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Motivation - Debate between the “Pro automation 
argument” and the “Degeneration effect”

John Danaher (2015) Is Automation Making us Stupid? The Degeneration Argument Against Automation. 
http://philosophicaldisquisitions.blogspot.com/2015/04/is-automation-making-us-stupid.html

The degeneration claim (Nicholas Carr 
2014, The Glass Cage, Automation and 
Us, WW Norton & Co, New York) 
postulates that
• In order to think higher thoughts, 

we need to engage our minds, i.e. 
use attention and focus to generate 
information from our own cognitive 
resources (the generation effect)

• Automation inhibits our ability to 
engage our own minds (the 
degeneration effect), leading to 
automation complacency and 
automation bias

Ø Therefore, automation is bad: it 
reduces our ability to think higher 
thoughts

It is a profoundly 
erroneous truism, 
repeated by all copy-
books and by eminent 
people when they are 
making speeches, that we 
should cultivate the habit 
of thinking of what we are 
doing. The precise 
opposite is the case. 
Civilization advances by
extending the number of 
important operations
which we can perform
without thinking about
them. Operations of 
thought are like cavalry
charges in a battle — they
are strictly limited in 
number, they require
fresh horses, and must
only be made at decisive
moments. (Whitehead
1911, An Introduction to 
Mathematics, Williams & 
Norgate, London)



Literature on deskilling
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Prior literature on erosion of skills

• Use of automation technologies to fragment work tasks and transfer control from workers to 
machines (Braverman 1974)
• Rationalization of the labor process leading to streamlined production eliminate costly human errors, 

and bring cost savings by hiring less skilled labor (Orlikowski 1991; Wallace and Kalleberg 1982)

• Theory of Technology Dominance (Arnold & Sutton 1998) claims that continued reliance on 
automated technologies (e.g., intelligent decision aids) can lead to erosion of even highly 
experienced professionals’ skills by…
• … taking over detail-oriented work that could foster development and maintenance of expertise has a 

“degeneration effect” wherein one’s accumulated expertise gradually disappears
• … a human worker may develop reliance on the technology when the work task is complex and the 

decision aid is familiar to its operator and perceived to have a good cognitive fit

Braverman, H. Labor and Monopoly Capital: The Degradation of Work in the Twentieth Century. New York: Monthly Review Press, 1974
Orlikowski, W.J. Integrated information environment or matrix of control? The contradictory implications of information technology. Accounting, Management and Information Technologies, 1, 1 (1991), 9–
42.
Wallace, M. and Kalleberg, A.L. Industrial Transformation and the Decline of Craft: The Decomposition of Skill in the Printing Industry. American Sociological Review, 47, 3 (1982), 307–324.
Arnold, V. and Sutton, S.G. The theory of technology dominance: Understanding the impact of intelligent decision aids on decision maker’s judgments. Advances in accounting behavioral research, 1, 3 (1998), 
175–194.



Gap

• Although existing literature informs on deskilling, automation 
complacency and automation bias, there are no rich empirical 
accounts as to how they happen
• Need for a process model (to complement the variance models or conceptual 

models presented in earlier research)



Research Question

• How does the automation of knowledge-work tasks erode knowledge 
workers’ skills over time?



Fixed assets management (FAM)
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“A fixed asset is a long-term tangible piece of property that 
a firm owns and uses in the production of its income and is 
not expected to be consumed or converted into cash any 
sooner than at least one year's time.” -Investopedia

FixSyst



Case Study: AccComp’s discontinuance of 
fixed assets management (FAM) automation

OldSyst
(General accounting system)

FixSyst
(FAM automating system)

Before After

ConsoSyst
(General accounting system)+



Data collection phases and focus

Phase Purpose Company Interviewees; length Topic; time 
interval of 
interest 

Outcomes 

1 To understand 
how knowledge 
workers adopt and 
cope with 
automation 
technologies and 
environmental 
pressures in 
organizations 

AccComp 13 accountants (incl. 
accountants 1 & 2); 45-
90 min per interview 

Automation in 
accounting work at 
AccComp; 2015-
2017 

-Automation has actually 
decreased on some fronts, 
resulting in disruptions in 
daily work 
-Evidence that deskilling 
had occurred and was the 
cause of the disruption 

