedal to the left, I confirm that I’ve put the pedal to the
right...”.

Whether algorithmic management affords freedom, flexibility, and autonomy has
been one of the central questions on the topic. To recruit workers, most platform
companies urge to “be your own boss, decide when and where you want to work.”
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Although the statement may have a hint of truth in it, the empirical evidence of it
appears questionable in many cases. It seems that there are simultaneously certain
factors that enable autonomous work and others that diminish it. For example, in
their study of online freelancing platforms, Wood et al. (2019) found that algorithmic
management techniques “tend to offer workers high levels of flexibility, autonomy,
task variety and complexity,” but as a trade-off, “these mechanisms of control can
also result in low pay, social isolation, working unsocial and irregular hours, over-
work, sleep deprivation and exhaustion.” However, Bucher, Schou, and Waldkirch
(2021, p. 17) question even this level of autonomy. Although they acknowledge the
platform workers’ freedom to choose their own schedule and their clients, Bucher et
al. (2021) stress that the platform severely constrains the client-worker relationship,
since workers must please both the client and the algorithm to make sure they are able
to continue participating on the platform.

Mohlmann and Zalmanson (2017) call the tension between workers’ sense of
autonomy and the algorithmic systems’ need for control a paradox of autonomy. Sim-
ilarly, Meijerink and Bondarouk (2021) build on previous studies to emphasize how
human resource management algorithms simultaneously restrain and enable worker
autonomy and value. This perception of autonomy appears to vary between compa-
nies as well as among workers in the same company.

Perhaps the most crucial determinant of perceived autonomy in algorithmically
managed platform work is the worker’s income dependency on the job. Muralid-
har, Bossen and O’Neill’s (2022) case study of the Indian ride-hailing platform Ola
encapsulates the phenomenon. The authors describe how the platform and its design
(1) heighten Ola drivers’ precarity while providing little benefits and (2) shift more
customers from street-hailing to app-based hailing, which intensifies the drivers’
dependence of the platforms (Muralidhar et al. 2022). Similarly, Ma and Hanrahan
(2019) found that dependency on platform income heavily influenced Uber drivers’
attitude toward the platform and difficulties faced on the job. Schor et al. (2020)
emphasized this heterogeneity of the workforce in various platform companies as
well as the disparate experiences of part-time and full-time gig workers. Schor et al.
(2020) also found that, to have satisfying work experiences, alternative sources of
income and security were almost a precondition, as supplemental earners were more
satisfied and earned more. Furthermore, Wood et al. (2019) assess that on online free-
lancing platforms, most workers have two options: (1) low flexibility, high intensity,
and high job security; or (2) high flexibility, low intensity, and low job security.

According to Rani and Furrer’s study (2021), on five online freelancing compa-
nies—Amazon Mechanical Turk, CrowdFlower (Figure Eight), Clickworker, Micro-
workers, and Prolific—the average earnings were $2.69 per hour (and $2.03 when
unpaid work was accounted for). The authors conclude that the design features of
these platforms do not allow workers any control or autonomy over their work pro-
cess or working time in this context of online freelancing in developing countries.
Furthermore, the global workforce established by these micro task platforms seems
to create “a race to the bottom,” where the one asking for the smallest compensation
will receive the job. Rani and Furrer (2021, pp. 20-21) point to similarities between
earlier forms of business process outsourcing that created routine, unspecialized jobs
in indecent working conditions.
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While algorithmic systems’ impact on worker autonomy is most pronounced in
platform work, similar trends have been observed in more traditional fields as well.
For example, Ruiner and Klumpp (2022) report how the previously autonomous job
of truck drivers has seen increasing levels of control and transparency through the
introduction of algorithmic systems, such as digital cargo scanners and location and
downtime tracking tools. Similarly, Perez, Conway, and Roques (2022) describe how
bank employees felt their autonomy decreased after the bank started using machine
learning systems as a part of their work tasks.

