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Competence in the Era of Digital Automation:
Implications for Knowledge Workers — A Literature Review

Research full-length paper

Abstract

Digital automation based on technologies that learn, reason, and act is changing work life. This will
inevitably and specifically have implications for knowledge workers and their interplay with digital
technologies. In this paper, we report from a review of IS literature on the implications of digital tech-
nology for knowledge work and knowledge workers' competence. We take the knowledge worker's per-
spective and provide an overview of research and knowledge in the field. The aim of this article is to
analyse and relevantly understand the implications of digital automation on work and professions. The
contribution is twofold. First, the paper provides an overview of previous research and knowledge on
digital automation and knowledge work. Second, it contributes to conceptualising and understanding
the challenges and opportunities that digital automation brings to human competence and knowledge
work.

Keywords: digital automation, knowledge work, knowledge worker, professional competence, skills
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1 Introduction

"I did laugh off the idea of Al replacing writers or affecting my job until it did," narrated Dean Mead-
owcroft, a former copywriter in a small marketing department, reflecting on the profound impact arti-
ficial intelligence (Al) has had on his profession. Initially introduced to augment the efficiency of his
team, Al fell short of expectations, producing content lacking in individuality and requiring significant
human oversight to ensure originality. Despite initial drawbacks, Al eventually outpaced human cop-
ywriters, completing tasks in a fraction of the time. Dean Meadowcroft and his team were laid off ap-
proximately four months after the Al implementation, leading Dean to suspect they had been replaced
by the now adequately trained Al (Rose, 2023, June 15). Stories and anecdotes like this tell us some-
thing about the transformation of work accelerated by digital automation (e.g., Arregui Pabollet et al.,
2019; European Commission, 2019b). By digital automation, we refer to automation enabled by tech-
nologies such as Al and machine learning, generative Al, chatbots and cognitive process automation to
carry out work previously done by humans (see, e.g., Benbya 2021; Lacity & Willcocks, 2021; Jo-
hansson et al., 2020; Ciarli et., al 2022).

Reconfiguration of work, propelled by digital automation, has become a transformative force altering
work dynamics (Arregui Pabollet et al., 2019). Digital automation transcends substituting unqualified
tasks to include complex decisions and customer engagement. Digital automation technologies are
now utilised for tasks ranging from the mundane to the complex. Such digital automation has complex
and unexpected implications for work and workplaces (Mayer et al., 2020). While digital automation
can lead to replacing or deskilling specific groups of knowledge workers, it can also augment profes-
sionals to perform previously impossible tasks (see, e.g., Benbya et al., 2021; Coombs et al., 2020;
Davenport & Kirby, 2015). This clearly has implications for the competence of knowledge workers
and their interplay with "digital competence."

In this review, we consider knowledge workers who represent employees who apply theoretical and
analytical knowledge acquired through formal education to make judgments competently and perform
qualified tasks (see, e.g., Drucker, 1969; Cortada, 1998). Drawing on Acemoglu and Autor (2010), we
also define skills as the ability to use practical knowledge and know-how to complete work tasks suc-
cessfully, including work-related problem-solving. Competence is traditionally defined as the interac-
tion between individuals and their work tasks, focusing not merely on knowledge and skills alone but
on the specific knowledge and skills needed to execute a particular job or task effectively (McClel-
land, 1973).

Implications of digital automation have led to some concerns. In Sweden, nearly one in five people,
specifically 18 per cent, currently utilise Al tools in their workplace. Despite this, there is some appre-
hension regarding the technology, with 27 per cent feeling they need to significantly alter their skill
sets due to Al (Voister, 2023). Research suggests that in many sectors, such as language and retail, the
need for human involvement in tasks will likely decrease due to digital automation (see, e.g., Grace et
al., 2018). In addition, it requires digital literacy, i.e., the ability to perform work effectively in a digi-
tal setting (Nguyen et al., 2020). It also highlights the growing importance of advanced skills and for-
mal education in the workforce (Hession & Rifkin, 1996). In short, as tasks become automated, the
value of cognitive, social, and emotional skills increases (Davenport, 2016) and imposes a re-
definition of knowledge workers' competence needs (Autor, 2015; Brynjolfsson & McAfee, 2014).

Despite a growing body of knowledge on the implications of different kinds of digital automation,
empirical research on digital automation's implications for knowledge workers in private white-collar
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work is still limited, especially from the knowledge worker's perspective. There is also a lack of inves-
tigations into how tasks change once digital automation has been implemented in knowledge work
(McGuinness et al., 2019; Acemoglu & Restrepo, 2017; Coombs et al., 2020). Moreover, audits and
evaluations of automation initiatives from knowledge workers' perspectives are explicitly called for
(Aleksandre Asatiani, 2022; Lacity and Wilcocks, 2021). Therefore, questions to be answered by the
literature in this review regarding knowledge workers' competence we ask according to Information
Systems (IS) literature:

i) What are the implications of digital automation on knowledge worker's competence in
knowledge work?

i) What are the most investigated implications of digital automation on knowledge workers'
competence, and how have they been investigated?

iii) What does the literature recommend/indicate for future research?