2 To better 
understand the 
automation and 
regulatory 
environment from 
the deskilling 
perspective 

FamComp Sales Manager; 30 min 
CEO/Owner; 25 min 

Fixed assets 
management in 
Finland and 
FamComp's 
services; 2005-
2015 

-An understanding of the 
complexity of the 
regulatory environment 
that may set conditions for 
deskilling 
-An understanding of the 
technology having 
characteristics that 
promote deskilling but also 
those that inhibit it 

3 To understand 
how deskilling 
happened as a 
product of 
technology, 
organization, 
environment, and 
individual workers 
teamed with 
automation 

AccComp Accountant 1; 55 min 
Accountant 2; 51 min 
Accounting Manager; 48 
min 
Head of FPS; 46 min 

Work before and 
after automation 
introduction, 
automation 
discontinuance 
and its 
consequences at 
AccComp; 2005-
2017 

-An understanding how 
the organization's policies 
and accountants' cognition 
contributed in deskilling 
when in implementing the 
automation technology in 
a complex environment 

 



Finding 1: Automation complacency

• “You could trust the software doing things right even though you 
would not always understand everything.” – Accountant 1
• “It would be good to understand the basics of these things… but you 

don’t really start getting to the bottom of them when you already 
have it automated…” – Accountant 2
• “...so we just read that, ‘okay, the tax office is asking about this 

specific, rare case, which is already opened up for us in the FixSyst
output’…” – Accountant 2



Finding 2: Surfacing of deskilling

• “You do not always realize what the old system did automatically...we 
kind of did not even know it, that oh, [the old system] did this and 
that this is something that should be done.” –Accountant 2 
• “They had been talking about some ’luxury feature’ that they decided 

not to include in the package...they did not know that it was the 
allocation function and then only after a year we noticed that no 
allocations had been done.” –Accountant 1



Finding 3: Coping methods

• Self-studying
• Copying the logic of FixSyst into an Excel form
• Collective problem-solving in groups
• Formal trainings

• “...while it is arguably a two-sided issue, if I had to choose either way, 
I can never undervalue the importance of know-how...” – Accounting 
Manager
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Surfacing of deskilling
through IS discontinuance
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Process of deskilling
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Human

Manual process:
human exercises control 
over the task

Automation introduction: 
automation takes over activity control by 
executing the task’s activities

Continued automation use: 
humans starts relying on automation’s functionalities 
with capability and outcome control

Continued automation use:
humans relinquish capability and output 
control too to automation
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Contributions

What we knew What we now know 
Deskilling is caused by overreliance on automation 
that stems from high task complexity, and high 
familiarity and cognitive fit with automation [5,23,58]. 
Complacency and loss of situational awareness 
potentially amplify this effect [70]. 

Deskilling is likely to happen when workers relinquish 
their capability control and output control. 
Environmental factors such as task complexity, and 
organizational policies that allow cognitive effects like 
complacency, facilitate relinquishing control. 
However, by retaining capability and output controls, 
workers can inhibit deskilling even if the conditions of 
technology dominance are present. 

Deskilling may occur latently, becoming revealed 
when automation fails [65]. 

Deskilling may occur latently when automation's 
functionalities 1) allow human operators to relinquish 
their mindful task control and 2) mask the consequent 
skill erosion. Deskilling may surface to awareness in a 
case where automation fails or gets discontinued.  

Workers exhibit technology resistance due to fears of 
losing their expert statuses and experience of 
technostress [45,47,87] 

In an environment of high task complexity, workers 
may welcome automation to handle their workload, 
even if it jeopardizes the workers' raison d'etre. The 
phenomenon can be termed as 'reverse-luddism'. 

Effective use of IS leads to positive performance 
outcomes of effectiveness and efficiency via users' 
informed actions [12,14] 

Deskilling could be inhibited via effective IS use, as 
learning to leverage system's representations enable 
users' informed actions. Skill maintenance and 
development could represent additional key outcomes 
of effective use. 

 



Thank you! Questions / 
comments?