For full-time platform workers, the experience of control appears more intense: to
make a living, they are often forced to specific practices over which they have little
control. These practices include long workdays, finding ways to game, circumvent,
or manipulate the algorithm, and tricks specific to each gig job, such that algorith-
mic management may create a digital version of Taylorism. Based on the literature,
flexible and autonomous platform work appears elusive, especially if the worker is
entirely dependent on platform income.

3.2.2 Digital Taylorism - Are algorithms taking management back a hundred years?

Scholars argue that with algorithmic management practices, new professions are
introduced with typical aspects of Taylorism, from piecemeal wage to standardiza-
tion, deskilling, decomposition, commodification, and exploitation of work (Schildt
2017; Altenried 2019; Jarrahi 2019; Mengay 2020). In contemporary organizational
theory, this phenomenon, called digital Taylorism, appears to represent a new direc-
tion with some familiar characteristics.

Stark and Pais (2020) point out how in the early twentieth century Taylorism legit-
imated the growth of a new managerial class. In addition to Taylorism’s traditional
image of the assembly line, computer integrated manufacturing (CIM) and its vision
of automating control functions during the 1970 and 1980 s, as well as the lean pro-
duction methods and their digital performance measurement systems that became
widespread by the 1990s can be seen as early versions of algorithmic management
(Schaupp 2022). Such control-oriented algorithmic management practices appear to
reinforce the mechanistic idea of man inherent in scientific management (see e.g.,
Grint 2011), in which a worker is a standardized, replaceable cog in the operating
system. Illustrating the phenomenon, Altenried (2019) describes how UPS delivery
drivers face increased measurement, intensification, and surveillance of labor with a
74-page guidebook and 200 sensors per truck guiding their work.

One could claim that the original Taylorist mode of organizing work is already
algorithmic in nature (following a specific list of orders), but the performance is still
overseen by a human manager. In digital Taylorism, humans perform algorithmic
work while being supervised by software algorithms, who possess no consideration
for the workers humanity that a human supervisor may have. Consequently, Altenried
(2019) argues that instead of a mere rebirth of Taylorism, digital technologies extend
and radicalize the logics that have been at work for centuries.

Not limited to factories and warehouses, the digital version of Taylorism appears
to be entering new fields in new ways. Ovetz (2020, p. 2) notes how standardization,
deskilling, and commodification have entered academic work with the introduction
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of “education technologies designed to rationalize academic labor by transforming
the assessment of comprehension of content knowledge to measurement of profi-
ciency in task completion”. Giermindl et al. (2021, pp. 16—17) point out how transfer-
ring the efficiency-driven logic of analytics to human resource management carries
numerous risks, from impairing transparency and accountability to marginalizing
human reasoning and eroding managerial competence.

Remote freelancing and crowdwork platforms also recreate new forms of Tay-
lorism. According to Altenried (2020), instead of producing a “digital mass worker,”
these labour platforms create a heterogeneous global workforce. Braesemann et al.
(2022) observe similarities in the spatial division of work between this trend and the
offshoring of business process that started in the 1980s; in this case, how increasingly
standardized and modularized knowledge work tasks enable the global division of
knowledge work between the global north and global south. According to Braese-
mann et al. (2022) digitally enabled remote work is likely to reinforce the prevalent
global dynamics rather than distributing knowledge work more evenly.

Given that the clients of remote freelance workers may live on different conti-
nents, workers may experience relative freedom and autonomy in how to work, as
long as the end product is satisfactory (Wood et al. 2019, pp. 64—65). Still, intense,
irregular work schedules seem common, and workers may be expected to work in
the middle of the night. According to Wood et al. (2019), in this remote freelance
work context, contrary to traditional forms of Taylorism, control is enforced at the
end of the labor process rather than during it. Indeed, modern forms of Taylorism do
not necessarily depend on physical control but on digital scaffolds of monitoring and
control (Rosenblat and Stark 2016, p. 3772). Altenried (2020) argues that such mea-
sures build a figurative factory of digital labor, which seems to mirror the concept of
“digital iron cage,” as phrased by Faraj, Pachidi, and Sayegh (2018).