The contribution is twofold. First, we provide an overview of previous research and knowledge on
digital automation and knowledge work. Second, the paper contributes to understanding the general
implications, sector-specific and implications for professions brought to knowledge work by digital
automation. The rest of this paper is structured as follows: section two covers the background of relat-
ed literature, followed by our method section in section three. Section four discusses the main results
of our review, followed by a discussion of our limitations and future research agenda in section five.

2. Background

Digital automation is nothing new. It has been discussed extensively, especially regarding workplace
implementation (Venkatesh et al., 2003; Lauterbach & Mueller, 2014; Tsai & Compeau, 2017; Bal-
dauf et al., 2021). Scholars have suggested different terms for using digital technology to automate
tasks, such as computerisation (Kling, 1996), virtualisation (Brynjolfsson & McAfee, 2014), digital
innovation (Kohli & Melville, 2018), and digital transformation (Osmundsen, 2020). However, these
terms fall short of cogently describing the recent breakthroughs in intelligent technology and the po-
tential for replacing human labour in knowledge work. In our view, they do not capture the transform-
ative nature of current Al advancements.

In information systems research, digital automation and its implications for work have gained signifi-
cant interest. Previous studies (e.g., Bessen, 2020; Susskind & Susskind, 2022) point to decreased rou-
tine positions and reduced weekly hours in these roles (Frey & Osborne, 2013; Susskind, 2020).
Moreover, digital automation has prompted shifts in the job market, triggering responses ranging from
optimism about innovation to anxieties about job displacement (Kumar et al., 2023; Levels et al.,
2019). Researchers present two views on automation's impact on jobs: skill-biased technical change
(SBTC) and job polarisation (Gustavsson et al., 2018). The SBTC perspective suggests technological
advancements favour higher-educated workers in "high-skill” jobs over "middle-skill" and "low-skill*
positions (Autor et al., 2008; Fonseca et al., 2018). However, some scholars argue that SBTC studies
lack direct examination of employee skills and technology use, especially from their perspective (Gor-
don Benzell et al., 2019; Biagi & Federico, 2018).

Information Systems literature explores the implications of technology interaction on IT identity and
professional competence (Orlikowski & Baroudi, 1988; Brooks et al., 2011; Stein et al., 2013; Strich
et al., 2021). As work environments become automated, workers must integrate new technologies into
their professional identities (Carter & Grover, 2015). The OECD (2019) highlights a rising demand for
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digital skills, critical thinking, effective communication, responsibility, and adaptability. Research ef-
forts focus on understanding the implications of automation on white-collar professionals (Strich et al.,
2021; Staaby et al., 2021; Peeters & Plomp, 2022). Thus, it's essential to comprehend how digital au-
tomation of knowledge workers' tasks occurs and its implications on workers' competence from their
perspective in information systems.

2.1 Human Competence

Competence can be understood as the interaction between individuals and their work tasks, focusing
not merely on knowledge and skills alone but on the specific knowledge and skills needed to execute a
particular job or task effectively (McClelland, 1973). In analysing discussions around competence and
how it relates to knowledge work, we examine how it is represented in professional practice. Three
primary perspectives emerge based on the work of Sandberg and Pinnington (2009). Firstly, compe-
tence is a prerequisite, evidenced by the training and education needed to qualify for practice in par-
ticular professions. Equally, Teodorescu (2006) suggests that the traits and skills of successful indi-
viduals can be emulated by those who are "less successful." Secondly, competence is also viewed as
an outcome associated with meeting established performance standards. On this note, Teodorescu and
Binder (2004) identify incompetence as the result of insufficient guidance and feedback, emphasising
the importance of detailed performance evaluations that include clear objectives and benchmarks.
Lastly, competence is described as the ability to effectively perform specific job tasks (knowledge
work), a concept Gherardi (2000) terms as a practical accomplishment (Sandberg & Pinnington,
2009).

It is apparent that competence and practice are intertwined rather than distinct; they can collectively
influence how knowledge workers perceive their roles, approach their tasks, and determine which
qualities to apply in specific situations—Dbe it knowledge, skills, or attributes (Sandberg, 2000). Our
literature review centres on the third interpretation of competence related to job performance (the prac-
tice of doing) in knowledge work, encompassing knowledge, skills, abilities, and traits or attitudes,
allowing us to leverage research across various perspectives in IS see Figure 1.

