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Abstract

Cognitive automation powered by advanced intelligent technologies is increasingly enabling
organizations to automate more of their knowledge work tasks. Although this often offers higher
efficiency and lower costs, cognitive automation exacerbates the erosion of human skill and expertise
in automated tasks. Accepting the erosion of obsolete skills is necessary to reap the benefits of
technology—however, the erosion of essential human expertise is problematic if workers remain
accountable for tasks for which they lack sufficient understanding, rendering them incapable of
responding if the automation fails. Though the phenomenon is widely acknowledged, the dynamics
behind such undesired skill erosion are poorly understood. Thus, taking the perspective of
sociotechnical systems, we conducted a case study of an accounting firm that had experienced skill
erosion over a number of years due to reliance on their software’s automated functions. We synthesized
our findings using causal loop modeling based on system dynamics. The resulting dynamic model
explains skill erosion via an interplay between humans’ automation reliance, complacency, and mindful
conduction. It shows how increasing reliance on automation fosters complacency at both individual
and organizational levels, weakening workers’ mindfulness across three work task facets (activity
awareness, competence maintenance, and output assessment), resulting in skill erosion. Such skill
erosion may remain obscure, acknowledged by neither workers nor managers. We conclude by
discussing the implications for theory and practice and identifying directions for future research.

Keywords: Cognitive Automation, Skill Erosion, Deskilling, Knowledge Work, Artificial
Intelligence, Accounting, System Dynamics, Case Study

Walter Fernandez was the accepting senior editor. This research article was submitted on August 17, 2021 and

underwent three revisions.

1 Introduction

“When you have it automated, you don’t
really start to contemplate the deep origin of
things.” (An accountant who experienced
skill erosion)

While machinery has been employed to automate
various agricultural and industrial processes for
centuries, knowledge-intensive work has long been
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considered an exclusively human domain when it
involves  manipulating  abstract  symbols and
interpretative abilities. The emergence of cognitive
technologies (Davenport & Ronanki, 2018) began to
change this: enterprise systems with advanced features,
robotic process automation (RPA), artificial intelligence
(Al), and other technologies are taking over knowledge
work procedures of a progressively unstructured and
complex nature (Brynjolfsson & McAfee, 2014). Where
industrial automation freed human workers’ bodies from



the burden of physical labor, cognitive automation® now
enables humans to “offload” their cognitive burden to
machines. It provides an attractive proposition for
managers: by taking over complex or otherwise
repetitive knowledge work tasks that are susceptible to
human error or biases, cognitive automation can result
in improvements to organizational performance
(Asatiani et al., 2021), innovativeness (Lou & Wu
2021), competitiveness (Davenport & Ronanki 2018),
and profitability (Strich et al., 2021).

Indeed, the benefit of offloading tasks to cognitive
automation is that it frees humans’ cognitive capacity for
other, ideally more meaningful tasks that require
different skill sets (e.g., management or IT-related
skills). A typical consequence of this is that humans
gradually lose understanding of the tasks they no longer
manually execute, eventually becoming unable to
operate without the automatic systems. This is not a
problem when technologies render the lost skills truly
obsolete (e.g., computer typing replacing cursive
writing, or automatic transmissions for manual gear-
shifting in cars), but it becomes pronounced in cases
where humans’ expertise is still valuable. This
phenomenon is commonly referred to as skill erosion or
deskilling? (Arnold & Sutton, 1998; Strich et al., 2021).
For instance, the aviation field has identified pilots” skill
erosion as a key reason underlying tragic crashes,
because of their inability to take appropriate action when
automatic systems fail (Oliver et al., 2017). Likewise,
numerous reports exist on automated GPS-based
navigation systems leading to an erosion of humans’
navigation skills, leading people to become prone to
getting lost when a GPS signal or automated guidance is
not available (e.g., Carr, 2015; McKinlay, 2016).
Especially in the context of knowledge work, many
warnings have emerged about businesses rushing too
quickly to automate their processes with cognitive
technologies (Carr, 2015) as skill erosion can
compromise the quality of service in professions such as
healthcare (Goddard et al., 2012, 2014), auditing
(Arnold et al., 2018; Sutton et al., 2018), and financing
(Mayer et al., 2020; Strich et al., 2021). In all such
domains, experts’ decreasing ability to exercise critical
judgment in their work tasks exposes organizations to
the risk of significant negative outcomes when
automatic systems malfunction or fail to respond
adequately to changes in their environment. Such
situations can lead to financial losses and legal
repercussions and may even cost human lives (see, e.g.,
Oliver et al., 2017). In addition, an organization may
jeopardize its long-term competitiveness by letting its

L While some consider only systems with learning capability
as cognitive automation (e.g., Scheepers et al., 2018), we
employed a broader definition of the term, per Davenport and
Ronanki (2018), who include both rule-based systems and
machine-learning systems under the label of cognitive
technologies.
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most important resource—knowledge capital—erode
and stop growing (Martin De Holan et al., 2004). The
concerns stated above are more troubling when
cognitive automation is based on complex Al models
that operate in an inscrutable manner (Asatiani et al.,
2021; Lebovitz et al., 2022).

Thus, organizations are faced with the complex
managerial challenge of harnessing the benefits of
cognitive automation while preserving crucial human
knowledge and skills. To this end, scholars have argued
for the importance of striking a balance between using
cognitive technologies to substitute for humans (full
automation, taking humans out of the loop) and
complementing humans (augmenting humans, keeping
them in the loop) (Asatiani et al., 2019; Grgnsund &
Aanestad, 2020; Krakowski et al., 2022; Raisch &
Krakowski, 2021). In the context of Al systems, Raisch
and Krakowski (2021) suggested that while
complementing humans with Al tends to be difficult to
organize and often fails, full reliance on automation (i.e.,
substitution) is also problematic: it can lead to a process
where essential human skills are lost over a course of
time from lack of practice (p. 199). Such processes are
called vicious circles—chains of effects when actions
meant to improve overall performance end up hurting
the organization in the long run (Garud &
Kumaraswamy, 2005; Maruyama, 1963; Masuch,
1985). Senge (2006) described such situations as
exhibiting dynamic complexity, which is arguably also
the case in managing technology’s effect on skills. The
counterpart to a vicious circle is the virtuous circle,
which refers to increasingly positive effects, such as
increasing wealth or the accumulation of knowledge
(e.g., Maruyama, 1963).

A crucial aspect of understanding skill erosion involves
unpacking the dynamic complexity related to cognitive
automation’s effects on skills and revealing the potential
vicious circles it may stimulate. Notwithstanding the
clear relevance of this problem for information systems
(I1S) scholars, the discipline has not addressed it
empirically; thus, skill erosion and its organizational
implications remain poorly understood (Newell &
Marabelli, 2015). While accounting research has
attempted to measure the effect of intelligent decision
aids on auditor skills (e.g., Dowling et al., 2008; Mascha
& Smedley, 2007; McCall et al., 2008), it has not
produced dynamic causal explanations for how
cognitive technologies contribute to skill erosion in the
sociotechnical context of an organization (Axelsen,
2014; Sutton et al., 2018). Such explanations would help
managers recognize when skill erosion occurs in their

2 This paper uses the term “skill erosion” because some
literature employs the notion of deskilling also for a
conceptually different phenomenon: an intentional managerial
strategy to gain control and cost savings by shifting work tasks
to less-skilled labor (see Braverman 1974).

1379



Journal of the Association for Information Systems

organization, which aspects of human competence are
affected the most, and what this means for the
organization. With such awareness, they could
consciously manage the inevitable trade-off between
leveraging cognitive automation, preserving skills, and
minimizing negative implications.

Against this background, we asked, (1) How does
leveraging cognitive automation contribute to the
erosion of skills in knowledge workers, and (2) how
might such skill erosion affect organizations? For
answers to these questions, we conducted an in-depth
case study in a company whose reliance on an
accounting software with sophisticated cognitive
automation rendered its accountants—and consequently
the organization as a whole—unable to perform a
specific accounting process without this software. An
organizational disruption ensued when the software was
replaced with another, less automated one. To unfold the
dynamic complexity of skill erosion, we approach the
topic from the perspective of system dynamics (SD),
which emerged as a suitable sensemaking device
during our research process. This approach (e.g., Baker
& Singh, 2019; Fang et al., 2018; Senge, 2006) allows
for capturing processes and feedback loops among
various sociotechnical elements within an organization
and in its environment (i.e., people, work tasks,
technology, legislation, etc.) that give rise to both
vicious and virtuous circles related to leveraging
cognitive automation in an organizational context. The
vital contribution here lies in developing a new
dynamic model, via the synthesis of novel findings and
prior concepts, that explains how skill erosion unfolds.
We validated this model by subjecting it to
applicability checks (Rosemann & Vessey, 2008) with
professional accountants.

2 Literature Review

2.1 Skill Erosion

Skills are often conceptualized in terms of two types of
knowledge: declarative and procedural (Anderson,
1993). Declarative knowledge describes “what” a
person knows, as in the ability to offer correct
definitions, rules, and examples (McCall et al., 2008),
while procedural knowledge is a person’s knowledge
on “how” to perform a task, referring to the tacit ability
to carry out that task. As such, skill erosion refers to
decreases in either or both types of knowledge.
Considering that skill requirements for a task may
change over time, skill erosion can also refer to the
inhibited development of relevant knowledge (Arnold
& Sutton, 1998; Axelsen, 2014).

As a phenomenon, technology-induced skill erosion is
as old as human history. Whenever humans adopt new
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technologies that make tasks easier—be it tools,
machinery, or cooking with fire—their cognitive
capacity is relieved and can be applied to new functions
(Tomasello, 1999). The transitions from hunter-gatherer
societies to agricultural ones accelerated skill erosion
through the exponential advancement of technology and
the consequent societal shifts toward increasing
specializations. Although this made humans more
skillful as a collective, skill erosion manifested strongly
at the individual level (Harari, 2014). Later on, the
widespread  availability of electricity enabled
unprecedented levels of industrial automation in
manufacturing operations. This incentivized managers
to streamline production and reduce costly human
errors by automating repetitive manual work (Wallace
& Kalleberg, 1982). Such “rationalization” of the labor
process has been referred to as the deskilling of work
because automation technologies enable organizations
to achieve cost savings by hiring less skilled workers
(Braverman, 1974; Wallace & Kalleberg, 1982).
Although concerns about worker displacement have
been raised, the subsequent rapid growth of the service
sector and information economy quickly created new
kinds of professions that could not be automated
(Brynjolfsson & McAfee, 2014).

Indeed, skill erosion has not been considered to be
problematic when technological innovations make
certain skills truly obsolete (Tushman & Rosenkopf,
1992). In such cases, continuing to maintain irrelevant
skills consumes limited resources and may limit one’s
ability to obtain new, more relevant skills. “Reskilling”
or “upskilling” (McGuinness et al., 2019) often
manifests as the development of entirely different types
of skills, such as those related to management or social
interactions (Agnew et al. 1997; Schuppan, 2014), IT
use (Bravo, 2015), and analytics (Zuboff, 1988).
However, in contexts where both traditional manual
skills and new technological skills are required, domain
experts may face difficult trade-offs regarding the skills
they choose to develop and maintain given their time
constraints (see Beane, 2019).

2.2 Skill Erosion and Cognitive
Automation

The emergence of cognitive automation has further
complicated the picture by encroaching into the
territory of knowledge work, where human cognition
has traditionally reigned supreme. Cognitive
technologies like expert systems, RPA, and Al enable
effective automation of a growing pool of tasks
requiring interpretation and abstract thinking
(Davenport & Ronanki, 2018). However, algorithms
that provide intelligent decision support or transfer
decision-making processes entirely from humans to IT
have been found to disrupt knowledge workers’ role
identity, engendering concerns among workers about



losing their expert status and becoming irrelevant
(Davis & Hufnagel, 2007; Strich et al., 2021).

Such concerns are warranted—research on auditing
support systems suggests that a high reliance on
intelligent decision aids can lead to the unintended
erosion of skills even among highly experienced
auditors (Arnold & Sutton, 1998; Axelsen, 2012;
Dowling et al., 2008; Mascha & Smedley, 2007). This
reliance, referred to as “technology dominance,”
typically emerges when the work task is complex, and
the user is familiar with the system and perceives it to
be a good cognitive fit (Arnold & Sutton, 1998, p. 183).
The intelligent system takes over the detail-oriented
work that helps humans develop and maintain their
expertise. Hence, a “degeneration effect” emerges in
which one’s accumulated expertise gradually
disappears (Carr, 2015). Similar effects have been
found in healthcare (Goddard et al., 2014), insolvency
proceedings (Arnold et al., 2006), knowledge
management (McCall et al.,, 2008), and word
processing (Galletta et al., 2005).