As a part of the digital scaffold, researchers have noted the importance of the rat-
ing system, which outsources performance evaluation to the customer and may even
automatically fire workers if their performance drops under a certain level (Lee et al.
2015; Rosenblat and Stark 2016). Moreover, drawing on labor process theory in his
analysis of platform companies, Gandini (2019) argues that labor power “comes to
be transformed into a commodity in a context where the encounter between supply
and demand of work is mediated by a digital platform, and where feedback, ranking,
and rating systems serve purposes of managerialisation and monitoring of workers”.

According to Galiére (2020), in addition to rational control, normative control also
plays a part. In her study, Galiére (2020) uses the case of Deliveroo in France to show
how self-entreprencurial discourse may be used to foster acceptance of algorithmic
management. Similarly, Pignot (2021) stresses how crucial ideology is to organiza-
tional control and how ideologically seasoned algorithms may go deeper than tradi-
tional control mechanisms.

With such an array of control methods, standardized algorithmic management
practices seem to eradicate or circumvent the need for trust. Whether ordering a food
delivery, a ride across town, or data labeling services, the clients (and employers)
know that they will receive a standardized service. For the person offering these
services, however, this often means less creativity or even the need to make deci-
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sions, and more following detailed instructions and ticking boxes to confirm that the
instructions have indeed been followed.

Digital Taylorism brings about new versions of old control mechanisms, but in
reacting to them, workers also borrow from the early 20th century. Reid-Musson,
MacEachen, and Bartel (2020, p. 147) compare Uber drivers’ avoidance and mocking
of a new carpool service to the “soldiering” steelworkers in 1911, who limited their
work effort in response to poor job conditions.

Nevertheless, the control-oriented model is not the only option for a platform
company; it is simply the one chosen by many of them. Jarrahi et al. (2020, p. 180)
state that Upwork’s knowledge intensive freelancing platform that allows workers
to control tasks is an example of how algorithmic management does not necessarily
deskill workers. In their study of the food delivery platform, Wolt, Kusk, and Bossen
(2022) found that instead of penalizing or reducing wages, the company uses “lenient
algorithmic management.” This, combined with providing the possibility of receiv-
ing human support in difficult situations, has led to a comparatively positive worker
experience. In addition, Wood et al. (2019) note, that in many situations, it is not at
all clear what benefit constant surveillance affords companies.

Digital Taylorism is a complex mix of control mechanisms and sociotechnical and
economic factors. Whereas sociotechnical factors define the characteristics of digital
Taylorism, it is the income dependency on algorithmically managed work that seems
to determine its intensity. As low piecemeal wages have been common in algorithmi-
cally managed jobs so far, workers are often forced to long hours and to carry out
specific, non-flexible, paid, and unpaid tasks to optimize their income. This appears
to be the case in both developing and developed countries. The presence of precari-
ous, easily replaceable workers with the status of independent contractor is key to
platforms being able to deliver highly standardized services, according to Veen, Bar-
ratt, and Goods (2019, p. 401).

One could claim that many of the repetitive, closely controlled jobs envisage fur-
ther automation. If one day the processes are fully automated, it appears that the com-
panies do not have to greatly change their models when switching from Uber drivers
to self-driving taxis, or from food delivery bikers to automatic delivery drones.

3.2.3 Asymmetrical information: how algorithmic systems affect organizational
power structures

A common theme in the reviewed literature is that in many platform companies, the
algorithm “knows” a lot of the worker, but the worker knows little of the algorithm.
As Rosenblat and Stark (2016) state, Uber has used this asymmetry of information
and power to structure control over its workers. However, information asymmetry is
not limited to platform companies. Aloisi and De Stefano (2022) note that since the
post-pandemic shift towards remote work practices, any company has at its disposal
a plethora of tools from contact-tracing apps to productivity measurement software
to gather information on their workers.

Once again, this phenomenon is arguably not an unforeseen circumstance but a
new version of old power dynamics. Chan and Humphreys (2018, p. 31) argue that
Braverman’s (1974) analysis of managerial control as the abstraction and monopoly
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of knowledge is relevant to the platform labor of today. Chan and Humphreys (2018)
also point out that in the “datafication” of the workplace, knowledge workers, such
as journalists, legal experts, and medical professionals, retain more autonomy than
blue-collar service workers.