4 A
Abilities / Yowedge

COMPETENCE

/ Attitudes

Figure 1: Competence based on (McClelland, 1973; Teodorescu, 2006; Sandberg & Pinnington,
2009; Shalalei, 2021)

Skills
-

In the past, research has established a substantive link between professional conduct and competence.
Billett et al. (2014, pp. 29-56) define professional competence as the synergistic integration of
knowledge, skills, and attitudes, which are manifested effectively in practical contexts. Moreover,
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competence embodies an individual's engagement with their professional identity, answering the piv-
otal questions of "Who am | within my profession?" and "How do | enact my professional role?"
(Chreim et al., 2007; Craig et al., 2019; Nelson & Irwin, 2014; Reay et al., 2017). In IS research, hu-
man competence has been recognised as a central area impacting 1S-related interactions among indi-
viduals, organisations, and society (Wiesche et al., 2020). Concerning knowledge work, Lindgren et
al. (2003) argue that competence descriptions do not demonstrate whether knowledge workers apply
competence in accomplishing knowledge work. They further highlight that competence descriptions
are not rooted in knowledge work practice. At best, they indicate prerequisites for accomplishing a
certain work task. Shalalei (2021) emphasises worker competence as the capability or potential exer-
cised in accomplishing work tasks. As digital automation is implemented in the workplace, compe-
tence will change due to the continuous interactions that technology and humans encounter as they
work hand in hand and as technology advances. This recognises the relational association between
humans and technology and emphasises the effort and "work™ involved in managing these interactions
(Baptista et al., 2020). Therefore, in this review, we ask, "What are the implications of digital automa-
tion on knowledge worker's competence in knowledge work?"

2.2 Knowledge work and knowledge workers

Over the past fifty years, since Peter Drucker introduced the concept of "knowledge workers", their
proportion in the workforce has consistently increased, along with various technological tools de-
signed to enhance their productivity (Davenport, 2011). Knowledge work, a term introduced by
Drucker in the late 1950s, emerged from his anticipation of a significant transformation in the nature
of human labour. He predicted a growing need for types of work distinguished primarily by their em-
phasis on thinking as the main task, setting them apart from traditional forms of work (Reinhardt et al.,
2011). "Knowledge work is "the situated practice of applying knowledge within an operational context
to produce knowledgeable, creative, intellectual, and non-routine work™ (Newell, 2015, p. 3; Coombs
et al., 2020). This practice perspective, proposed by Newell (2015) and building on the ideas of Cook
and Brown (1999), refers to knowledge as the result of work in localised situations inherently linked to
these practices.

This perspective aligns with earlier scholars, who imply that knowledge serves as the primary input for
the work, the principal method of executing the work, and the main result of the work (Davenport &
Prusack, 1998). According to Wagner and Prester (2019), knowledge work goes beyond the work of
white-collar professionals, such as lawyers, accountants, and managers, but also includes contempo-
rary occupations, such as software developers, marketers, and designers. Service work can be de-
scribed as the act of utilising personal resources, such as knowledge, to benefit oneself or others (Bar-
rett et al., 2015). Coombs et al. (2020) include diverse jobs, including retail, security, office cleaning,
and more knowledge-intensive work such as consulting. Therefore, in our review of IS literature with-
in the context of digital automation and its implications on knowledge workers' work, when we say
knowledge work, we mean what other scholars call white-collar professions and service work that in-
cludes (white-collar) office and administrative work.

Knowledge work has experienced changes over the years since its conception. This has mainly been
due to the introduction of different types of technology that have only advanced over the years; see
Table 1 below, showing the key technologies used in various knowledge work professions in relation
to different time periods.
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Table 1. Author's illustration of knowledge work evolution

Period Key technologies Examples of knowledge work profes-
sions

Third Industrial Revolution | -Mainframe computers, Early PCs | - Data Entry Clerks, Accountants
(1950s-1970s)

The PC Revolution (1980s) -Personal Computers, Internet - Software Developers, Financial Analysts,
Administrative assistants
The Internet Era (1990s) -World Wide Web, Email, Mobile | - IT Professionals, Digital Marketers,
communications Bank tellers

Mobile and cloud computing | -Smartphones, Cloud platforms, | - Remote Workers, Cloud Computing spe-
(2000s) SaaS cialists

Al and automation (2010s - | -Artificial Intelligence, Machine | - Data Scientists, Al Specialists, Business
present) Learning, Big Data, Robotics, 10T | Analysts, Consultants

Table 1. The evolution of knowledge work according to the authors (based on readings from Benanav,
2020; Barley, 2020; Sako, 2020; Autor, 2015; Brynjolfsson & McAfee, 2014; Kling, 1996)

The IS research community has taken a keen interest in knowledge work, especially since technology
began to be included in the work environment of knowledge workers. For example, scholars have in-
vestigated matters to deal with the professional status of knowledge workers in the labour market (Au-
tor et al., 2001), the improvement of knowledge work processes (Davenport, 2011), the future of
knowledge workers (Frey & Osborne, 2013) and knowledge management (Newell, 2015). The IS field
has also gained much interest from researchers who have investigated different focus areas, which in-
clude consequences for discontinuing knowledge work (Kahila et al., 2018), what knowledge workers
stand to gain from automation (Lacity & Willcocks, 2015), the implementation of automation as dis-
tributed cognition in knowledge work (Asatiani et al., 2019) and digital platforms for knowledge work
(Wagner & Prester, 2019). Some authors highlight what digital automation does for the knowledge
worker; for example, they emphasise the augmentation of knowledge work where machines are added
as key resources in knowledge work practice (Raisch & Krakowski, 2021). Despite the numerous val-
uable contributions made to the body of knowledge generally and specifically to information systems,
there still lies a void in understanding how digital automation changes knowledge workers' work from
the perspective of the knowledge workers themselves.