Concerns related to skill erosion have become
particularly evident in high-reliability contexts, such as
aviation and healthcare, where cognitive automation
brings reliability benefits but human experts remain
responsible for outcomes. For instance, advanced
cockpit automation systems have been linked to
aircraft crashes as continued reliance on these systems
may contribute to pilots’ skill erosion, manifesting in
impaired situational awareness and a muted ability to
respond to crises in real time (Oliver et al., 2017).
Further, scholars have observed “automation bias” in
various contexts—a tendency to favor the system’s
suggestions when faced with contradictory evidence
(Goddard et al., 2012, 2014; Jussupow et al., 2021,
Parasuraman & Manzey, 2010; Skitka et al., 2000).
Because these systems are generally reliable, their
operators’ trust in them can grow so strong that it
manifests as complacency: the assumption that “all is
well” without understanding the actual state of the
matter (Merritt et al., 2019; Parasuraman & Manzey,
2010) or “a feeling of calm satisfaction with your own
abilities or situation that prevents you from trying
harder” (Cambridge Dictionary, 2023).

The discussion above suggests that skill erosion is
more likely to occur when IT use echoes mindlessness,
1.e., “a state of reduced attention that tends to lead to
mechanically employing cognitively and emotionally
rigid, rule-based behaviors” (Fiol & O’Connor, 2003,
p. 58). Presumably, skill erosion could be mitigated
through mindfulness, i.e., a cognitive state that reflects
alertness, dynamic awareness, and attention to detail
(Butler & Gray, 2006; Langer, 1989). In the context of
IT, a mindful state involves being conscious about
one’s IT use and exploring and exploiting the full
spectrum of an IT’s capabilities (e.g., explanations, see
Arnold et al., 2006) instead of becoming rutted in the
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same patterns (Thatcher et al., 2018). Although users’
reliance on cognitive automation like intelligent
decision aids has been studied (e.g., Hampton, 2005),
the extent of associated mindfulness/mindlessness has
not been specifically considered in relation to skill
erosion. In general, only a few empirical studies have
investigated the extent to which reliance leads to skill
erosion (Sutton et al., 2018; Triki & Weisner, 2014).
Thus, the causal mechanisms that determine how skill
erosion happens over time as a result of automation
remain largely unexplored (Axelsen, 2014).

2.3  Skill Erosion as a Managerial and
Sociotechnical Challenge

Recent IS literature has highlighted skill erosion as a
critical managerial challenge of our times (Burton-
Jones, 2014; Faraj et al., 2018; Mayer et al., 2020;
Newell & Marabelli, 2015; Rinta-Kahila et al., 2021;
Strich et al., 2021), exploring how to harness the
transformative benefits of emerging IT, on the one
hand, and how to ensure the maintenance of critical
human skills on the other. The ways this can be
managed are still unknown due to the narrow scope of
prior empirical research. Sutton et al. (2018) noted that
we have little understanding of how a technology’s
dominance “takes hold, how technology affects
expertise development. The how and why are critical
pieces that are needed if we are to have a chance to
counteract these effects and keep the human relevant in
professional decision-making environments” (p. 17,
emphasis added). Previous empirical studies on skill
erosion (e.g., Dowling et al., 2008; Mascha &
Smedley, 2007; McCall et al., 2008) have been fairly
reductionistic, mainly considering the direct effects of
task characteristics (e.g., task complexity) and the
perceptions of individual workers (e.g., familiarity and
cognitive fit with the technological aid) via one-
directional factor-based models. While these studies
have scoped out the contextual origins of such factors,
organizational policies, and the role of technological
agency, this ignores the nature of skill erosion as a
dynamically complex phenomenon: it occurs gradually
over time and is often unacknowledged by its subject
until it is too late.

Professional  decision-making environments are
sociotechnical in nature, as they incorporate both
social (e.g., work processes, people, hierarchies) and
technical (e.g., data, IT system) elements (Alter, 2013;
Lyytinen & Newman, 2008; Sarker et al., 2019). The
interaction among these elements (e.g., workers using
technologies to accomplish work tasks) reflects a
“work system” that produces outputs and is shaped by
surrounding  organizational and  environmental
conditions (Alter, 2013). This view highlights that IS
use phenomena should be investigated by probing the
dynamic interactions among human and machine
participants occurring within an organizational setting.

1381



Journal of the Association for Information Systems

The consideration of machine agency—the fact that
technologies have a degree of autonomy in performing
work tasks—is especially important in capturing the
ways in which humans may become reliant on cognitive
automation (and thus be subject to skill erosion; Arnold
& Sutton, 1998). Related to this idea, human workers are
seen as part of the organizational work systems that
generate business results instead of just as users of
technology. Similarly, work tasks and processes are
interacting parts of the work system, rather than merely
the context in which a technology is being used. In
essence, the elements are dynamically interrelated rather
than having only one-way relations. Their interactions
are not static but “evolve over time through a
combination of planned change and emergent
(unplanned) change” (Alter, 2013, p. 76), which is
congruent with the gradually evolving and latent nature
of skill erosion. Accounts of feedback loops that yield
negative progressive effects, such as the loss of
situational awareness (Parasuraman & Manzey, 2010)
or the fragmentation of organizational knowledge
(Garud & Kumaraswamy, 2005), indicate the use of a
systems perspective (Burton-Jones et al., 2015; Senge,
2006) in relation to the topic of skill erosion. Hence, to
capture the phenomenon’s dynamic and emergent
aspects, we turn to the systems perspective to analyze
mutually influencing, time-delayed interactions among
different sociotechnical elements.

3 Theoretical Underpinnings

3.1 The Systems Perspective

The systems perspective has its roots in general systems
theory and cybernetics (Ashby, 1957; Von Bertalanffy,
1968; Boulding, 1956), which postulate that virtually all
phenomena exist in a network of interrelated and
interdependent elements, together forming a system that
exhibits common patterns, behaviors, and properties. It
goes beyond one-directional or sequential views of the
effects of entities, factors, and events reflected in
variance- and process-oriented research to consider how
wholes and their parts interact in a dynamic and nonlinear
manner (Boulding, 1956; Burton-Jones et al., 2015). A
system may refer to a human-made technical system (e.g.,
an IT system), a biological system (e.g., human immune
system), a work system (e.g., a department in an
organization), or a societal system (e.g., a political or
economic system), to name a few. 1S-use phenomena tend
to take place in open systems—such as organizations—
which continuously interact with their environment and
other systems, making them dynamically complex (Fang
et al., 2018, p. 1305). Open systems consist of concepts
such as input, output, and feedback, which, in
organizations, are reflected as sociotechnical elements,
such as goals, decisions, behaviors, work processes, and
technologies (Alter, 2013; Sterman, 2001).
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Senge (2006) suggests that the systems perspective is
particularly helpful for understanding complex
managerial problems. Building on these ideas on why
well-meaning managerial actions (e.g., augmenting
workers with  cognitive technology) produce
unintended negative outcomes (e.g., skill erasion), he
argues that with dynamically complex phenomena the
effects of the system are emergent. Thus, the same
action may have dramatically different effects in the
short and long term and the consequences of the action
are different in different parts of the system (Senge,
2006, p. 71). If managers fail to acknowledge this, they
may resort to obvious or easy solutions that improve
things in the short run but end up backfiring in the long
run (see, e.g., Drummond, 2008; Rinta-Kahila et al.,
2022). A key challenge for managers, then, lies in
identifying “leverage points” in the system, where
small changes “lead to lasting, significant
improvement” (p. 64). These ideas resonate with the
complex, latent, and gradually occurring nature of skill
erosion. The systems perspective has yielded various
different strands of approaches and methodologies, and
the IS field has a long tradition with many of them
(Burton-Jones et al., 2015). Senge’s work draws on
system dynamics, a methodology to understand,
model, and analyze complex and systemic social and
managerial issues.

3.2 System Dynamics

System dynamics (SD) was initially employed for
generating mathematical models and simulations
(Forrester, 1961) but has since become a popular
theorizing approach among IS and management
researchers (e.g., Baker & Singh, 2019; Fang et al.,
2018; Martinez-Moyano et al., 2014; Rinta-Kahila et
al., 2023). These disciplines have applied SD
especially for  “conceptual  (hon-mathematical)
modeling to ... represent findings from interpretive
case research” (Baker & Singh, 2019, p. 4). Similarly,
it emerged as a suitable sensitizing lens during our
research process as we attempted to integrate the
emerging findings from our case study.

SD reflects the structural principles of general
systems theory. It posits that dynamic processes in
sociotechnical systems function via feedback loops
among different elements, expressing “reciprocal
(i.e., circular) and temporal (i.e., time variant)
causality” (Fang et al., 2018, p. 1305). The
trajectories of a sociotechnical system’s processes
may be captured in “state variables” (e.g., the accrual
or erosion of skills). This accumulated history (e.g.,
an individual’s skill level) has implications for the
system’s future behavior.



In SD, a system is represented as a causal loop diagram
with reinforcing (i.e., self-sustaining) and/or balancing
(i.e., self-limiting) effects between system elements
(Senge, 2006). While balancing loops correct for the
system’s deviation from its initial state, reinforcing
loops escalate the deviation and push the system further
away from its original state. This progressively
generates positive or negative effects, depending on the
direction of the change (increase vs. decrease) and what
is considered to be an optimal system state. Several
generic system structures—system archetypes—exist
that serve as a basis for modeling systemic behaviors
(Kim, 1992; Senge, 2006). As one prominent example,
the Limits to Growth archetype (Meadows et al. 1972)
demonstrates how growth in population and capital (a
reinforcing loop) cannot go on indefinitely due to the
limited resources and endurance of the natural world (a
balancing loop).

We believe that SD principles and existing system
archetypes (Kim, 1992; Senge, 2006) present a
potentially fruitful basis for explaining and addressing
organizational skill erosion. Hence, in this paper, we
operationalize Senge’s (2006) SD approach, in
particular, building on an archetype called Shifting the
Burden (Kim, 1992; Senge, 2006), shown in Figure 1.

This archetype involves an underlying problem that
generates problem symptoms that call for attention.
However, addressing this problem is difficult, “because
it is obscure or costly to confront” (Senge, 2006, p. 103).
Therefore, people innocently “shift the burden” to
alternative, so-called symptomatic solutions—easy fixes
which seem highly efficient but come with two negative
side effects (Kim, 1992, p. 22). First, symptomatic
solutions divert attention away from the underlying
problem. Second, they “cause the viability of the
fundamental solution to deteriorate over time,

Symptomatic
solution

Problem
symptom

Fundamental
solution
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reinforcing the perceived need for more of the
symptomatic solution” (Kim, 1992, p. 22). Over time,
the system loses its ability to address the underlying
problem. One example is using caffeine to resolve the
problem of insufficient energy. By relying on a
symptomatic solution in the short term through caffeine
intake, this solution diverts attention away from more
fundamental solutions to energy deficiency that require
more effort and do not immediately show results (e.g.,
physical exercise or good sleep hygiene), making one
increasingly dependent on caffeine. In the language of
SD, the two alternative solutions (i.e., symptomatic and
fundamental solutions) represent balancing loops (B1
and B2) that compete for dominance. The symptomatic
solution gives rise to a reinforcing loop (R1), which
weakens the fundamental solution.

Senge (2006, p. 110-112) recognizes that
“symptomatic” and “fundamental” should be
considered as relative terms that help to identify
different ways of addressing a given problem. As such,
symptomatic solutions are not purely negative and are,
in fact, sometimes needed. But they should always be
combined with fundamental solutions (e.g., drinking
caffeine moderately while exercising sufficiently).
Moreover, Senge acknowledges that generic system
archetypes serve as a mere starting point for
understanding the unfolding of complex phenomena—
they need to be adapted in the context of the topic being
studied. Our SD approach is sociotechnical in the sense
that it assumes that knowledge work activities take
place in organizational settings and involve dynamic
and reciprocal interactions among human (social) and
machine (technical) participants that influence (and are
influenced by) organizational and environmental
elements. Humans may perceive their work tasks and
cognitive technologies in certain ways and these
perceptions may guide their behavior, further
influencing perceptions via the feedback effect.

R1 Side-effect

Figure 1. Shifting the Burden Archetype
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4 Research Methods

Research into the interactions between emerging IT
and knowledge workers’ skills involves several
empirical challenges. Firstly, it can prove challenging
to examine skill erosion with “a traditional scientific
method” (Arnold & Sutton, 1998, p. 192) such as a
survey, because one cannot directly observe cognitive
skills and processes, let alone their changes over time.
Cognition and skills may, however, be determined
through retrospective accounts gathered in well-
designed case studies (Hansen et al., 2019).
Furthermore, the implication of skill erosion for an
organization’s perceived competence and reputation
may render many organizations reluctant to collaborate
with researchers and disclose information about its
occurrence. However, we were fortunate to gain access
to an organization amid a disruption wherein workers,
whose skills had eroded through years of relying on an
automatic system, were struggling to carry out their
tasks manually in the wake of the decommissioning of
that system. The existence of this erosion appeared as
an unexpected finding during a more general inquiry
we were conducting into the effect of automation on
knowledge work. We followed this revealing thread by
carrying out a case study at this organization, focused
on the topic of skill erosion. Conducting a case study
using a single-case research design can be valuable if
the case is “revelatory”: if it provides the researcher
with access to a phenomenon previously inaccessible
to scientific inquiry (Yin, 2018, p. 50). The
serendipitous emergence of this topic during the initial
interviews afforded unique access for examining skill
erosion that had already occurred and produced
tangible consequences for the organization—the sort
of phenomenon that managers would be wary of
disclosing frankly to any external parties. Furthermore,
a single-case study is an ideal method for investigating
complex research questions that deal with the
processes and underlying reasons for the research
phenomenon (here, skill erosion) in combination with
interactions between human, organizational, and
technical factors in a well-defined work context.