According to Schildt (2017), an aspect of algorithmic management is power shift-
ing from managers to larger groups of experts in analytics, programming, and busi-
ness. Due to their specific expertise, programmers now have the power to potentially
impact millions of workers with their decisions regarding algorithmic management
systems. The top management customarily decides the aims of the algorithmic sys-
tems, yet the fact that many managers may lack a deep understanding of the code
increases the role of programmers. Barati and Ansari (2022) view the lack of techni-
cal knowledge as a risk that can lead to overestimating the transparency and objec-
tivity of algorithmic management systems. This can in turn deepen the pre-existing
power asymmetries by increasing systematic biases, opacity of decisions and viola-
tions of worker privacy (Barati and Ansari 2022).

Workers and employers are not the only stakeholder groups affected by algorith-
mic technologies. Kinder, Jarrahi, and Sutherland (2019, pp. 212:17-18) describe
how the structure of Upwork’s online freelancing platform facilitates information
and power asymmetries that favor the company over freelancers and the clients hiring
their services. For example, the authors state how Upwork monitors the chat between
freelancers and clients, intervening if either party mentions an external platform that
could potentially be used to go around Upwork’s intermediary platform.

It is worth stressing that many of the most prominent cases of algorithmic manage-
ment have taken place in the relatively novel context of the platform economy, where
the operational model has been in a state of flux from the start. With the regulations
underdeveloped, platform companies have experimented with tweaking their algo-
rithmic systems and operational models—at times in controversial manners. There-
fore, scholars have called for updating national and international laws to close these
regulatory gaps (Nilsen et al. 2022; Aloisi and De Stefano 2022).

As we have seen, algorithms impact power relationships only partly due to their
nature and just as much due to organizational decisions. Bucher, Schou, and Wald-
kirch (2021, p. 19) emphasize that “algorithms cannot be seen as neutral, technologi-
cal progress which merely reduces transaction costs between workers and clients”.
This position emphasizes the responsibility that companies have in the decision-mak-
ing process. Accordingly, one can claim that, instead of technology predetermining
it, there are several ways in which algorithmic management can be used to manage
workers.

3.3 Synthesis: Algorithmic Management Grid — a framework of the way
algorithmic systems are used in management

Based on previous studies’ descriptions of algorithmic management reviewed for this
article, we propose a novel framework of Algorithmic Management Grid to catego-
rize the ways algorithms are used to manage workers (Fig. 2). The grid is born from
both what exists and what is lacking from the empirical record on the topic. There
is an ample amount of case studies describing how algorithmic systems are used in

@ Springer



N. Noponen et al.

NOVEL ORGANIZING

Algorithm as Algorithm as
a manager: a mentor:
- cost efficiency - augmentation
- resources - wellbeing
- process - autonomy

CONTROLLING ENABLING

Algorithm as a Algorithm as
controller: a servant:

- cost efficiency - augmentation

- performance - performance

- monitoring - tools & methods

TRADITIONAL ORGANIZING

Fig. 2 Algorithmic Management Grid: How organizations are using algorithms to manage workers

control-oriented ways in platform companies, as well as in some more traditional
organizational settings. Yet, mostly lacking from the literature are case studies of
more enabling way of using algorithmic systems in management.

Conceptual articles noting the possibility of such arrangements, do however
exist. For example, in evaluating algorithms’ role in the future of management, Jar-
rahi (2019) refers to Zuboft’s (1988) idea of how information technology can either
automate work or informate and augment workers. Schildt (2017), in turn, divides
algorithmic management systems to optimizing-oriented (with a focus on controlling
workers) and open-ended systems (with a focus on providing information for work-
ers). This finding of the theoretical and conceptual imbalance is at the root of our
framework.