3. Method

To review previous research on digital automation and work, we explored the literature with research
questions to guide us, as recommended by Webster and Watson (2002). Our literature review aimed to
understand how digital automation has been represented in IS literature and how its implications on
knowledge workers' competence have been investigated, including what this indicates for future re-
search. The following questions drove it:

i) What are the implications of digital automation on knowledge worker's competence in
knowledge work?

ii) What are the most investigated implications of digital automation on knowledge workers'
competence, and how have they been investigated?
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iii) What does the literature recommend/indicate for future research?

3.1 Search strategy and process

A systematic search was conducted using scientific databases, including but not limited to Web of Sci-
ence, Science Direct, and Scopus, to ensure all relevant studies were found. We focused on conference
papers and journals. Renowned sources like the AIS eLibrary, a reliable database for top IS confer-
ences, were also referred to. Given the diverse nature of digital automation and its varied terminology,
a comprehensive strategy was essential. The search terms included "automation,” "white-collar sec-
tor,” "digital automation," "artificial intelligence,” "employee competence,” "employee skills," and
"knowledge worker." These general terms were used for two reasons: to keep the research focused on
specific questions and because papers on the topic lack uniform terms regarding the implications of
automation on knowledge worker skills. The inclusion of "*" after certain words aimed to capture var-
iations, while quotation marks (") targeted specific terms. Boolean operators (AND, OR) were used
to refine searches. The senior scholar list of premier journals was also searched to ensure rigour and
relevance. The search strings used for each database can be found in Table 2 and have been used in the
context of information systems. The selection process involved an initial screening of titles, keywords,
and abstracts to assess relevance. Afterwards, selected studies underwent a thorough full-text review
to check for eligibility. This was followed by a final analysis, which included studies meeting the in-
clusion criteria; see a detailed breakdown of the process in Table 2 below:

Table 2. Process of selection of papers

Databases Web of Science Science Direct Scopus Senior scholar
list of premier
journals

Search String ("automation" OR "digital automation" OR "artificial intelligence” AND ("employee

skill competence™ OR "skills development™ OR "white-collar" OR "knowledge worker
implications" OR "private sector” OR "competence")

Criteria Filters | Title-Abstract-Keywords = Title-Abstract- Title-Abstract- Title-Abstract-
Keywords Keywords Keywords

Peer-reviewed

Initial Results Total retrieved (n= 798)

Refinement Removal of papers that use the term automation or digital automation for non-related con-
cepts

Results after -After duplicates removal - 350

refinement -After studies not written in English - 200

Inclusion Cri-  -Studies conducted on digital automation in private sector knowledge work within the last

teria ten years.

- Research focusing on the implications of digital automation on knowledge workers' com-
petence and their work

Exclusion cri- - Studies not in the IS field

teria -Simulation studies.
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-Editorials.

-Studies with no focus on digital automation or automation in the context of knowledge
workers

-Non-peer-reviewed scientific publications (editorials, books, book chapters, articles).

Results after - after title-abstract-scan: 200
?il?a plying crite- - after full-text retrieval:17

-after forward- backward-search: 25

Table 2: Search and selection process of the sample of articles used in this literature review

This table shows a summary of the research process. Our first sample retrieved 798 papers, and after
several steps using our inclusion and exclusion criteria, we remained with 17 papers. When we carried
out a forward and backward search, we found some papers that complimented our review and added
them to the sample to leave us with 25 final papers for analysis. The sample articles were selected
based on the three main research questions and some extra details like the context, level of analysis,
study approach, and discipline they referenced. The main finding of each paper was used to decide
which research question it fits into. If a paper had important findings related to more than one research
guestion, it was sorted into all the relevant categories. Paré et al. (2015) state that setting rules for
which studies to include or exclude in a review is important. This helps researchers remove studies
that don't answer the main research questions. However, ethical considerations regarding this review
are not required since we are looking at already published literature.

4. Results

This section discusses the findings of our IS literature analysis concerning our three research ques-
tions. We unveiled many kinds of implications from the various authors in our sample. Our findings
are summarised after the discussion to give a comprehensive view. Due to the diverse nature of our
findings, we have categorised them into three main groups, as shown in Table 3 below.

Table 3. Table showing the articles selected

Authors Implication Description

General Implications Sector Specific Implica- Implications on profes-
tions sions

Enhanced = Ethicsand | Skill re- Work dy- Job role Competence
productivi- = employee | quirement | namics changes evolution
ty response changes shifts

Coombs et al. (2020) v > » »

Jiyong Park & Jongho Kim y v y y

(2022)

Denagama Vitharanage et al., » » »

(2020)
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Seiffer et al. (2021) v v v v v v
Asatiani et al. (2020) & v v v
Johansson et al., (2020) v v v v v
Waizenegger and Techatas- v v v <
sanasoontorn, (2022)

Maria Sako, (2023) v v v v v v
Venermo et al., (2022) v v v

Rinta-Kahila et al., (2018) v v v v

Hadidi & Klein, (2024) v v

Sejahtera et al., (2018) v v v v
Pinski & Benlian, (2023) v v v v v

Kortum et al., (2022) v v v

Viale & Zouari, (2020) v v

Ranerup & Henriksen, (2020) v v v v
Kohli & Melville, (2018) W v v
Mendling et al., (2018) v v v v v v
Meyer von Wolff et al, v v

(2020)

Staaby et al., 2021 v v v
Lacity & Willcocks, (2021) W v v v v
Eikebrokk and Olsen (2020) v v

Meyer von Wolff et al, v @ v

(2021)

Ranerup &  Henriksen, v

(2020)

Table 3: Summary of sampled papers

The table above shows our sample's main findings: enhanced productivity is the most discussed impli-
cation in the literature, while competence evolution is the least investigated.