4.1 The Case Organization

AccComp? is an international accounting firm based in
Northern Europe with nearly 1,000 employees and
annual revenues of around €130 million. Founded in
the 1960s, it specializes in the development of digital
business solutions and financial processes. The case
site was AccComp’s Finance Process Services (FPS)
Center, a unit handling consolidated support activities
that include the delivery of outsourced accounting

3 For guaranteed anonymity of the entities in this study, we use
pseudonyms: AccComp, FAMSyst, FAMComp, MainSyst,
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services to a broad client base, comprising
organizations in several industries (energy companies
with complex accounting needs are especially
prominent clients). Given AccComp’s strong
reputation for providing technical consulting and high-
quality services, and the generally rapid pace at which
accounting tasks are being automated, this company’s
shared-services center was a highly suitable context for
our case study.

We initially set out to learn about the challenges that
accountants face in their work, how automation
addresses these challenges, and how accounting
professionals perceive the effects of these
developments on their professional identity and skills
(see Appendix A, Inquiry 1). We found that after seven
years of benefiting from FAMSyst—a software
application specifically designed to automate fixed
asset management (FAM) tasks—AccComp decided to
decommission the system to simplify and improve the
uniformity of its IT architecture. The accountants were
lamenting the reduction of process automation in the
organization since this resulted in an increase in their
workloads. Because the accountants had forgotten how
to perform manual fixed asset accounting, the
organization enforced a laborious process of learning
by doing to regain that lost competence. This
revelation led us to focus more closely on the
phenomenon of skill erosion in the context of fixed
asset management.

4.2 Fixed Asset Management

Fixed asset management (FAM) accounting in the
country where AccComp is based is notoriously
complex due to substantial differences in reporting
practices between organizations’ accounting and
taxation domains. Reporting for the latter involves
several tax forms whose completion logic varies case
by case. This makes tracking and matching
depreciations especially challenging. The possibility of
differences in depreciation sums between a company’s
accounting and tax reporting elucidates FAM’s
complexity: when such differences accumulate over a
number of years without adjustment, a significant
accounting mismatch may result, and this is difficult to
trace back to the source when rectification is finally
attempted. The FAM legislation and tax-agency
regulations provide little practical guidance regarding
the depreciation figures required for tax forms and how
these align with accounting figures. Rather,
competence comes from practical experience.
According to Daniel, a domain expert, FAM skills are
essential to professional accountants: “managing
depreciation ... in principle, every accountant should be
able to handle that.” Although some companies choose

and ConsoSyst are aliases for the key companies and systems.
Similarly, all informants are referred to by pseudonyms.



to carry out FAM manually, software automation such
as FAMSyst becomes an attractive option when the
number of fixed asset items is large.

4.3 Data Collection

The case study involved 25 semi-structured interviews,
with 16 participants in all, and the collection of
secondary data online. The data-collection process can
be divided into four overlapping lines of inquiry over
the course of the study. Table 1 summarizes the
collected interview data and Appendix A provides the
interview protocols.

Inquiry 1: ldentification of the research problem
and general orientation to the organizational
context. In November 2016, we conducted initial
interviews with 13 informants at AccComp, including
accountants and managers involved in accounting.
Guided by a semi-structured interview protocol, our
conversational-style interviews with 13 informants
involved discussion about how the informants perceive
accounting automation and what implications
leveraging automation has on maintaining skills. These
interviews sensitized us to the trade-offs between
leveraging automation and preserving domain skills.
Further, to our surprise, they revealed that skill erosion
had already taken place in the company: three
experienced accountants told us they were now
struggling to perform FAM tasks without the help of
automation. These accountants alluded to lacks in their
declarative and/or procedural knowledge; one of them
(Sue) reflected about “feeling uncertain regarding how
one should carry out the task™ after automation was no
longer accessible.

Inquiry 2: Contextual understanding of the
environment, task, and automation technology
from the angle of skill erosion. The abovementioned
revelatory thread led us to specifically focus our
investigation on how skill erosion had occurred in the
organization. Considering the organizational setting of
our study, previous writings on sociotechnical systems
(Alter, 2013; Lyytinen & Newman, 2008) along with
prior research on skill erosion (e.g., Arnold & Sutton,
1998) sensitized us to relevant concepts. First, we
wanted to understand what makes FAM tasks and
activities (and the information within) complicated
enough to create a market demand for customized
FAM software (i.e., technology). To study how
FAMSyst automatically handled the relevant
processes, we prepared a semi-structured interview
protocol for interviewing managers at FAMComp, the
IT solution provider behind FAMSyst and related
services. At this stage of inquiry, we also collected nine
documents from FAMComp’s website (28 pages of
text) and watched online videos that illustrate how
FAMSyst works. Subsequently, we strengthened our
understanding of the task by interviewing another
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domain specialist, the director of the member services
of the National Association of Accounting Firms,
about FAM skills that accountants should possess.

Inquiry 3: Focus on the RQ: How did skill erosion
occur via the interaction of the task, technology, and
participants in the studied context? We then returned
to AccComp in search of an explanation for the
accountants’  skill erosion. We developed a
semi-structured interview protocol to capture relevant
organizational policies and practices related to
FAMSyst’s use at AccComp, the evolution of
accountants’ perceptions of the automated operations
and their work tasks over time, events and issues that
occurred before FAMSyst was implemented, events and
issues arising during its use, and the accountants’ post-
discontinuance experiences. We requested follow-up
interviews with interviewees who had been affected by
FAMSyst’s decommissioning. We conducted a second
interview with the two accountants (Sue and Amy). We
also held additional interviews with their team leader
(John) and the head of AccComp’s FPS center (Carol),
who managed this unit. Both John and Carol had
hands-on fixed asset management experience and were
able to offer a more holistic, managerial perspective on
the events of interest. This afforded triangulation by
“member checking” (Trauth & Jessup, 2000). This time
we tried to specifically probe the informants’
perceptions about whether cognitive automation had
impacted their skills. We did this unassumingly and did
not bring up the term “skill erosion” until or unless the
informants did so (e.g., John acknowledging that “our
skills had eroded”). To complement our understanding,
we retrieved two press releases describing the latest
system replacement (from AccComp’s and the system
provider’s website).

Inquiry 4: Finer-grained understanding and
validation of conclusions. Following numerous
iterations of analyzing data gathered in Inquiries 1, 2,
and 3 and after reflecting on the findings in light of the
literature, we conducted additional follow-up
interviews to validate our findings, informed by the
system-dynamics lens that had emerged during the
analytical process. We interviewed the team leader
again and the two accountants from the previous round,
along with an accountant (Mary) who had taken part in
the first round of interviews. Thus, we gained a deeper
understanding of the events and could further
triangulate the findings, increasing our confidence in
their validity.

Most interviews were held on the case company’s
premises, but intervening events necessitated handling
some interviews over Skype in the latter stages of the
research. Every interview was recorded and transcribed.
In total, the data-gathering process yielded 156,802 words
of transcribed interviews and 11 online documents.
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Table 1. The Interviews and Participants

Organization Interviewee Participated Role Tenure at Interview time and
in Inquiry # * AccComp length
1,34 Nov. 2016 (75 min)
Sue FAM accountant 15 years Mar. 2017 (55 min)
Sep. 2020 (62 min)
1,34 Nov. 2016 (87 min)
Amy FAM accountant 8 years Mar. 2017 (51 min)
Aug. 2020 (26 min)
Mary 1,4 Accountant (with some 5 years Nov. 2016 (82 min)
FAM duties) Aug. 2020 (55 min)
Donna 1 ?XT\?IU(;]JZZE)(W“h some 1 year Nov. 2016 (67 min)
AccComp Betty ! Accounta_nt (with some 2 years Nov. 2016 (75 min)
(subject of FAM duties)
Inquiries 1, 3, and | Susan 1 Accountant 4.5 years Nov. 2016 (72 min)
4) Patricia 1 Accountant 15 years Nov. 2016 (62 min)
Jennifer 1 Accountant 1 year Nov. 2016 (68 min)
Linda 1 Accountant 1 year Nov. 2016 (69 min)
1,3, 4 Nov. 2016 (70 min)
John Team leader; FAM 9 years Apr. 2017 (48 m?n)
accountant Apr. 2020 (76 min)
May 2020 (61 min)
Carol L3 Head of FPS 3 years 3\:1?]\/22[)()1176(51%6”:::3)
Sara 1 Manager 4.5 years Nov. 2016 (85 min)
Roger 1 Manager 4.5 years Nov. 2016 (55 min)
FAMComp James 2 Sales manager N/A Mar. 2017 (30 min)
(subject of 2 .
Inquiry 2) Mark CEO/owner N/A Mar. 2017 (25 min)
National 2
Association of .
Accounting Firms | Daniel DII’E(_:tOI' of Member N/A Apr. 2020 (32 min)
(subject of Services
Inquiry 2)
Totals: 16 informants 2m5|r:;] terviews (1,490

Inquiry #4: Finer-grained understanding and validation of conclusions

*Inquiry #1: Identification of the research problem and general orientation to the organizational context.
Inquiry #2: Contextual understanding of the environment, task, and automation technology from the angle of skill erosion.
Inquiry #3: Focus on the RQ: how did skill erosion occur via the interaction of the task, technology, and participants in the studied context?

4.4 Data Analysis and Theory Generation

Our analytical approach reflected an abductive
sensemaking process where we leaped between data
and existing theory seeking plausible explanations for
the phenomenon (Van Maanen, 1979; Mees-Buss et
al., 2020; Seetre & Van de Ven, 2021). We iteratively
read the data, coded it, looked for themes and patterns
in the data, and wrote a narrative that faithfully
conveyed our interpretation of what was going on in
the data. First, two of the authors performed open
coding (Corbin & Strauss, 2015) of the data in Atlas.ti
software by assigning descriptive codes to portions of
the corpus. Capturing relevant events and the
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informants’ reflections on them allowed us to construct
a rich narrative (Pentland, 1999) of the events that
influenced skill erosion at AccComp. Figure 2
provides a timeline of the case events.

The two coders reviewed each other’s codes, compared
them, and discussed potential themes potentially
arising within them. They then presented the codes
along with exemplary quotes from the data and
analytical interpretations to the rest of the team. We
reflected and debated the emerging concepts in light of
existing literature on skill erosion and prior
conceptualizations of sociotechnical elements (Alter,
2013; Sarker et al., 2019).



AccComp replaces its legacy ERP
system with a new one, MainSyst
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AccComp replaces
MainSyst with ConsoSyst

AccComp starts
developing more
FAM features

AccComp implements FAMSyst for FAMSyst decommissioned and automation
fixed assets management into ConsoSyst
2008 2015 —mmmme— 2017 ———
N J\ VAN RN J
Y Y Y Y
Prior to 2008 2008-2015 2015-2017 After 2017

FAM done manually using a custom
module integrated to legacy ERP FAMSyst
Very labor-intensive and requires high
degree of mindfulness from FAM
accountants

FAM largely automated with

Though expected to maintain
their FAM skills, the accountants’
mindfulness decreases

FAM done manually using Repetitive parts of FAM to

Excel tables and limited be automated in

ConsoSyst functionality ConsoSyst while ensuring
that accountants stay

Accountants struggle to mindful and maintain their

carry out FAM due to lack ~ expertise

of skills

Figure 2. Timeline of Events

We found that some concepts resonated with those
familiar from previous theories (e.g., “complacency,”
“task complexity,” and “coping”), while others appeared
to be novel. For instance, we inductively identified three
distinct facets of the FAM process that required
conscious effort from workers. We labeled these facets
“activity awareness,” “competence maintenance,” and
“output assessment,” i.e., modes of working where the
worker is consciously engaged in the task. Through an
abductive process, we connected these facets to the
concept of mindfulness in action, which we termed
mindful conduction.* Moreover, drawing on the notion
of machine agency (Alter, 2013), we conceptualized
automation reliance as the extent to which the three
facets were dependent on cognitive automation (e.g.,
John on activities: “FAMSyst provided readily
calculated depreciation differences and everything else,
you just input the information correctly and it did all that
for you™)®.