Thus, the approaches to using algorithmic systems in management are distin-
guished based on their relation to the two axes of the grid. The horizontal axis is
determined by whether an organization uses algorithmic management systems as a
tool to closely control and monitor workers, or whether algorithmic systems are pro-
vided to workers as a tool to enable and augment them in their work. Schildt’s (2017)
division helps to illustrate this distinction. When a system is designed to optimize the
behavior of human workers and make decisions for them to follow, it represents the
controlling end. If, instead of giving orders, a system provides workers with open-
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ended information to help make decisions on their own, it is considered an enabling
system.

The vertical axis implies whether the algorithmic system is used in a novel or a
more traditional model of organizing. The latter implies a model that relies more on
human supervisors, whereas in the novel models, most supervisory tasks are auto-
mated or in some cases, not carried out at all. While in novel organizing models, such
as platform companies, algorithmic systems are more likely in a central, salient role
in management, in traditional organizations their role is often limited to carrying out
or helping in individual managerial tasks.

3.3.1 Controlling - Novel organizing: Algorithm as a manager

Based on the case studies so far, a large chunk of the use of algorithmic management
could be classified into the controlling and disruptive quadrant, since many platform
companies’ operational model is a relatively novel, disruptive one based on close
worker control and monitoring, aimed at optimizing the work process and maxi-
mizing performance. Novel methods of organizing are reflected in, for instance, the
absence of human managers as well as in the new approaches to work itself—it is less
tied to time, location, and organization, representing so-called flexible labor (part-
time, short-term, project-based) (see e.g., Edgell et al. 2016). Of the recent examples,
food delivery and ride-hailing companies perhaps represent a more controlling end.
Some online freelancing companies have more of the enabling features, yet they
may remain in the same quadrant. As these novel organizational models rely little
on human managers, algorithmic management is perhaps the most distinguishable in
this quadrant.

3.3.2 Controlling - Traditional organizing: Algorithm as a controller

Both quadrants on the controlling side consist of companies attempting to increase
productivity by automating monitoring and controlling functions in ways that may
resemble digital Taylorism. The two quadrants have a similar goal but slightly dif-
ferent methods of reaching them. Whereas workers in the novel organizing quadrant
are often considered independent contractors, conventional employment relation-
ships and organizational structures are common in the traditional organizing quad-
rant. In these organizations, the workers interact more with human managers, while
the algorithms play a role in monitoring and evaluating their work efficiency and
assist human managers in optimization-oriented decision-making. Overall, the tradi-
tional methods of organizing are also reflected in the strong connection to time (fixed
hours), place (fixed workplace and organization), and rigid labor relationships (fixed
contract, longer-term) (see e.g., Autor et al. 2020).

3.3.3 Enabling - traditional organizing: Algorithm as a servant
As in the previous quadrant, companies using algorithms as servants are likely to

have traditional organizational structures and focus on improving performance.
However, the two quadrants have opposing approaches to reaching the target. Using
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Schildt’s (2017) distinction, the types of algorithmic systems here are more open-
ended: instead of a tool that controls workers, it is a tool that workers control. The
aim is to equip professionals with algorithmic tools to empower and augment them in
their tasks and in making decisions.

For example, IT companies that use project management platforms to facilitate
teamwork may be placed in this quadrant. Nevertheless, workers are supervised by
human managers, and as such, algorithms’ role is not as pronounced in this quadrant.
Workers can face challenges in integrating algorithms into their existing work prac-
tices, even while being supportive of their potential (Wolf and Blomberg 2019). This
quadrant may include programmers who develop systems that monitor the workers
in the controlling quadrants.

3.3.4 Enabling - novel organizing: Algorithm as a mentor

Organizations that use algorithms as mentors also attempt to empower and augment
workers. However, they do so with novel organizational models, often without a
traditional top-down hierarchy, to enable self-directed teams. Platform cooperatives,
cooperatively owned companies that utilize a digital platform (see e.g., Schneider
2018) represent an example: cooperative companies that have worker-owners decid-
ing for themselves how to use the algorithms in organizing their work.

It is crucial to note, that by mentor, we do not necessarily imply that the algorith-
mic system is presented as a virtual, anthropomorphic character. We merely imply
that the system provides open-ended information and guidance for workers to base
their decisions on — in opposition to a controlling system that makes the decisions
for workers to algorithmically execute.