Research in IS on the implications of digital automation on knowledge workers' competence has taken
diverse perspectives, presenting the community with valuable suggestions for approaches to research,
future research areas, and types of analysis. Much of the literature in our sample focused on different
literature reviews that discuss various implications, which we have classified into three main catego-
ries: general, sector-specific, and implications for professionals.

General Implications

These are the broad, overarching implications that apply to various contexts and fields regardless of
specific job roles or industries. In our study, anxiety and insecurity are the prominent responses gen-
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erally expressed by knowledge workers. The fear of being replaced or losing a job has been described
by several studies in our sample (see, e.g., Asatiani et al., 2020; Meyer von Wolff et al., 2021,
Waizenegger and Techatassanasoontorn 2020; Eikebrokk and Olsen 2020; Staaby et al. 2021). These
responses are motivated by the change in work when employees experience changes in how they do
their work. Staaby et al. (2021) report that employees expressed concerns about job loss due to chang-
es in their work tasks, for example. These employees' (knowledge workers) experiences may manifest
in feelings of isolation as they struggle to justify the value of their work. Such expressions raise ethical
concerns about how employees find meaning in their work and feel like valuable contributors to their
organisations (Johansson et al.,2020; Staaby et al., 2021). As a result, some negative responses have
emerged, with employees presenting acceptance issues and reluctance to complete tasks due to their
fears of replacement and ambiguous responsibilities, bringing in issues of trust in the technology and,
in some cases, management decisions (Waizenegger and Techatassanasoontorn 2020; Meyer von
Wolff et al., 2021; Staaby et al., 2021). On the other hand, some responses portray positive implica-
tions for and from knowledge workers. For example, knowledge workers express that technologies
like chatbots enhance their work abilities by aiding with repetitive tasks and enhancing productivity.
This has also been represented as a reduction in workload to concentrate on other complex tasks like
data analysis and decision-making (Waizenegger and Techatassanasoontorn, 2020; Meyer von Wolff
et al., 2019; Viale & Zouari, 2020; Asatiani et al., 2020; Denagama Vitharanage et al., 2020).

Sector-specific Implications

These are targeted effects that implicate aspects of work or specific job functions. Concerning sector-
specific implications, the implications that several researchers have extensively discussed are re-
skilling, deskilling, and upskilling to fulfil the new job roles that emerge because of automating
knowledge workers' tasks (Venermo et al., 2022; Pinski & Benlian, 2023; Asatiani et al., 2020; Jo-
hansson et al., 2020; Kortum et al., 2022; Rinta-Kahila et al.,2018). Digital automation aids in the re-
source optimisation of knowledge workers, creating room for different work models like hybrid work
and remote work in the professional services sector especially (Hadidi & Klein, 2024; Jiyong Park &
Jongho Kim, 2022; Seiffer et al., 2021; Maria Sako, 2023). Organisations have expressed how auto-
mating knowledge workers' tasks gives them a competitive advantage in the sector and increases their
reliability because of their ability to deliver their deliverables efficiently, on time, and accurately (De-
nagama Vitharanage et al., 2020). Asatiani et al. (2020) advise organisations to consider three perspec-
tives when implementing automation in knowledge work: allocating tasks between humans and auto-
mation, reducing the risks of deskilling, and managing collective knowledge shared between humans
and automation.

Implications for professionals

These implications directly affect specific professions and the knowledge workers in this case. They
are tailored to the unique characteristics and requirements of those fields. The need to learn additional
skills is viewed as having two benefits on the task front for the knowledge worker and skill-wise giv-
ing employees some motivation to work (Asatiani et al. 2020; Johansson et al. 2020; Waizenegger and
Techatassanasoontorn 2020) and that they can frame their work better with the new skills attained
(Staaby et al., 2021). However, these benefits or positive responses can only be attained depending on
the knowledge workers' attitude toward changes to their work processes. Digital automation implicates
the job outcomes of knowledge workers. While some scholars report positive outcomes, as discussed
earlier under "sector-specific implications,” a study by Staaby et al. (2021) highlights a decrease in job
meaningfulness. The study found that automation of routine tasks increased employees' workloads,
often with some repetitive tasks, making it difficult for them to justify the value of their work. Task
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disaggregation or bundling is another implication that has not been discussed in detail. New tasks will
be created by Al, but how these tasks will be bundled into jobs, new or existing, remains uncertain
(Sako, 2023). There is also distributed cognition to consider in cases where knowledge workers like
managers must closely examine their operations at the level of individual activities and tasks to under-
stand their characteristics and determine whether they should be assigned to humans or automated sys-
tems (Asatiani et al., 2020). To echo this, Eikebrokk and Olsen (2020) state that employees must learn
to generate value in new ways as they take on tasks that cannot be automated. One way of creating
value has been through cross-team collaboration on tasks (Johansson et al. 2020; Staaby et al. 2021).
Pinski and Benlian, (2023) discuss that this creates an environment of continuous learning in the case
where knowledge workers need to acquire new technical skills, for example, developing competencies
to judge what it means for an Al application in a specific field (e.g., medicine or business) not to be
functionally transparent (e.g., legal and ethical implications or effects on humans interacting with Al).
In their study to investigate the consequences of removing automation from the workplace, Kahila et
al. (2018) mention automation complacency and latent deskilling as implications that are represented
when knowledge workers display strong trust in their systems and feel that they execute their jobs reli-
ably, without making mistakes. This can impact their critical thinking and lead to unrealistic expecta-
tions of automation. For example, this would be very risky for accountants who usually handle various
related but distinct tasks, requiring them to maintain a broad set of skills.