Further, we analyzed the relationships among different
sociotechnical elements. We found a connection
between skill erosion and a decrease in each facet of
mindful conduction. For instance, one accountant
described having assessed FAMSyst’s outputs at “an
approximate level only, and mainly just trusting that
they will be correct” and pondered whether such a
cursory involvement could have resulted in their

4 We thank an anonymous reviewer for suggesting this term.
5 We note that while we operationalized both mindful
conduction and automation reliance in relation to the same
three work-task facets, the two constructs are distinct, i.e., they
can coexist. For instance, people may exhibit very low reliance
on automation while carrying out task activities manually but

inability to diagnose issues that emerged later. Vice
versa, there was also a connection between the skill-
recovery process and becoming mindful of each of the
three facets: another accountant explained how manual
validation of tax report figures via Excel was
“painstaking” but helped provide “clarity to the entire
FAM process” and reduced the need to rely on the
software’s “readily formatted statements.”

Considering the latent and often unconscious nature of
skill erosion, we maintained a healthy suspicion of the
informants’ statements. Throughout the data collection
process, and especially during the final round of
inquiry, we carefully raised any inconsistencies or
logical dilemmas that we had identified in the
informants’ prior accounts. The suspicious mindset
concerned our own interpretations too: as concepts
emerged, we debated them among ourselves and tested
them against the dataset, oftentimes in an attempt to
falsify them. Via the online documents, we were able
to triangulate the informants’ testimony about the
system’s functionality and some key events discussed in
the interviews. Interim analysis results were reported
and discussed in meetings among the authors until we
settled on a final coding structure that faithfully
reflected the data and communicated our
interpretations (see Appendix B).

mindlessly. Similarly, automation reliance can be high in terms
of what responsibilities are handed off to automation, yet
people may still be highly mindful and scrutinize what the
automation is doing.
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In striving to integrate the emerging concepts, we
produced various provisional models and theories,
which we then tested by going back into the data. We
held workshops in which all the authors drew diagrams
of possible cause-effect relationship networks that
could explain the phenomenon of skill erosion in a way
that was plausible and faithful to the empirical data.
We ultimately integrated our concepts using SD, as it
helped us capture the feedback loops and emergent
outcomes apparent in the data. During an abductive
process (Seztre & Van de Ven, 2021), we deemed the
Shifting the Burden archetype (Senge, 2006) to be a
potentially fitting basis for our theorization. We thus
engaged in a systematic process of SD model
construction following Senge’s (2006) guidelines on
applying system archetypes, resulting in a model that
presents an explanation for the latent skill erosion in
the sociotechnical work system of an organization.

To ensure that the SD model holds relevance for
practice and exhibits applicability beyond the limits of
our empirical case, we conducted applicability checks
in line with Rosemann and Vessey’s (2008) guidelines
(see Appendix E for details). Through applicability
checks, researchers can subject their theories, models,
frameworks, or other research outputs under evaluation
to checks by practitioners knowledgeable about the
phenomenon of study. The model passed these checks,
indicating that it addresses a problem that is important
for practitioners in an understandable manner and
provides insights that are applicable to their work.

5 Findings

Following the lens of SD, we explain the basic skill
erosion mechanism via the Shifting the Burden
archetype. We then expand this to a more
comprehensive model by incorporating the effects
stemming from various sociotechnical elements. In line
with Alter (2013), we consider the overall work system
as encompassing work processes and activities,
participants, information, technologies, services to
customers, organizational policies, and the external
environment—all of them in interaction with each other.

5.1 The Problem Symptom: The
Burdensomeness of Fixed Asset
Management

For the decade prior to 2008, AccComp’s business unit
managed fixed assets via a customized module linked
to its commercial enterprise resource planning system.
Since the overall system was not designed to meet the
national FAM requirements, and because accounting
practices and the national taxation principles are in
many ways incompatible (cf. Section 4.2), the
management of fixed assets required extensive and
time-consuming manual work from accountants. This
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problem symptom—the burdensomeness of the
(manual) FAM task—formed the prime mover for two
basic solutions of the Shifting the Burden archetype.

5.2 The Fundamental Solution: Reducing
Work Burden via Mindful
Conduction

We identified “mindful conduction” as the
fundamental solution to the problem symptom. A
complex and time-taking task calls for mindful
conduction to ensure accurate execution and
accountability, such as attention to task activities,
brushing up on domain competence, and critical
examination of task outputs. Accountant Donna
discussed the importance of such mindfulness in
FAM: “matching [accounts] and verifying [figures] is
the necessary part of this work, while not always
enjoyable, it makes you [notice mistakes] like ‘oh
damn, why have I done it in this way.””

Specifically, three facets of mindful conduction in
FAM tasks emerged from the interviews: activity
awareness, competence maintenance, and output
assessment. Activity awareness involved the execution
and supervision of task activities, including optimizing
depreciations between accounting and taxation and
keeping track of the differences over time. Competence
maintenance, in turn, reflected upholding domain
competence, which involved maintaining an
understanding of the current tax legislation to make
interpretations of acceptable depreciations. Finally,
output assessment involved ensuring that reports were
correct and compliant with the legislation before
sending them to the tax office.

Embracing mindful conduction via the three facets
represents a fundamental solution to the
burdensomeness symptom because, while it requires
effort and does not offer short-term benefits, one
becomes increasingly skilled over time and through
repetition. This creates a positive feedback loop, where
a delay appears due to the time needed for learning. As
the skill level increases, the task becomes “automatic”
(Senge, 2006, p. 153) to carry out, which alleviates the
task’s burdensomeness. For instance, as accountants
build and maintain their skills by gathering experience
in the mindful interpretation of different depreciation
scenarios, they become increasingly fast and proficient
in forming judgments about new scenarios that
emerge. This solution to FAM’s burdensomeness
involves consciously executing or supervising the
process and assessing its outputs as well as obtaining,
processing, and sharing relevant domain knowledge
(i.e., activities and information). As an SD component,
mindful conduction represents a balancing mindfulness
loop (B1) which reduces task burdensomeness via the
accrual of skill.



5.3 The Symptomatic Solution: Shifting
the Work Burden via Reliance on
Automation

While mindful conduction is desirable from the skill
maintenance standpoint, it alone may not represent a
practical solution to task burdensomeness in an
increasingly automated world. Roger, the vice president
of AccComp, stated: “Artificial intelligence and
automation are important sources of business efficiency
. we need people who want to leverage these new
technologies, that’s the name of the game today.”

Indeed, performing FAM manually posed a significant
burden on the accountants and ate up the organization’s
resources. When AccComp implemented a new
accounting system (MainSyst) in 2008, they decided to
alleviate the FAM burden by complementing the new
system with a specialized fixed asset management
software, FAMSyst. AccComp entrusted the transitioning
project’s management to team leader John, an
experienced accounting-outsourcing specialist who had
just commenced working at AccComp. Having a good
FAM understanding and awareness of the task’s
complexity, he was enthusiastic about FAMSyst: “We
were excited to find out that there exists a system that
could do all this for us, freeing up time for other things.”

With FAMSyst, accountants specified the depreciation
methods in the system and fed in the acquisition prices of
the company’s fixed assets (IT items, cars, buildings,
machinery, etc.). FAMSyst calculated their depreciation
and produced reports for accounting, taxation, and
auditing. Though FAMSyst took over the execution of
some key task activities, it included an explanation
function for user support, through which it displayed the
logic by which the fixed asset data was processed. This
functionality provided the accountants with a means to
observe and understand the automatically conducted task
activities. Furthermore, swift software updates in
response to legislative changes kept the system
automatically up to date. To support its human users’
domain competency, FAMSyst informed them of such
updates and the reasons for them; also, FAMComp
provided training for its clients. Moreover, the reports that
FAMSyst produced were readily compliant with national
standards and legislation—they were even formatted to
resemble the actual tax form. The system’s output
presented further information to aid in tax report
verification, in the form of answers to potential tax office
inquiries. In sum, although FAMSyst invited its users to
rely on it on various fronts of the work task, it also
provided explanation functionalities that supported its
users’ mindful conduction. AccComp’s leaders had some
awareness of the importance of maintaining adequate
domain expertise internally. To ensure that accountants
retained their mindfulness of the task while leveraging
FAMSyst, they appointed one accountant as the
FAMSyst key user, responsible for making sure the other
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AccComp accountants’ knowledge of the applicable
FAM rules remained up to date. The key user participated
in external training sessions and then shared the new
knowledge with the rest of the team, via internal training.

The accountants were delighted to find that FAMSyst
performed its job impeccably. Sue, a seasoned accountant
with extensive fixed asset experience and 15 years with
AccComp, lauded the system’s abilities: “It produced a
form that is exactly like the tax-office one, precisely the
same numbers, so you didn’t have to think about anything
at all ... everything came out ready-prepared.”
Communication with tax authorities, which previously
had been a routine part of the accountants’ work,
diminished to a minimum after the system’s uptake,
because FAMSyst eliminated (previously frequent) errors
and unclear elements in reports. In the absence of negative
performance consequences, the accountants’ reliance on
the system increased. John noted: “We had extremely
solid trust in it, and it was pretty much the case that if the
software showed that this is how you need to report
[something], then we would not start to question that.”
FAMSyst indeed did everything correctly, irrespective of
whether its users understood what it was doing:

Since the basic use is pretty simple and you
can count on the software [being correct], it
might be the case that someone would use it
without really understanding much of what is
happening ... The software makes it possible
that one could use it even with quite limited
[FAM] knowledge. (FAMComp’s sales
manager, James)

Against this background, we identified automation
reliance as a symptomatic solution: shifting the burden to
automation immediately alleviated the problem symptom
of (perceived) task burdensomeness although it did not
address workers’ fundamental need to master the task.
Informants across the board spoke on the importance of
being mindful while relying on automation, Jennifer
stated that: “[Automation] is good for routine work. But it
does not remove the need [for human workers] to keep
checking what is going on.” In the same vein, Susan
reflected: “[with automation] you have more time to
analyze the figures instead of being encumbered by
manual work ... With the time saved [from relying on
automation], you could develop a better in-depth
understanding about the subject matter.”

Still, reliance may become excessive when automation
yields benefits such as the reduction of errors or time
savings, affording better or faster services to (internal or
external) customers. The more that workers rely on
automation, the less burden they experience from the task.
Therefore, automation reliance represents the archetype’s
competing balancing loop, which we refer to as the
reliance loop (B2), an alternative or complementary
pathway for reducing task burdensomeness.
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5.4 The Side Effect: Complacency

FAMSyst provided significant time savings and allowed
accountants to focus their efforts on other tasks. Now,
more could be achieved with the same human resources.
Unfortunately, symptomatic solutions tend to come with
negative side effects. While the accountants’ work
satisfaction improved via FAMSyst’s introduction, heavy
reliance on the system lulled the accountants into what
could be characterized as automation complacency. The
potential danger of becoming growingly reliant on the
system did not strike them as a cause for concern. Sue
stressed that “there was no danger, because [FAMSyst]
worked. It worked!” Another accountant, Amy, stated:
“No, I was not [concerned]—no worries whatsoever.”
Complacency had implications for the extent of
mindfulness the accountants exhibited in their task
performance/completion. This manifested in three ways,
each one related to a facet of mindful conduction: (1) the
accountants’ awareness of the task activities decreased,
(2) their motivation to maintain and improve their domain
competence deteriorated, (3) and the previously rigorous
approach to assessing outputs evaporated.

First, regarding the activity awareness facet, once the
accountants had gotten used to their new automated tool,
they found little need to consider what was happening
beyond the software interface: “You could trust the
software to do things right, even though you wouldn’t
always understand everything. ... You can be more
relaxed when you know that you don’t really have to check
whether you are doing it correctly” (Sue). The accountants
rarely utilized FAMSyst’s user-support function since they
did not perceive much practical value in it. Operating
without a full understanding of the system’s procedures
did not seem problematic to them at the time, as Amy
noted: “Surely you give up thinking about things for
yourself; you don’t need to, when they are already thought
out behind the software.” In retrospect, John stated, “We
should have used it [the user-support function] more.”
Without having to execute the task’s core activities, the
accountants found the information available via the
FAMSyst interface to be less meaningful, and motivation
to exploit its explanation resources evaporated quickly.
This development eventually black-boxed the system’s
activities from the accountants.

Second, concerning the competence maintenance facet,
the accountants gave up their efforts to keep up with
relevant domain knowledge. Amy and Mary had started
working at the department around the time of FAMSyst’s
deployment. Although possessing significant experience
in standard fixed asset depreciation scenarios, their FAM
knowledge had not grown as deep as that of Sue’s. In
contrast, mastering the finer points of FAM required
learning by doing, as highlighted in Mark’s comment
above. Automatic handling of those nuanced elements left
Amy and Mary with little incentive to learn, even though
they had legal responsibility for numerous clients’ FAM
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records. Amy recalled often tuning out during internal
trainings, as she did not feel like the learnings concerned
the accountants—after all, the content was already
“thought out behind the software.” Mary pointed out that
“the software could take into account almost all
alternatives that [national] tax legislation entails for fixed
assets. ... When the software ‘understands’ everything,
you don’t really need to know that much yourself.” The
presence of such adaptable automation blurred the
boundaries between the skills formally required of expert
FAM accountants and the less advanced set of skills
needed with FAMSyst in operation.