Among the literature on the topic, there are very few cases of using an algorithm
as a mentor. The lack of enabling cases in the literature may be explained by the
fact that when organizations use digital technology in an empowering manner, it
appears to be rarely called algorithmic management. Indeed, there may be numerous
organizations around the world using enabling algorithms—perhaps not as techni-
cally sophisticated as some of the more controlling ones, but often more effective in
achieving their purpose.

The Algorithmic Management Grid aims to show how different the approaches to
using algorithms in management may be. However, it is important to note the frame-
work’s limitations. The grid is a simplification; in most cases of algorithmic manage-
ment, both ends of the grid are at play simultaneously. An algorithm may enable in
some areas (e.g., offering flexible working hours) while being simultaneously strictly
controlling in others (leaving no flexibility on how to carry out the work). It is often
more complicated than the mere sum of the enabling features minus the controlling
ones. Even within the same company, two different workers with similar tasks may
label their experiences in different quadrants. Furthermore, we do not claim that these
two axes are the only ones that could be used to classify algorithmic management.
Additionally, how one experiences working under algorithmic management is argu-
ably only partly determined by the way algorithms are used, as other aspects of the
work arrangement also appear crucial. These associated aspects, include the level of
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dependency of platform income and outside factors, such as the price of gasoline for
transportation platform workers.

4 Discussion & conclusion
4.1 Discussion and suggestions for future research

In this chapter, we discuss the implications of the findings of our systematic litera-
ture review and of our theoretical framework, while providing suggestions for future
research.

4.1.1 Algorithmic management in traditional organizational contexts

The Algorithmic Management Grid was created both by what exists and does not
exist among the literature. There exist rich descriptions of working on novel labor
platforms under control-oriented algorithmic management systems. Continuing to
observe and shape the organizing of platform labour remains important, but more
research is needed of the use of algorithmic management systems in more traditional
organizational settings (as also pointed by Jarrahi et al. 2021).

Unlike in platform companies, where algorithmic systems are central, in traditional
organizational settings the role of algorithms in management is more varied and often
limited to helping in individual managerial tasks. Streamlining human resource man-
agement processes, such as payroll calculation or recruitment is a common example.

Still, in the aftermath of the remote work boom initiated by the coronavirus pan-
demic, the influence of algorithmic management systems also appears to be rapidly
increasing in traditional organizations. According to news reports (e.g., Marks 2021),
a growing number of companies have chosen to use remote monitoring technologies,
from in-house cameras to productivity and activity tracking software. This, naturally,
opens a host of research questions, from the impact on worker welfare to evaluating
whether remote monitoring provides productivity or other benefits.

4.1.2 Enabling uses of algorithmic systems in organizing

Also largely missing from the algorithmic management literature — and what we
aimed to highlight with our framework — is technology’s potential to enable novel,
autonomous forms of organizing. It appears that with the rise of platform labor and
remote work arrangements, the future of work will look different than during the last
century. The threats and perils along this trajectory are aptly documented (e.g., Huws
2016; Fleming 2017; Faraj et al. 2018), yet it remains less clear what the desired
future of organizing looks like. For example, the way the Dutch nursing company
Buurtzorg utilizes technology in supporting its self-directed teams of 12 nurses (see
e.g., Nandram and Koster 2014) provides an interesting contraposition to the control-
oriented platform companies, which is lacking in the algorithmic management litera-
ture. How this gap may be bridged empirically and conceptually is a crucial avenue
for future studies.
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In addition, as the enabling uses of algorithmic systems may not be called algo-
rithmic management, it is likely that there exist studies that use different terms to
describe cases where technology is used in support of self-directed teams and shared
leadership, for example. Therefore, future studies should focus on bringing existing
contributions from such discussions into the debate on algorithmic management, in
addition to studying novel empirical contexts.

4.1.3 Extending algorithmic management research to new contexts and targets

There are various contexts for more algorithmic management research. These con-
texts include previously understudied countries and types of case organizations
around the world.