Table 4. Implications description

Implication Category Description Examples

1 | General implications

- These are broad, overarching im-
plications that apply to various con-
texts and fields regardless of specific
job roles or industries.

- ethical challenges, productivity
changes, new work models, tech-
nical skill changes, job displace-
ment, fear, curiosity

2 | Sector-specific implica-
tions

-These are targeted effects that im-
plicate aspects of work or specific
job functions.

- work task changes, reskilling,
deskilling, technological depend-
ence,

3 | Implications for profes-
sionals

- These implications directly affect
specific professions and knowledge
workers in this case. They are tai-
lored to the unique characteristics
and requirements of those fields.

- competence changes, skillset
evolution, job threats, work-life
balance, continuous learning and
adaptability, skill degradation,
automation complacency and la-

tent deskilling

Table 4: Table showing the summary of implications classification according to the authors.

The table above shows a summary of the implications that were revealed by our sample.

Literature reviews and empirical studies were the most prominent approaches used to investigate the
implications of digital automation on knowledge workers' competence. Researchers emphasise the
need for interdisciplinary approaches to enhance knowledge workers' competence in digital automa-
tion, integrating insights from computer science, sociology, and business management (Coombs et al.,
2020; Mendling et al., 2018). They argue that interdisciplinary approaches give a comprehensive view
of what is happening within a particular research phenomenon. There are also calls for human-centric
empirical research. For example, Waizenegger & Techatassanasoontorn (2022), Johansson et al.
(2020), and Sejahtera et al. (2018) all emphasise that empirical studies will help gather data on the re-
al-world impacts of automation technologies, highlighting the importance of investigating how
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knowledge workers can adapt to new technologies and what support they need to maintain and en-
hance their competence. In our findings, we noted that most studies that have been done concentrate
on pointing out the implications like reskilling, the need for adaptability, and continuously learning,
for example, but very few focus on giving guidance to how these can be achieved from the organisa-
tions or knowledge worker's perspectives (see, e.g., Venermo et al., 2022; Kortum et al., 2022; Kohli
& Melville, 2018; Meyer von Wolff et al.,2019).

We also note that studies have concentrated on investigating a particular type of automation, for ex-
ample, chatbots and business process machines, with more papers looking into management-level in-
quiries, which yield mostly findings about how automation enhances productivity and promotes effi-
ciency in organisations (Mendling et al., 2018; Viale & Zouari, 2020; Ranerup & Henriksen, 2020;
Meyer von Wolff et al., 2021). This leaves a void in inquiries at the knowledge worker level because
while aiming for increased digital automation promises cost savings, it confines our thinking to the
parameters of the work currently being accomplished. Studies have also attempted to analyse using
knowledge workers, taking various perspectives like the psychological and social impacts of chatbot
use (Meyer von Wolff et al., 2021; Seiffer et al., 2021;), others have raised ethical implications con-
cerning knowledge workers when automation is implemented in their work tasks, while this is valua-
ble for the community, few inquiries have thoroughly addressed these implications and give recom-
mendation on how to ensure these implications are dealt with or even resolved (Waizenegger &
Techatassanasoontorn, 2022; Johansson et al., 2020; Jiyong Park & Jongho Kim 2022; Coombs et al.
2020). Another point to note is that a few detailed investigations have been done into how competen-
cies or tasks in a particular profession have changed. Jiyong Park and Jongho Kim (2022) attempted to
analyse automatable occupations in the US labour force to explain how tasks would generally change.
They highlight that the often-overlooked reality is that technology directly affects the demand for spe-
cific skills and calls for a data-driven approach to measuring task automation. There are calls asking
for inquiries into how the redesign of human tasks is done, keeping in mind that technology can substi-
tute and complement human tasks (Coombs et al., 2020).

Our review shows that digital automation augments human intelligence for some tasks, boosting de-
mand for professions where these tasks are performed. This duality underscores the importance of un-
derstanding which tasks are more susceptible to automation and which can complement it. The litera-
ture lacks comprehensive studies on how human work tasks are redesigned to accommodate digital
automation, how job skill requirements change, and how workers respond to these changes. We also
note that there are also calls for longitudinal studies to critically analyse the changes occurring in dif-
ferent professions.