Third, related to the output verification facet, although
scrutiny of FAMSyst’s outputs was their responsibility,
the accountants began to take FAMSyst’s reports at face
value, submitting them to the tax agency without further
examination. The same pattern was visible when the
agency responded with questions about unclear items, as
Mary recounted not thinking very deeply about
FAMSyst’s automatic suggestions on how to respond:
“I just copy-pasted the text [from FAMSyst output]
when responding [to these inquiries].” Thus, the
accountants minimized their assessment of the output
too, confident that the system’s helpful statements
relieved them of the need to validate reports for which
they were legally responsible.

Hence, we identified automation complacency as a
potential negative side effect of automation reliance, as it
reduces workers’ incentives t0 engage in mindful
conduction based on the assumption that “all is well” and
there is no cause for concern (Moray, 2003; Parasuraman
& Manzey, 2010).

5.5 Skill Erosion as a Consequence of
Complacency

Our analysis suggests that decreasing mindful conduction
erodes individual workers’ skills over time because the
lack of attention to the task (1) causes them to forget what
they have learned and (2) prevents them from developing
their skills in response to environmental changes.
Although relying on automation appears to simplify the
work task, workers’ complacency-born lack of mindful
conduction actually makes the work task increasingly
complex over time, should the workers be faced with the
need to understand it. The state of complacency
predetermines that skill erosion will happen latently as
long as the skills are not immediately needed; it becomes
apparent only if such need emerges (e.g., when
automation becomes unavailable).

Such a need emerged at AccComp in 2015, when the
company’s upper management decided to improve the
uniformity of the company’s IS architecture by pruning
out peripheral systems and bringing all functions under
one central accounting system. To this end, the managers
chose to decommission both MainSyst and FAMSyst and
replace them with a consolidated system—ConsoSyst—



for managing a wide variety of accounting-related
processes. Manager Roger explained, “We want to have
a standardized platform; we will get efficiency benefits
when everybody uses the same system.”

At the time, the managers were not fully aware of the
extent to which FAM functionality was embedded in the
software nor did they understand how much the
accountants had grown to rely on it over the preceding
seven years. While FAMSyst had reduced manual fixed
asset management tasks to a minimum, ConsoSyst did
not include any FAM-specific functionality. As
accountant Betty explained, automation “had been taken
so far that you used to get a tax report compiled at a
single push of a button. This is not the case with
ConsoSyst.” Therefore, the accountants who were
responsible for FAM had to transition back to much
more manual work, in which the assets’ depreciation and
related procedures now had to be managed via Microsoft
Excel. John stated: “You could not rely on the system
anymore.” The FAMSyst key user was displeased about
this decision and left AccComp soon after. Because
other accountants had largely lost their FAM expertise,
this departure represented a critical knowledge loss for
the organization. At this point, John began to understand
the extent of skill erosion that had taken place.

Indeed, some months after the system transition, the
tax agency and AccComp clients started asking about
mismatches in AccComp-produced balance sheets.
The reason for the errors was that no one had allocated
depreciation differentials for the fixed assets—
something FAMSyst had done automatically: “We
kind of didn’t even know [that FAMSyst] did this and
that, and that it is something that should be done”
(Amy). As had become clear by this point, in John’s
words, “the skills had eroded.” AccComp had to call
FAMComp consultants to help, who were able to trace

Automation
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B2:

- RELIANCE
LOOP
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back the depreciation differential using an Excel model
and then produce correct tax reports. Donna recalled:
“They [the client] were asking us: ‘How can we trust
your figures now, how can you guarantee they are
correct?’ ... So, we got it fixed ... otherwise AccComp
would have gotten sanctions.”

The accountants pleaded for the integration of automatic
FAM functionality into ConsoSyst, but their words had
little effect since the managers felt that the capabilities
should be possessed by the accountants rather than by
any IT system. The FPS director, Carol, was highly
proficient in FAM. She was surprised to discover that
the accountants now lacked FAM know-how: “So when
| asked one of the accountants where some particular
numbers in the tax report come from, they would say,
‘Well, they come from the [FAMSyst] report’ [laughs].

. That is completely against my principles.” The
accountants were thus shaken out of their complacency
as they struggled to adapt to the world of manual FAM
after years of automated operations, with John
explaining that with this change “you really needed to
know how to handle the transactions ... Those were
really excruciating times.”

In sum, the effects of increasing complacency and
subsequently decreasing mindful conduction constitute
a reinforcing (R) loop which we term the individual
skill-erosion loop (R1), as it ends up latently increasing
the burdensomeness of a work task via skill erosion. If
enough erosion occurs, the workers will struggle to
perform the task or even make sense of it. Jennifer
summed it up: “If automation carries out a task for me,
and if [ don’t get involved in it, I will ultimately forget
how to do the task.” Based on the above, we follow
Senge’s (2006) guidelines and construct a basic skill
erosion model depicted in Figure 3.

R1:
INDIVIDUAL
SKILL-EROSION
LOOP

Individual
complacency

Figure 3. A Basic System-Dynamics Model of Skill Erosion
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Next, we consider how other factors in the
organization’s sociotechnical surroundings interact
with the basic model’s core work-system elements and
influence the three feedback loops.

5.6 Environment, Organization, and
Technology

Our analysis shows that legislation complexity was a key
contributor to the burdensomeness of FAM work, as
FAM legislation changes frequently and requires
interpretation. Linda elaborated: “[This is an issue]
especially in the long run when regulations change,
which happens yearly. So, if you don’t keep up with
these, you get left out pretty quickly.” Further, customer
complexity stemming from customers owning large and
complex fixed assets that require careful accounting
added to this burden. These two external factors
increased the burdensomeness of the task, creating
thrust for B1 and/or B2 to address the burden.

As a general tendency, managers may be concerned
about organizational operations becoming mindless
due to automation (Salovaara et al., 2019). Therefore,
they may set up mechanisms to ensure workers’
mindful conduction by defining and enforcing
organizational policies aimed at maintaining skills.
While AccComp did this to an extent, the enforcement
and comprehensiveness of these policies fell short.

As individual workers’ reliance on automation
manifested itself as performance benefits_by
minimizing FAM’s burdensomeness and freeing time
for other productive activities—the organization
gained performance benefits too. This contributed to
complacency at the organizational level too: Having
learned that the system increased efficiency without
producing any (visible) adverse consequences,
AccComp did not find it necessary to enforce its skill
maintenance policies. While the key user took part in
external training, other accountants were merely
encouraged (instead of required) to do so, and their
FAM skills were not assessed in any way. John
recalled: “We did not recognize [the possibility of skill
erosion] back then. All was well as long as we had
FAMSyst in use.” Concentrating the responsibility for
knowledge maintenance on one key user was not seen
as a major issue at the time: “We were mainly
concerned about getting [FAM] right,” said John.

In a state of complacency, an organization is unlikely
to enforce stricter skill maintenance measures, as there
is no obvious business case for doing so. In this way,
FAM skills at AccComp were allowed to erode and be
concentrated in few hands. Therefore, a chain of causal
links exists where automation reliance increases
organizational performance, which in turn gives rise
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to complacency at the organizational level. The
organizational complacency decreases the
enforcement of skill maintenance mechanisms, which
finally reduces individual workers’ mindful
conduction. We refer to this vicious circle as the
organizational skill-erosion loop (R2), a reinforcing
loop fueled by organizational complacency.

We acknowledge that, while this was not the case in
our study, organizational enforcement of skill
maintenance may receive counterbalancing pressure
from the environment (legislative, normative, or other)
in contexts that require strict maxims of
professionalism (e.g., hospitals facing societal pressure
to retain their mindfulness and competence in treating
patients). In such cases, environmental pressures can
outweigh organizational complacency.

Finally, when considering automation technology
(FAMSyst’s technical capabilities), our analysis shows
that workers’ extreme and mindless reliance on
automation was enabled and facilitated by (1)
technology’s high reliability in performing its tasks
(i.e., it rarely failed) and (2) its impressive ability to
handle task complexity (i.e., it was able to operate on
each key facet of the work task). Additionally, (3) the
technology’s explanation functions (incl. technical
design features, FAMComp’s customer support and
training offerings, etc.), reassured the accountants that
explanations for the automatic operations were
available and could be retrieved when needed, enabling
them to rely on FAMSyst. Indeed, previous research
suggests that a lack of explanations may entirely
prevent domain experts’ reliance on cognitive
automation (Lebovitz et al., 2022). These three
features amplified the reliance loop (B2) at the expense
of the mindfulness loop (B1). In balance, FAMSyst’s
explanation features had been designed to support
workers’ mindful conduction in various ways, which
could have empowered B1 when utilized (though
AccComp did not). Appendix C summarizes the ways
in which FAMSyst fostered both automation reliance
and mindful conduction.

We thus incorporated environmental factors,
technological elements, and organizational context to
construct a comprehensive, sociotechnical model of
skill erosion depicted in Figure 4. Detailed
explanations for the model’s relationships are provided
in Appendix D.

In sum, AccComp essentially shifted the burden of
FAM to an IT system, resulting in undesired long-term
consequences on workers’ skills. Next, we discuss how
the aforementioned negative dynamics can be reversed
through narrating how AccComp addressed issues
resulting from skill erosion.
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Figure 4. A Comprehensive System-Dynamics Model of Skill Erosion

5.7 Coping and Restoration of Skills

Facing an urgent need to restore their FAM skills, the
accountants were forced to become more mindful
about the FAM process. To understand how FAMSyst
had calculated depreciations, they accessed old
customer account materials still available in
FAMSyst’s offline interface for longstanding clients.
Also, the accountants extracted Excel forms from the
system whereby they could attempt to reverse-engineer
FAMSyst’s execution logic. These actions helped them
resolve some relatively simple cases. To elevate their
domain understanding, the accountants started self-
studying the FAMSyst manual and various literature
and legal regulations pertaining to the reporting of
fixed asset depreciation. They also connected to
colleagues across different departments to gain further
insights into how to interpret tax law. At an

organizational level, AccComp arranged internal
workshops centered on example cases to solve and sent
its accountants to undergo Chamber of Commerce
training. This time, having awakened from
organization-level complacency, the managers made
attendance mandatory. Accountants were directed to
produce FAM manuals so that the knowledge they had
(re)gained would be available for future reference. The
organization began slowly reaping the rewards of this
onerous skill (re)acquisition process, and FAM skill
levels were manifesting a clear upward trend in mid-
2017. In other words, though the reliance loop (B2) had
previously dominated, now the mindfulness loop (B1)
was gaining prominence via mindful conduction. Mary
elaborated how increasing mindful conduction
ultimately decreased the FAM task’s burdensomeness:
“[as our skills improved] the whole process became
clearer, and you no longer needed to check things from
instructions all the time.”
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AccComp then tried to enhance ConsoSyst with
greater abilities to assist with the more repetitive FAM
activities (enabling automation reliance to a certain
extent). Director Sara spoke on the importance of
leveraging automation in conjunction with strong
domain skills: “We need people who understand
accounting legislation and the latest interpretations on
tax governance and value-added tax. But additionally,
they should have experience in accounting automation
and possess vision and drive to develop it.” Though
cognitive automation can help address the problem of
burdensomeness, our informants confirmed that
maintaining a current and  comprehensive
understanding of FAM is expected from accountants
who are responsible for the task. Hence, the
organization’s leaders wanted to make sure that skill
erosion would be prevented this time around. This
involved a change in how teams shared knowledge:

[We] changed the way of operating, such
that the team leader’s role is not to be
always there saying, “This is right, and that
is wrong, and this is how it is done.” Rather,
the team leader should be the last link who
can help if someone cannot manage, while
the know-how should come from within the
team. That is the goal. (Carol)

In other words, while the organization continued to
embrace cognitive automation, it had become
conscious of the risk of skill erosion and actively
sought to strike a balance between automation reliance
(B2) and mindfulness (B1) without falling prey to
complacency (R1 and R2).