Even though there are studies on the topic from other contexts as well (e.g., Bai
et al. 2020; Basukie et al. 2020; Anwar et al. 2021), much of the research has taken
place in Western contexts and is written from a Western point of view. Yet, as algo-
rithmic management practices on crowdwork platforms create a global on-demand
workforce (Altenried 2020), more research from local viewpoints around the world
are needed, for example on the experiences of working for European or North Ameri-
can companies from the Global South.

Another interesting context largely missing from the discussion on algorithmic
management is platform cooperatives (see e.g., Schneider 2018). Studying and com-
paring how workers perceive algorithmic management systems in platform coopera-
tives could provide valuable insights on the phenomenon.

Previous studies have justly focused on workers’ perceptions of algorithmic man-
agement, but the scrutiny should be extended to managers, software developers and
other stakeholders. Even though software developers’ role has been identified as
increasingly influential in shaping algorithmic management (Schildt 2017; Jarrahi
et al. 2021), few studies have examined their perspective on the topic. As such, it is
critical to conduct more studies where software developers’ perceptions of the pro-
cess of developing algorithmic systems is interpreted.

4.1.4 Algorithmic management in relation to traditional management theories

Evaluating algorithmic management through the framing of digital Taylorism has
allowed to situate the practices along the progression of organization theories. Algo-
rithmic Management Grid provides opportunities for approaching the topic through
the lens of traditional management theories beyond Taylorism. For example, future
studies can examine and compare the sensemaking processes (e.g., Weick et al. 2005)
of workers, software developers and managers in companies located at different
quadrants of the grid. Also, future studies should address the potential short-term and
long-term implications on efficiency, welfare, and innovativeness of organizations by
different approaches to algorithmic management.

Additionally, future research should further explore the role of technology in rela-
tion to the general approach to organizing. For example, what is more important in
reaching desired organizational outcomes, utilizing the most advanced algorithms or
the general approach to organizing? We believe that the decision on whether algorith-
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mic systems are used to control or enable workers is central on the matter. In addition,
the role of culture remains greatly understudied, and future studies should address
how organizational culture influences or is influenced by different ways of utilizing
algorithmic management.

4.1.5 Factors impacting workers’ perceptions of algorithmic management

The articles reviewed in our article show a variety of organizational use cases and
workers’ experiences under algorithmic management. These experiences seem to be
partly explained by the algorithmic management system itself, and partly by other
factors surrounding it, such as, income dependency, employment status and the loca-
tion of worker and the company. More research is needed to determine the impact
each factor has on working under algorithmic management. A variety of approaches
and methods seem suitable. For example, a qualitative approach can identify the fac-
tors impacting work under algorithmic management and a quantitative approach may
be used to investigate the factors’ relative importance.

Although not the whole picture, the ongoing debate on the employment status of
platform workers seems to be a crucial piece in the puzzle of algorithmic management
and novel models of organizing. Traditionally, an entrepreneur has been justified to
earn a profit as a reward for assuming the financial risk involved. An employee, on
the contrary, trades the chance of profit for the security of making a steady living with
less financial risk. In the worst case, however, platform workers under algorithmic
management receive the short end of both sticks: they have neither the possibility of
making a profit nor the security of making a steady living.

Income dependency also appears to be a key determinant of the experience of
working under algorithmic management. One could claim that even if all other
issues, from employment status to coercive control, were solved, it would be for
naught if the compensation from algorithmically managed work was not enough to
pay the bills. However, making a living is still only the baseline motivation, and gig
workers naturally have a variety of other motivational goals, as evidenced by Jabagi
et al. (2019).