5. Discussion

5.1 Implications

Our first research question investigated the implications of digital automation on human competence
in knowledge work that have been studied in the literature. Our second research question sought to
explore the most investigated implications of digital automation on knowledge workers’ competence
and how they have been investigated. To answer these, when we compared our findings to previous
research, we identified some frequently discussed implications in our sample, such as job losses, re-
skilling, deskilling, enhanced productivity, and improved accuracy (see, e.g., Mendling et al., 2018;
Meyer von Wolff et al., 2020; Johansson et al., 2020; Rinta-Kahila et al., 2018). However, because our
focus was on knowledge workers' competence and how they are implicated when digital automation
transforms their tasks, we see implications like changes in tasks, job roles, and skillset evolution be-
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coming more significant implications for this review (see, e.g., Coombs et al., 2020; Asatiani et al.,
2020; Maria Sako, 2023; Sejahtera et al., 2018). The existing research does not provide a clear or de-
tailed analysis of how tasks within a specific profession will change, be disaggregated, or be aggregat-
ed. This is problematic because it could lead to an overestimation of the implications of technology on
knowledge work and the worker's competence. This includes not only quantitative outcomes, such as
job destruction and job creation, but also qualitative changes in work and employment, such as de-
skilling, up-skilling, and the development of new task profiles for existing jobs and or what others
have called "new collar work" (Levels et al., 2019).

Some authors have discussed the overreliance on technologies in our sample (Hadidi & Klein, 2024;
Rinta-Kahila et al., 2018). They argue that due to the constant use of digital automation and the fre-
quent accuracy of its results, workers can develop what they term "automation complacency." Rinta-
Kahila et al. (2018) discuss this in their work, which means that workers begin to depend on machine
outputs and stop critically thinking through these results. This over-reliance on automation can lead to
latent deskilling, which is unfortunate because, for human-machine collaboration to work, there must
continue to be the "human-in-the-loop" in knowledge work practice not only concerning transparency
but also in work ownership and responsibility to ensure any deskilling that could arise is addressed.
This can be done by encouraging knowledge workers to take on new tasks to broaden their skills as
machines aid their work instead of isolating themselves and allowing their attitudes towards digital
automation to take a negative direction (Strich et al., 2021). Digital automation must be viewed as a
complementary tool to humans in their work because it can enhance their capabilities if used and mon-
itored correctly (augmentation), but not as a substitute, which is what we and other authors, argue for
(Davenport and Kirby 2015; Coombs et al., 2020; Benbya et al., 2020;).

According to Davenport and Kirby (2015), augmentation means starting with what humans do today
and figuring out how that work could be deepened rather than diminished by a greater use of ma-
chines. This explanation emphasises humans more than machines, complementing the resolution of
ethical concerns like autonomy in knowledge work. When workers lose the ability to perform tasks
they once did manually or think critically about their work, this increases risk in knowledge work,
whose fundamental separation from other forms of work is thinking, as discussed by (Reinhardt et al.,
2011). This risk has implications on their competence, begging the need to answer the question, who
am |, and what do | do? This question can be answered by looking at knowledge workers' tasks, seeing
the level of materiality of the automation added to their tasks and comparing how much change occurs
in their knowledge work in practice. Jiyong Park and Jongho Kim (2022), in our sample, argue that, in
some instances, higher levels of automation do not necessarily result in reduced labour demands for
specific tasks. This suggests that investigations employing data-driven approaches and quantitatively
measuring the degree of automation at the task level can be of more value to investigating this phe-
nomenon, especially when specific professions are investigated from the knowledge worker's perspec-
tive. Our review calls for dynamic, data-driven approaches that reflect recent changes in human com-
petence of knowledge work and the technological capabilities to automate various tasks at the worker's
level. This includes adopting a task-level degree of digital automation to provide a comprehensive
view of technological advances, changes in task content and how these implicate human competence.
This has also been echoed by other scholars who state that tasks are the fundamental unit of produc-
tion of knowledge work and that the future of work depends on “the mixture of new technologies and
how [they change] the task content of production of knowledge work (see, e.g. Acemoglu & Restrepo,
2017; Frey & Osborne, 2017).

However, our findings also point to an interesting area that is not clearly addressed in the literature.
This area deals with the competence needed to understand or handle the responsibility of the work
produced by knowledge workers' interaction with the machines they use. Raisch and Krakowski
(2021) mention responsibility or ownership of knowledge work and explicitly point out that humans
can only take responsibility if they retain some level of involvement with and control over the relevant
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tasks. For example, regarding complex managerial tasks, machines usually can only provide an array
of options that all relax certain real-life constraints. Managers then need to use their intuition and
common-sense judgment (which usually would come from their knowledge and experience of using
the machines) — to reconcile the machine output with reality — to make a final decision about the most
desirable option (Brynjolfsson & McAfee, 2014: 92). This is why relatively routine and well-
structured tasks can be automated, whereas more complex and ambiguous tasks cannot be automated
but can be addressed through augmentation (Brynjolfsson & McAfee, 2014; Daugherty & Wilson,
2018; Davenport & Kirby, 2016). It is important to note that machines still have many limitations. We
are in an era in which the human-machine relationship is no longer dichotomous but evolving into a
machine "augmentation" of human capabilities. Rather than being adversaries, humans and machines
should combine their complementary strengths, enabling mutual learning and multiplying their capa-
bilities.