6 Discussion and Conclusions

Our case analysis identifies emergent and latent
developments, unintended outcomes, and complex
relationships among different sociotechnical elements,
which collectively reflect dynamic complexity (Senge,
2006). The dynamic interactions between different
elements were found to produce vicious circles (Masuch,
1985) that push the sociotechnical system away from
skillfulness toward skill erosion through escalating
reliance on automation. As a response to our first research
question, the SD model in Figure 4 uncovers dynamic
mechanisms of latent skill erosion in an organization’s
sociotechnical work system. It shows the competing
dynamics of automation reliance and mindful conduction
in addressing problem symptoms stemming from
cognitively taxing work tasks. On the one hand, while
minimizing or eliminating automation reliance
(abstaining from the use of cognitive automation)
supports mindfulness and the accountability of
operations, it can cause the organization to lose efficiency
and miss out on opportunities presented by emerging ITs,
potentially causing it to be left behind by the competition.
On the other hand, allowing heavy reliance on cognitive
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automation is problematic due to the latent individual and
organizational skill erosion loops (R1 and R2). They
reinforce skill erosion in that neither the individual worker
nor the organization ends up questioning or otherwise
problematizing the use of the automated system and
further facilitate skill erosion by fostering complacency at
both levels. This pushes the work system further from the
ideal state. Hence, a trade-off between mindfulness and
reliance (loops B1 and B2) exists, which requires careful
balancing. Our conclusion is that the key leverage point
lies in the way in which mindful conduction is managed.

With regard to the second research question concerning
the organizational implications of skill erosion, our
findings show how skill erosion makes an organization’s
operations mindless and fully reliant on IT systems. When
the system’s operations incorporate large quantities of
domain-specific contextual knowledge (Strich et al.,
2021), and updates in response to context changes are
rapid, human workers tend to lose motivation for
maintaining competence—they perceive the domain
knowledge as still being present, just accessible
elsewhere. In our case study, knowledge resided with the
automation vendor and was accessible via cloud-based
system updates. Further, as workers’ skills erode, the
organization’s domain competence deteriorates. The
erosion makes the organization increasingly dependent on
the IT system’s provider, exposing it to different kinds of
risks: The organization’s control over its own operations
decreases and the IT provider gains a higher bargaining
power over the deskilled organization. Situations in which
the organization decides to reduce its dependence on the
IT provider or remove the system for other reasons may
result in disruptions to the organization’s operations and
among its people (as was shown in our case). In such a
state, disruptions may arise unexpectedly (as at
AccComp) if the organization has not acknowledged the
existence of skill erosion and has thus not prepared for it.

Our study answers the recent calls for seeking a deeper
understanding of the frequently detrimental effects of
cognitive automation on humans’ skills (Newell &
Marabelli, 2015; Strich et al., 2021; Sutton et al., 2018).
By elaborating on the dynamic interactions of different
elements in a sociotechnical context, our work has the
following implications for both theory and practice.

6.1 Theoretical Implications

Our results come with implications crucial for
understanding the individual and organizational
implications of IT use, skill erosion, and Al management.
First, we enrich the conceptual understanding of the
underlying mechanisms of skill erosion. Second, our
conceptualization of mindful conduction sheds light on
how skill erosion can be detected. Third, our dynamic
model provides a holistic view on managing the
automation-augmentation trade-off.



First, recent IS literature has acknowledged skill erosion
as a potentially harmful aspect of 1T-enabled cognitive
automation (Burton-Jones, 2014; Faraj et al., 2018;
Mayer et al., 2020; Newell & Marabelli, 2015; Strich et
al., 2021) that warrants empirical inquiry. Though other
domains have taken some steps to empirically probe the
topic, they have done so using models with single-
direction factor effects (Dowling et al., 2008; Galletta et
al., 2005; Mascha & Smedley, 2007), leaving its
theoretical mechanisms and organizational implications
unknown (Sutton et al., 2018). Our empirical study and
the resulting dynamic model (Figure 4) contribute to
theory by crystallizing how skill erosion can unfold
latently over time through vicious circles of automation
complacency that diminish mindful conduction.
Consideration of such dynamic loops will enrich
scholarly understanding of the latent nature of skill
erosion, and the applicability checks we conducted
(Appendix E) indicate that the SD model provides a
valuable contribution to knowledge in this previously
poorly understood area.

Second, our three-faceted conceptualization of mindful
conduction answers the recent calls for a more holistic
understanding of automation’s  skill-eroding and
dependency-inducing effects and their detection and
management (Newell & Marabelli, 2015). The degree to
which humans vs. systems either do or do not carry out
relevant activities (on the facets of activity awareness,
competence maintenance, and output assessment)
suggests how “warning signs” of skill erosion may be
detected on different fronts. Because skills are difficult to
measure, it may be more feasible to probe the extent of
mindfulness at each facet of the work task and use it to
predict skill level. For instance, examining the extent to
which a worker shows awareness of their work activities
or performs output assessments can reveal existing or
potential gaps in skills. Our case study revealed how
certain features of automated technology can make the
system appear as if it is mindfully, autonomously
engaging with the work task (e.g., handling task activities,
updating its own functionality, and readily producing
specified and generated outputs) while also performing
functions designed specifically to support humans’
mindfulness (explanatory ones clarifying its activity and
output, inclusion of the provider’s user training for
competence, etc.). Relinquishing mindful maintenance of
domain competence is similar to the kind of transactive
memory process in IT use that Sparrow et al. (2011)
identified, where human memory adapts to computing
and communication technology: people learn what the
computer “knows” and let this “knowing of knowing”
replace their own conception of the actual object known.
Such a process, which bears a resemblance to the
“cognitive offloading” discussed by Hansen et al. (2019),
may explain the latency that seems to typify skill erosion
(Oliver et al., 2017; Stone, 2007). Clearly, this kind of
adaptation is problematic in settings that demand
retaining human responsibility and accountability.

The Vicious Circles of Skill Erosion

Third, we find that our model provides a powerful
analytical device for managing Al systems, shedding
light on how to balance augmentation and automation
(Krakowski et al., 2022; Raisch & Krakowski, 2021).
Augmenting human work with Al tends to assume that
humans remain in the loop by, e.g., continuously
interrogating the Al system’s knowledge claims and
integrating any valid insights into their own decisions
(Lebovitz et al., 2022). Such augmentation reflects a
healthy balance between our SD model’s mindfulness
(B1) and reliance (B2) loops, which, if sustained,
should yield positive performance outcomes while
preventing (harmful) skill erosion. Our model sheds
light on the reasons why successful augmentation tends
to be difficult in practice (Raisch & Krakowski, 2021).
It also accounts for the influence of Al explanations on
this balancing act, which has become an increasingly
important consideration due to the black-boxed nature
of advanced Al systems (Asatiani et al., 2021). On one
hand, if you emphasize mindful conduction too much
and refuse to consider Al’s input (Bl is active while
B2 is passive), Al’s full potential is left untapped.
Lebovitz et al. (2022) term such lack of Al use as
unengaged ‘“augmentation”. no actual augmentation
was achieved in cases where humans just overrode
AT’s input due to the lack of explanations. On the other
hand, if one allows too much reliance to occur,
complacency creeps in to sabotage humans’ and
organizations’ efforts to stay mindful, leading to skill
erosion (B2 gains momentum at the expense of B1).
Our SD model helps future studies conceptualize and
measure how organizations manage their Al systems in
terms of automation vs. augmentation.

6.2 Managerial Implications

Although the case company could have tried harder to
avoid skill erosion—by such means as investing in
stronger control mechanisms and emphasizing
knowledge/skill retention in employees’ performance
reviews—the larger process by which skill erosion
occurred proceeded along understandable lines:
Environmental factors gave rise to high task
complexity. An institutional logic prioritized
efficiency over skill maintenance, while individual-
level factors too (complacency despite one’s
identification as a skilled professional) made it all the
more natural for events to unfold in this manner.
Consistent with other studies (e.g., Drummond, 2008;
Garud & Kumaraswamy, 2005; Rinta-Kahila et al.,
2022), our case-study findings indicate that prioritizing
IT-enabled short-term  efficiency gains over
organizational learning may culminate in detrimental
long-term outcomes. This points to a practical lesson:
Organizations should preemptively devise effective
strategies for human-plus-automation partnerships
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(Asatiani etal., 2019; Raisch & Krakowski, 2021; Rinta-
Kahila et al., 2021). The models presented in Figures 3
and 4 provide a potentially useful tool for doing this by
helping managers recognize relevant factors that are at
play regarding skills and automation use. By probing
those factors, managers may be able to determine which
cycle—mindless or mindful—is dominant in their
organization. The applicability checks reported in
Appendix E support this assertion.

Considering automation in light of the three facets of
mindful conduction can help managers find ways to
automate work tasks in a more informed fashion. For
example, they could increase their efforts to notice the
“warning signs” of skill erosion that we mentioned in the
second implication above. They should also assess what
level of automation is safe regarding different facets of
work tasks and consider the possibility that procuring
and implementing an IT system might entail
externalizing the organization’s collective
understanding of the process. Recognizing the specific
facets of the work task and the ways in which both
humans and IT systems can be engaged in them could
sensitize managers to critical aspects of skill
maintenance.

6.3 Limitations and Avenues for Future
Research

There are certain limitations of this study that must be
acknowledged. First, it was impossible for us to
conduct a real-time longitudinal study that would have
let us directly observe workers’ skill maintenance and
development (or lack thereof). Instead, we had to rely on
the combination of cross-sectional interviews (Inquiries
1 and 2) and retrospective longitudinal accounts
(Inquiries 3 and 4) by informants when uncovering the
skill-erosion mechanisms and reconstructing the
narrative of the events. To offset threats to validity and
reliability, we conducted follow-up interviews with the
key informants, collected complementary data from
stakeholder organizations, and triangulated for solid
findings (Trauth & Jessup, 2000). Further, we
acknowledge that our final sample included only four
employees who had experienced skill erosion
firsthand. We note that these individuals’ accounts
were convergent and also in line with other informants
from AccComp. The two applicability checks
(Appendix E) strengthen our confidence in the
presented conclusions. However, there may be
explanations for skill erosion in addition to what is
described here. For a more thorough understanding of
the phenomenon, bringing In other, thus far unheard
“voices” (e.g., other managers, system developers,
legal experts, and tax agency officials) could be
valuable (Trauth & Jessup, 2000).
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Also, while our analysis produced a holistic systems-
oriented view of the phenomenon, we were not able to
pull apart the process of skill erosion with finer
granularity. Therefore, while our research uncovered
why and how workers’ skills erode, we cannot provide
a detailed answer as to precisely when this happens
beyond the presented general mechanisms. One would
expect the ongoing use of automatic systems to
comprise several stages, which could aid in explaining
the transition from understanding the task to having no
real sense of it. Future research may be able to delve
more deeply into the temporal dimension of the skill-
erosion process and further break down the actions,
decisions, states, and interactions through which skills
are lost. One potentially fruitful approach might be to
survey workers in a case organization repeatedly over
time, to examine changes in skills more systematically.
However, it must be noted that assessing a skillset over
time will always be difficult, as the skill requirements
for any given task tend to change in response to the
advancement of technology and various context-
specific changes.

Finally, as our study focused on understanding the
dynamics that underlie skill erosion, devising
mechanisms to manage such erosion remains a
challenge for future research. An interesting extension
to our research would be to conduct case studies that
examine the effectiveness of technological and/or
organizational mechanisms specifically designed for
maintaining workers’ mindfulness and inhibiting their
skill erosion. Our conceptualization of mindful
conduction with its three facets offers a starting point.
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Appendix A: The Interview Protocols

Inquiry 1 (AccComp)

Background Information

Age and education

Previous work experience

Your previous work tasks at AccComp
Your current work tasks at AccComp

Daily Work and Systems

Could you please describe your typical workday?

Which work tasks do you especially enjoy?

Which systems are you currently using in your work, and for what purposes?

How has your work changed since the recent system implementation?

Which accounting processes are you currently involved in? (We provide a list of processes)

Please describe each process in detail: how you feed in data to the system, what kinds of problems may
arise, what part is of a routine nature and what requires mindful concentration, etc.

Do you transfer data between separate systems manually?

Do you encounter unexpected events in your work that require conscious deliberation? Are you able to
handle such situations by yourself, or do you need someone to help you? Please describe how you would
resolve a problematic situation in the accounting system or your work in general.

How many clients are you currently handling? Do you feel that you have enough time for your work tasks
without being overloaded?

Have you noticed that small mistakes could lead to problematic situations?

[If so] Could you give an example?

Automation in Accounting

What are your thoughts and sentiments about accounting automation systems?

Do you see automation as a positive or negative thing for your work? Why?

Do you find that decreasing, or even removing, the repetitive and mechanical parts of your work task as a
positive thing? Why or why not?

If some parts of your work tasks were automated, what would you do with the time freed up by automation?
If some parts of your work tasks were automated, would it be more difficult to maintain the skills required
for the work?

Inquiry 2 (FAMComp)

The System

What does FAMSyst do?
What kind of data go in, and what comes out?
What exactly does FAMSyst automate?

Who are the users of FAMSyst?
What skills are required from the users?
How does using FAMSyst affect the know-how of its users?