4.1.6 Algorithmic management and the future of work

In the past years, there has been speculation about digitalization and artificial intel-
ligence wiping out workers across a variety of fields (e.g., Frey and Osborne 2017).
However, so far, one could claim that instead of replacing workers with robots, work-
ers have often been forced to work as if they were robots, and the tasks being replaced
are largely the ones of managers of these “human robots”. Indeed, in his examination
of algorithmic management among the historical development between capital, labor,
and investment in automation, Schaupp (2022) argues that algorithmic management
has been viewed as a cheaper alternative to automation. As fully automating produc-
tion processes demands heavier investment, companies have instead chosen algo-
rithmic management practices to gain more control over the workforce, that remains
more flexible than robots.
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Nevertheless, in mechanical tasks, there is arguably nothing inherently wrong with
using algorithmic management in a more controlling manner (see Lee 2018). In fact,
an enabling manner could needlessly complicate tasks, such as connecting the near-
est driver to pick up the passenger and choosing the fastest route to their destination.
Based on the literature, however, the problems with working under algorithmic man-
agement seem to arise when workers are treated as if they were robots, not acknowl-
edging their human needs and limitations.

It should also be noted that in most companies, only some of the tasks of the
organization seem to be performed by algorithms. The rest are done by either human
managers, workers themselves, or not done at all, as often seems the case with pro-
viding organizational support, for example.

As managerial tasks are reimagined through algorithmic systems, platform com-
panies’ bare-bones organizational models allow both theorists and practitioners to
re-examine fundamental questions, such as whether human supervisors are needed
or can responsibility and leadership be shared among workers. Algorithmic tech-
nologies further emphasize the importance of the rules and regulations with which
organizations operate. Therefore, the decision on how algorithmic systems are used
in management is essential.

Although rapidly developing, the topic of algorithmic management has not reached
a level of full maturity. Will algorithmic management practices and its theories expe-
rience similar stages or paradigms as the discipline of human management did, going
from efficiency maximizing Taylorism to more human-centered approaches? In any
case, by learning from the missteps and accomplishments of the early versions of
algorithmic management, theorists and practitioners may have a chance to ease some
of the growing pains of the process.

5 Conclusion

Despite being a rapidly expanding research area, little summarizing literature exists
on the way algorithmic systems are used in management. This systematic literature
review complements the insights provided by previous reviews on the topic (Kellogg
et al. 2020; Heinrich et al. 2022), by (1) providing a descriptive overview of algorith-
mic management literature, (2) by identifying and analyzing the key concepts among
the debate on algorithmic management, and (3) by creating a theoretical framework,
Algorithmic Management Grid, that depicts the ways organizations are using algo-
rithmic systems in management.

We identified the following key debates among the topic: First, algorithmic man-
agement practices simultaneously restrain and enable workers’ autonomy (e.g., Lee
et al. 2015; Mohlmann and Zalmanson 2017) yet the need to make ends meet seems
to force workers to long days and specific work practices (e.g., Wood et al. 2019;
Schor et al. 2020). Second, algorithmic management systems create a digital version
of Taylorism, with both new and old characteristics (e.g., Rosenblat and Stark 2016;
Schildt 2017; Altenried 2020). Third, algorithmic management practices and its built-
in information asymmetry create new and changes existing power structures (e.g.,
Rosenblat and Stark 2016; Gandini 2019; Jarrahi et al. 2020).
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While previous studies have advanced the debate on the topic with various con-
ceptual contributions, models depicting different types of algorithmic management
systems have been lacking. Our framework of Algorithmic Management Grid shows
how algorithmic systems may be used with a focus on either controlling or enabling
workers in both platform companies and more traditional organizations.

Ultimately, the way algorithmic management is used appears to be determined by
trust—whether workers are trusted to perform well autonomously or whether work-
ers need to be controlled and monitored to make sure they are doing what they are
supposed to. Based on the reviewed studies, it seems that algorithmic management
has so far been mostly used in a controlling, exploitative manner. We claim, however,
that this need not be the case, as there exist more enabling and less exploitative ways
of using algorithmic systems in the organization of work. The Algorithmic Manage-
ment Grid emphasizes that the way companies use algorithmic management is not
predetermined by technology but decided by organizational actors.

Algorithmic management tools may be used as a support system that provides
flexibility and efficiency by minimizing organizational hierarchy. However, in the
worst case, algorithmic tools are used to bring the oppressive principles of scientific
management to the extreme, resulting in Taylorism on steroids.
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