Therefore, in summary, we say augmentation is a co-evolutionary process during which humans learn
from machines and machines learn from humans. This kind of interaction definitely implicates compe-
tence over time, and it is these competencies and how they change that need to be assessed in relation
to digital automation implemented in the workplace, especially through the lens of the knowledge
worker empirically. This lens is relevant because it places equal emphasis on both human experts and
intelligent machines. Thus, it is crucial for IS scholars to revisit the study of knowledge work as intel-
ligent machines become more common in the workplace and to assess the relevance of existing theo-
ries and methodologies for examining knowledge work practices (Gkeredakis & Pachidi, 2019).

5.2 Limitations and Future Research

Our final question was, “What does the literature recommend/indicate for future research?”. When
we synthesised findings from various studies in IS literature, several prominent themes emerged,
providing a comprehensive understanding of how digital automation implicates the competence of
knowledge workers. The results highlight the need for interdisciplinary approaches, robust theoretical
frameworks, human-centric and empirical research, task reconfigurations, and longitudinal studies
about digital automation and its implications on knowledge worker competence. We also saw the
methodological challenges due to the broad nature of our phenomenon. This aligns with the discussion
made by Orlikowski and Baroudi (1988), who discussed that existing empirical studies do not provide
a sufficient answer to how technological developments will affect the world of work. Since then, very
few responses have sufficiently answered this call. Therefore, we know that our work has some limita-
tions. First, like any literature review, our findings may have been influenced by our selection process
and the inclusion and exclusion criteria. We strictly followed established guidelines (Webster & Wat-
son, 2002), searched four high-quality databases, and conducted comprehensive forward and backward
searches. Future studies could incorporate additional databases and possibly expand the search terms
based on our results to cover more research fields. As noted, the literature has several gaps, suggesting
future research opportunities according to themes, as can be seen in Table 5 below.

Table 5. Future directions

Theme Area Questions
Theoretical Frameworks | 1. What theoretical frameworks are most effective for studying the impact of in-
and Methodologies telligent automation on knowledge workers' competence?

2. What methodological challenges arise when studying knowledge workers'
competence in dynamic environments with intelligent automation?

Impacts of Automation 1. How does automation implicate knowledge workers' competence, satisfaction,
on Competence and productivity?
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2. How are tasks being reconfigured and new tasks created due to automation,
affecting knowledge workers' competence?

3. What are the long-term effects of Al and robotics on the competence and job
characteristics of knowledge workers?

4. How do knowledge workers' attitudes towards automation affect their compe-
tence and the adoption of such technologies?

Skills and Competence 1. What new skills are required for knowledge workers to maintain competence
Development in automated environments?

2. How can interdisciplinary approaches enhance knowledge workers' compe-
tence in intelligent automation?

Social and Professional | 1. How do social and professional norms influence knowledge workers' compe-

Influences tence in adopting Al technologies?
Best Practices and 1. What are the best practices for managing the implementation of automation
Management technologies to enhance knowledge workers' competence?

Table 5: Proposed future research questions and theme areas they relate to.

Digital automation transforms knowledge work by altering tasks, roles, and required skills. While it
boosts productivity and accuracy, it also risks job losses, deskilling, and overreliance on technology.
Maintaining a "human-in-the-loop" approach and encouraging continuous learning can help mitigate
these risks. The concept of augmentation, where technology enhances rather than replaces human ca-
pabilities, is crucial. Future research should measure the impact of automation at the task level to bet-
ter understand and improve human-machine collaboration. As intelligent machines advance and get
implemented in knowledge work, it's essential to revisit existing theories to ensure effective integra-
tion and enhancement of knowledge work practices.

6. Conclusion

Digital automation, with its advanced capabilities, is significantly affecting knowledge work. Unlike
traditional information technologies, it allows intelligent machines to take over tasks that previously
required complex human reasoning and analysis. Consequently, this can challenge professional exper-
tise, complicate the development of experts, reshape job roles, and introduce new methods of control
and coordination. This paper lays the groundwork for advancing IS research by synthesising existing
literature, identifying research gaps, and proposing a future research agenda. This paper presents criti-
cal insights from a systematic IS literature review, including an overview of implications arising from
automating knowledge workers' tasks and what this means for their competence. Moreover, our find-
ings suggest that while implications like deskilling, job displacement, and reskilling are highly re-
searched in IS prior research, there are also some interesting perspectives and findings of implications
like automation complacency and positive perspectives like viewing automation as a complimentary
tool. Therefore, our study is a starting point for future research on individual-level implications. A
deeper insight could help understand knowledge workers' competence changes and their consequences
in digital automation implementation and bring them to light.
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