Competitive Advantage

Avre there competing alternatives to your software?
What is the main advantage of FAMSyst over the old (i.e., non-automated) way of handling FAM?
What is the advantage of FAMSyst relative to generic systems such as ConsoSyst?
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Customer Discontinuation of FAMSyst

[Replies are in general terms since disclosing customer information specific to AccComp is not allowed]

o  What was your impression of AccComp’s decision to decommission FAMSyst?
e How have you consulted with former users of FAMSyst at AccComp (since its discontinuance)?
e Are there companies that have made similar decisions to discontinue the use of FAMSyst?
e What do you see as the current trend in FAM: more automation or something else?
Inquiry 3 (AccComp)

The Use of FAMSyst

1.  When was the first time you used FAMSyst?
o Was it at AccComp or somewhere else?
¢ What did you do with FAMSyst while it was in use?
2. What did FAMSyst do?
o What kind of information did you input to the system?
o How was FAMSyst integrated with other systems?
o How did the data flow between systems?
o How did FAMSyst process information: what did it do with the information fed to it?
3. What were the positive and negative sides of FAMSyst? Please indicate the most relevant ones.
4. FAMSyst has an education function (pressing F1 produces additional information about the process). Did you
use this? Did other accountants use it?
5. How much did you trust FAMSyst to function reliably? Why?

The Effect of FAMSyst on Skills

6. What was the effect of FAMSyst on accounting skills related to FAM?
o Did the system teach you something new? Did the system make you forget something?
¢ Did FAMSyst help you to understand FAM better, or the other way around?

The Discontinuance of FAMSyst

7. Who decided that FAMSyst would be discontinued?
8. How did you perceive the discontinuance decision...
o Before discontinuance, after discontinuance, and now?
9. What kind of feedback did the discontinuance decision stimulate?
o Was there passive or active resistance?
¢ Did you try to influence the decision?
10. How is the process that FAMSyst used to have automated being handled currently?
¢ What is the official way?
o Are there alternative ways?

Coping and Recovery

11. How did you navigate through the disruption caused by the discontinuance of FAMSyst?
12. How did relearning take place?
o \Were training sessions arranged? Did you participate?
13. Did the amount of manual work increase, or were you able to automate the process in other ways?
o Excel macros, for example?
14. When was external consultation used?
o Services of consultants from FAMComp?
o What did they do?
15. What is your current level of FAM know-how?
e Have you returned to the level of know-how you possessed before FAMSyst?
e Have you learned something useful?
16. Are there other employees who used FAMSyst?
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Inquiry 4 (AccComp)

The Introduction of FAMSyst

1. There can be various motives behind implementing automation. What were the main reasons to implement
FAMSyst?
[After hearing the answer to this open question, ask the following if relevant]

o To get by with fewer accountants, saving costs? If so, were there staffing reductions?
¢ To free the existing accountants’ time for other tasks, increasing capacity?
o To ease the accountants’ work burden or make their work more meaningful?
o To reduce human error in the FAM process?
2. Did anyone oppose FAMSyst’s introduction?
3. How did the accountants react to FAMSyst initially?
o Did they learn its use easily?
o \Was there any user resistance?
4. Did FAMSyst change the tasks and responsibilities of the accountants?
[If so] How?

FAMSyst’s Effect on the Execution of Work Tasks

5. We have learned that the accountants developed solid trust in FAMSyst over the years, so...
¢ Do you remember signs of this trust forming? How did it happen?
6. Were the accountants expected to retain their mastery of FAM?
o If so, how were they expected to do that?
¢ Was this expectation communicated to the accountants? How?
o [s it possible to retain a solid conception of FAM task activities by maintaining one’s knowledge (Via training
and study) and scrutinizing outputs (tax reports) when automation is executing the process?
7. Why did your organization fail to actively maintain FAM skills?
o Did the loss of motivation occur gradually?
o Was the participation in FAM training low to begin with, or did it decrease through use of FAMSyst? If it
decreased, did that happen gradually, or was there a specific point when they dropped the training?
¢ Did the key user try to share FAM knowledge? How was this done?

Erosion of Skills

8. Why did FAMSyst cause a decrease in the accountants’ ability to handle complex cases?
9. Were you ever worried by the erosion of skills over the years, or did it come as a complete surprise after
FAMSyst was discontinued?
10. What if FAMSyst had remained in place indefinitely?
¢ Do you think skill erosion would have become a problem?
11. Could you assess the gravity of the knowledge loss from the following perspectives?
e The accountants no longer knew what needs to be done (definitions, categories)
e The accountants no longer knew how to do things (steps, process, interpretation)
12. What could have been done to prevent skills’ erosion?
o Was skill erosion inevitable with FAMSyst? How feasible would it have been to retain the skills after
implementation of such a system?
¢ Could different organizational practices have prevented skill erosion?
e Could an alternative design for FAMSyst have prevented skill erosion?

Conclusion

13. [We explain our interpretation of the case] Finally, ...
¢ Does this interpretation reflect what took place in your organization?
e Can you tell us anything more about how conceptions of FAM eroded?
e Have we missed any relevant aspects?
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Appendix B: The Coding

Table B1. The Coding

First-order concepts

Themes (second order)

Aggregate dimensions

FAM seen as an unpleasant task

The complexity of optimizing fixed asset depreciations for
taxation

FAM requires the ability to interpret legislation

Tax accounting is the most challenging part of FAM

Task complexity

Manual FAM is time-taking
Need to check repeatedly that everything is going correctly
FAM requires learning by doing

Time-consuming task

Burdensomeness of
work task

National FAM legislation changes often
No clear answers written in the legislation

FAM legislation complexity

Energy production industry
Customers with massive fixed assets
Some FAM activities occur rarely (e.g., wrecking)

Customer complexity

All accountants need at least basic FAM skills
There can be no blind trust in automation

Maxims of professionalism

Environmental context

FAMSyst executes depreciation calculation

FAMSyst matches accounting and taxation

FAMSyst enables time savings

FAMSyst produces a readymade report for tax accounting

Handing off task activities
to automation

No need to be a FAM expert to use FAMSyst

Things readily "thought out" in FAMSyst

Relying on FAMComp consultancy services in difficult cases
FAMSyst reduces task complexity

Relying on external
competence

No need to check the correctness of FAMSyst’s output
Difficult to assess outputs without understanding the process
Copying FAMSyst's figures and statements directly to the tax
form

Relying on automation's
outputs

Automation reliance

Understanding the FAM process steps
Understanding what FAMSyst is (or was) doing
Manual calculation of figures in Excel

Activity awareness

Attending external and internal trainings
Producing documentation of learnings
Self-studying legislation and guild guidelines

Competence maintenance

Scrutinizing outputs before sending them to the tax office
Reverse-engineering FAMSyst’s figures
Interpreting the tax implications of reported depreciations

Output assessment

Mindful conduction

Accountants unable to retrieve correct figures for tax reports
Struggling to conduct FAM manually

Uncertainty about “what to do”

Deep understanding of “how to do it” has disappeared
Accountants shocked when FAMSyst is decommissioned
Uncertainty about the correctness of figures

Skill erosion

Becoming aware of skill erosion
Skills improve through manual conduction
Knowledge accrual through independent studying

Skill recovery

Trade-off between automating tasks and preserving skills
FAMSyst use resulted in skill erosion over time
FAMSyst inhibited skill acquisition/development
Organization possessed sufficient skills prior to FAMSyst
introduction

Automation’s effects on
skills

Skill level

FAMSyst considered to be trustworthy

“It always worked correctly”

No complaints from internal assessment

No complaints from the tax office

FAMSyst’s readily prepared statements satisfy the tax office’s
follow-up queries

Reliability

Cognitive automation
technology
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FAMSyst’s reports correspond to tax form no. 62

FAMSyst built specifically around the national tax legislation
FAMSyst "anticipates" tax office's follow-up queries
Legislative changes automatically updated into FAMSyst

A user-friendly system

Ability to handle task
complexity

F1 button reveals the process steps for a given action
Explanations about FAMSyst’s outputs

FAMSyst provides “easy access” for understanding a complex
task

User manual provides explanations about process

FAMComp holds user trainings

Explanation features

No need to think about where the figures for the tax report
come from

Feeling relaxed because all knowledge is embedded in
FAMSyst

No motivation to pay attention during internal trainings

Not trying to understand the statements copied from FAMSyst
output to tax form

Not using the F1 button “enough”

Individual complacency

Managers did not recognize the risk of skill erosion
“All is well [at AccComp] as long as FAMSyst is in use”
Bringing up the possibility of skill erosion but not acting on it

Organizational
complacency

Automation
complacency

Key user to share FAM knowledge within the organization
Arranging internal trainings

Key user helps others when needed

Key user produces documentation

Key user

Participation in external trainings mandatory only for the key
user

No targeted/conscious efforts to maintain FAM competence
Concentration of FAM knowledge in few hands

Lack of enforcement

Mandating participation in trainings

Sending accountants to Chamber of Commerce trainings
Holding workshops

Changing the role compositions (decentralizing knowledge)

Systematic reskilling efforts

Enforcement of skill

maintenance
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Appendix C: The Facets of Mindful Conduction

“Activity awareness” refers to attention to the concrete procedures that the work task encompasses, such as the series
of steps in calculating depreciation values for assets, connecting these to the correct accounts, and producing reports
for taxation and accounting purposes. It thus accrues and maintains one’s procedural knowledge and skills in
performing a task (Anderson, 1993). Activity awareness may be exercised either via hands-on execution of those steps
or by studying or supervising their execution by another agent. The latter technique becomes relevant when automation
takes over some of the task’s activities. “Competence maintenance” refers to the domain knowledge considered both
prerequisite to performing the work task and the foundation of formal expertise. This knowledge is mainly declarative
in nature: it assigns meanings to information, answering the “what” question (Anderson, 1993). Competence
maintenance may manifest via gaining new domain knowledge or brushing up on one’s existing knowledge (e.g.,
internalizing professional guidelines and regulations), and it can be achieved independently or via external training.
Finally, “output assessment” denotes the work process’s deliverables with assessable quality and correctness, such as
tax reports. This facet of mindful conduction draws chiefly on declarative knowledge and encompasses scrutinizing
and verifying the output of the task (e.g., by means of judgment and interpretation of output validity).

Table C1 summarizes how FAMSyst’s features gave rise to both automation reliance and mindful conduction at
AccComp.

Table C1. Automation Reliance vs Mindful Conduction

Facet of work task | Operations carried Ilustrative quotes System features Illustrative quotes

out automatically supporting humans’
(enabling automation mindful conduction
reliance)

Task activities e Calculation of o “[FAMSyst] masters all  |e FAMSyst provides o “If you wanted to drill into

(execution of depreciation kinds of fixed asset visibility of the a particular item, you could

activities; awareness |, Allocation of depreciations [and] system’s processing go check that “this is how it

of activities) depreciation values produces the necessary logic via user-support is being handled’; it was
. records that can be taken functionality understandable and
o Production of reports . . . .
to accounting with the o FAMSyst provides logical.” (Sue)
help of versatile explanationsof howa |e “You get to see how a
interfaces.” (Online specific depreciation contractual change has been
material) value has been calculated, by extracting an
o “[FAMSyst] also calculated, via an [explanatory] Excel form.”
includes a user-friendly extraction function (Online material)
report generator.” (Online
material)

Domain competence |e Updates to system o “If the tax office made o FAMSyst informs users |e “We received updated
functionality, changes, they were of changes; the online instructions from the
prompted by changes | always automatically user manual gets system when the tax
in legislation updated.” (Sue) updated in response to legislation changed ... and

o Updates to system e “We constantly develop legislative changes [FAMSyst] contained a
functionality in the software, through o FAMComp arranges user manual that was really
response to casesthe | [meeting needs thatarise | training when system clear.” (Sue)
system’s calculations from] new customer functionality changes  |e “We organize regular
could not initially projects.” (Mark) training seminars regarding
handle the application and its topic

domain.” (FAMSyst online
material)

Output assessment e Reports meeting o “[FAMSyst] produces o FAMSyst provides o “Okay, the tax office is
various standardsand | depreciation receipts, supporting statements asking about this special
legislative sales receipts ... for both that help to validate case, which is already
requirements FAS-compliant reports and address opened up for us in the

o Reports formatted to accounting and potential tax agency [FAMSyst] output.” (Amy)
correspond to the tax |  IFRS-compliant Inquiries o “Twas glad to get a quick
agency forms monitoring.” (Online answer [from the system

material) output].” (Mary)
o “It produced a form that

is exactly like the tax-

office one, precisely the

same numbers.” (Sue)
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The Vicious Circles of Skill Erosion

The Dynamic Relationships among the Constructs

Table D1. The Balancing Loops of Mindfulness (B1) and Reliance (B2)

would otherwise be fulfilled
manually by workers.

Causal construct | Description Response construct Dynamic relationship
Burdensomeness The ,burden cau;ed by a wprk (+) Mindful The bur_densomeness of W(_)rk task triggers thg need
task’s complexity, uncertainty, - to be mindful when executing or supervising it to
of work task S ; conduction
and/or time-intensiveness. ensure the task gets executed correctly.
Performing work tasks mindfully, Workers perform the work task mindfully by paying
i.e., in a state that reflects alertness attention to task activities, keeping their domain
and dynamic awareness (Langer, competence up to date, and assessing outputs. Over
Mindful 1989). It may manifest via three time, this builds up their declarative and procedural
indiul modes of working: (1) being (+) Skill level knowledge of the task, making them more skillful.
conduction - . i .
consciously aware of the activities On the contrary, if workers lack mindfulness, they
being executed, (2) maintaining fail to acquire and retain both types of knowledge,
one’s domain competence, and which causes their skills to stagnate (Axelsen, 2012;
(3) critically assessing outputs. Dowling et al., 2008; McCall et al., 2008).
Skill level is reflected by workers’
knowledge and ability to perform As one becomes increasingly skillful in performing a
the task at hand. It could be () Burdensomeness task, executing it becomes easier, almost “automatic”
Skill level measured in terms of declarative of work task (Ser; e, 2006 y 153), eventuall ,alleviatin the
and procedural knowledge task’g l;ur dm’sg;nenes’s y g
(Dowling et al., 2008; McCall et )
al., 2008).
High task burdensomeness incentivizes workers to
Burdensomeness The ,burden cau_sed bya Wprk (+) Automation reduce the task’s complexity, uncertainty, or time-
task’s complexity, uncertainty, - - - - .
of work task - . reliance intensiveness by handing off different facets of task
and/or time-intensiveness. o .
performance to cognitive automation.
Human workers relying on Shifting the burden of task performance to
Automation cognitive automation to fulfill () Burdensomeness automation will immediately alleviate the
. various task responsibilities that (perceived) burdensomeness of the task (although it
reliance of work task

does not address workers’ fundamental need to
master the task).

Table D2. The Reinforcing Loops of Individual Skill Erosion (R1) and Organizational Skill Erosion (R2)

concern over the state of one’s own
abilities (Merritt et al., 2019;
Parasuraman & Manzey, 2010)

Causal - . . .
construct Description Response construct | Dynamic relationship
Individual workers experience the benefits of
cognitive automation (e.g., cognitive offloading and
Human workers relying on cognitive a lower workload; see Hansen et al., 2019) and do
Automation automation to fulfill various task (+) Individual not perceive any problems caused by automatic
reliance responsibilities that would otherwise | complacency systems’ failure or their own lack of competence.
be fulfilled manually by workers. This gives rise to complacency at the level of the
individual as they grow overly confident in their
abilities (Parasuraman & Manzey, 2010).
A feeling of calm satisfaction with
one’s abilities or situation that Workers’ complacency decreases their mindful
prevents one from trying harder conduction (i.e., lowering activity awareness,
Individual (Cambridge Dictionary, 2023); blind | (-) Mindful competence maintenance, and output assessment), as
complacency trust in automation and lack of conduction they begin to blindly trust automation. They assume

that there is no cause for concern and no reason to
expend any additional effort.

Automation
reliance

Human workers relying on cognitive
automation to fulfill various task
responsibilities that would otherwise
be manually fulfilled by workers.

(+) Organizational
performance

Individual workers’ extensive reliance on automation
in one task frees their time for other tasks. This
creates organizational performance benefits,
materializing as positive impacts on organizational
key performance indicators (KPIs), such as
efficiency, productivity, and return on investment.
Such a bottom-up effect reflects a compilation
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process (Kozlowski & Klein, 2000): while higher
performance at the individual level (due to
automation reliance) should contribute to the level of
organizational performance, the strength of this
effect depends on the individual worker, their role,
and the context in which the organization operates.

Organizational
performance

The performance of organizational
operations in terms of, e.g.,
efficiency, productivity, consistency,
and profitability.

(+) Organizational
complacency

The organization’s management experiences the
benefits of automation (e.g., profits and efficiency)
and does not observe any apparent negative
consequences of its use. Therefore, complacency
arises at the organization level as the larger entity
becomes oblivious to the potential dangers that
automation poses for its knowledge capital.

Organizational
complacency

The organization’s lack of attention
to the potential long-term hazards
that workers’ reliance on automation
presents to its knowledge capital and
a consequent lack of sufficient
management policies to preserve the
skills

(-) Enforcement of
skill maintenance

Organizational complacency decreases
management’s motivation and propensity to invest in
enforcing its workers’ mindful conduction and skills
because there is no obvious business case to do so,
and the consequences of skill erosion are not
perceivable in the short term.

Organizational measures to ensure
that workers are mindfully engaged
with their work duties and are

Setting up and enforcing mechanisms aimed at skill
maintenance should mandate and/or incentivize
workers’ activity awareness, competence

means observe and understand the
task activities that are being
conducted automatically.

Enforcement of | preserving their skills. For instance, . maintenance, and output assessment. From a
: : (+) Minaful : - . -
skill setting up mandatory or voluntary - multilevel perspective (Kozlowski & Klein, 2000),
- - conduction . - .
maintenance knowledge maintenance and such policies would typically unfold via a top-down
development programs (e.g., training, effect wherein a higher-level unit (management)
workshops, conferences) or other influences a lower-level unit (worker) directly (e.g.,
mechanisms. mandating training activities).
Table D3. Cognitive Automation Technology
Causal Description Response construct | Dynamic relationship
construct
Cognitive automation technology’s If the technology operates reliably, workers feel
- ability to performing its tasks (+) Automation confident about its ability to carry out the task
Reliability ; . g - 2 - .
consistently without errors or reliance consistently and entrust it with carrying out various
malfunctioning. task activities (Parasuraman & Manzey, 2010).
Cognitive automation technology’s If the technology is able to handle task complexity
Ability to handle | ability to respond to various (+) Automation well, workers feel confident about its ability to
task complexity | requirements of a complex work reliance respond to task requirements and entrust it with
task. carrying out various task activities.
.. . R If workers can access and understand the logic by
Cognitive automation technology’s . e -
£ - h ! which the cognitive automation technology operates,
ability to display the logic by which .
. they are more likely to rely on the technology to an
the system runs and performs its : L
. - . extent and entrust it to conduct task activities
Explanation tasks (e.g., how it translates inputs to - ; ;
- (+) Automation (Arnold et al., 2006). This can manifest e.g., as
features outputs). Explanation features - . e A
- . reliance accepting an intelligent decision aid’s
provide the users with a means - A .
recommendation. Contrariwise, if the system is
observe and understand the task - o >
S . inscrutable, workers may exhibit aversion to the
activities that are being conducted hnol o ref | it (Al
automatically (Arnold et al., 2006) technology and refuse to rely on it (Allen &
N ’ Choudhury, 2022; Lebovitz et al., 2022).
Having access to explanation features enables
This dimension points to the workers to observe and study the logic that guides
automation’s ability to display the automatic task executions. This should enhance their
logic by which the system runs and mindfulness about the task by enabling and
Explanation performs its tasks. In essence, these (+) Mindful increasing activity awareness, competence
features features provide the users with a conduction maintenance, and/or output assessment. For instance,

explanations may elevate workers’ domain
competence by revealing previously unknown
factors that influence its processes or decisions
(Arnold et al., 2006).
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Environmental Context

Causal construct

Description

Response construct

Dynamic relationship

Complexity stemming from
legislative requirements and
guidelines regarding a work task.

Legislation complexity requires workers to spend
efforts to address the complex requirements of the

Legislation . ) R a. i i _
g lexi This can manifest as legislation (+) Burdensomeness work FaSk (e.g,, by conducting dEta'I(J:d Cross-

complexity - A checking of accounts and reports against sections

changing frequently, being of work task -

o . of the law) to ensure the operations can stand

difficult to interpret, and/or . o

. - - legal scrutiny. This increases the burden workers

involving various layers or - -

. experience from performing the task.

exceptions to rules.

Complexity stemming from the

characteristics or circumstances Customer complexity increases the efforts

of an organization’s customer(s). workers need to spend on ensuring they are
Customer For instance, large amounts of (+) Burdensomeness | responding to the customer’s requirements and
complexity fixed assets contribute to of work task providing a sufficient level of service quality. This

customer complexity from an increases the burden workers experience from

accounting service provider’s performing the task.

perspective.

External pressures in an indust In contexts that manifest strict maxims of

that obli 2 the practitioners of t?lle professionalism, related environmental pressures

rofessic?n o sSstain certain can prompt organizations to enforce skill

Maxims of P (+) Enforcement of maintenance programs among their workers. For

professionalism

standard skills and knowledge.
These can materialize as, for
instance, workers’ guild
guidelines.

skill maintenance

instance, a national defense organization may
continuously test and retrain its subjects to ensure
that the nation is perceived to have a credible
defense and is able to respond to aggression.
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Appendix E: Applicability Checks

To assess the SD model’s (Figure 4) concepts, mechanisms, and applicability in practice, we conducted two focus
group sessions following the guidelines outlined by Rosemann and Vessey (2008). The focus groups were held in
November 2022 and January 2023 in two accounting companies in Northern Europe (referred to as Company A and
Company B, neither was AccComp). Participants were chosen based on their availability, their experience in working
with cognitive automation systems in contexts similar to that of our case study, and their interest in the phenomenon
of skill erosion.

We prepared a three-page research summary that included a description of the phenomenon (skill erosion) and our
motivation to study it, an illustration of the basic SD model of skill erosion (Figure 3) with environmental context
added, and explanations of the model’s concepts and relationships. In addition, we provided three sample interview
questions. This summary was sent to the participants ahead of the focus group sessions. The first session included two
senior accountants in Company A and was held face-to-face on the company’s premises. The second session was
conducted with two participants from Company B—the head of development and the business development expert—
also on-site but with one of the participants attending the meeting virtually. The sessions were conducted in Finnish.

Table E1. Data Collection for Applicability Checks.

Applicability check | Place Participants Session length
Session 1 Company A o Senior accountant 1 (in person) 60 min

e Senior accountant 2 (in person)
Session 2 Company B o Head of Development (in person) 90 min

e Business Development Expert (virtually)

We began both sessions with a short meet-and-greet after which we explained the session’s objectives and proceedings.
After verifying that the participants had read the research summary and familiarized themselves with the model, we
asked some probing questions to form an initial understanding of how they had interpreted the model and if there were
some areas that would need further elaboration. We continued by illustrating the SD model in a staged manner using
MS PowerPoint for visualization. We started from the components and relationships of the basic version (Figure 3)
and gradually built up to the full model (Figure 4). After this, the participants were asked to share their thoughts about
the model, its concepts, and relationships. Rich discussions ensued as the informants shared their reflections and built
on each other’s perceptions. Finally, the informants were asked specific questions aimed at evaluating the full SD
model’s applicability along the dimensions of accessibility, importance, and suitability:

Accessibility

Is the skill erosion model easy to understand?
Are the model’s concepts easy to understand?
Avre the relationships between the concepts easy to understand?

Importance

Is skill erosion a real problem in financial accounting practice?
Does this model address a real problem in financial accounting practice?

Suitability

Does the skill erosion model provide new insights into your own practice?
Does the skill erosion model depict comprehensively how skill erosion occurs due to automation?

The sessions lasted 60 and 90 minutes, respectively. Both were audio-recorded with the participants’ permission,
yielding 19,471 words of transcribed text. We analyzed the transcriptions in ATLAS.ti by first conducting open coding
and then coding the data top-down along the dimensions of accessibility, importance, and suitability. The analysis
resulted in 96 unique open codes that were applied to 141 excerpts.

All the participants regarded skill erosion as a relevant, timely topic that had already come up in discussions among
their colleagues, and they felt that practitioners should pay more attention to it. They found the skill erosion model an
important access point to comprehend the phenomenon and suitable for depicting how complacency and skill erosion
can take hold:
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I found it [the SD model] illuminating ... it captures incredibly important aspects about skills and
learning. ... from the financial viewpoint, We are experiencing a push to automate as much as possible. But
on the other hand, our professional credibility and people’s competence are at stake, so you need to
somehow strike a balance. I think [the SD model] gives a lot in this regard. (Head of Development)

The participants considered the model as accessible too. In the words of the business development expert: “The model
was pretty clear, and it made me think ... it’s not only about getting people to use and understand the technology but
also to consider that they may cease learning.” However, the participants did not have prior exposure to SD models
and hence noted that the model alone could have been difficult to understand without a summary providing
explanations of each concept and mechanism.

In addition to the discussion related to the three dimensions of applicability, the informants confirmed many of the
concepts and relationships proposed in the model. For instance, the concept of mindful conduction resonated with
Senior Accountant 1: “Yeah, about mindful conduction ... it shows that even if a machine does things for you, it’s
better to be aware of what it is doing so that you know to intervene if it makes a mistake. ... While you should be able
to trust it, you shouldn’t get totally complacent.” As supplementary insights to the model, the informants brought up
possible humanistic outcomes of automation use, e.g., some degree of reliance on automation allowing to focus on
more meaningful work tasks and how this helps to alleviate overall work pressure instead of just the onerousness of a
particular work task. While this lends support to our model, it also represents an avenue for further research. In
conclusion, the applicability checks provided further evidence for the validity and relevance of our model and
theorizing.
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