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Abstract 
This conceptual paper aims to explore judgment in the 
context of automated decision-making systems (ADS). 
To achieve this, we adopt a modern version of 
Aristotle’s notion of phronesis to understand judgment. 
We delineate seven elements of judgment which provide 
insights into what humans are better at, and what AI is 
better at in relation to automated decision-making. 
These elements are sources of knowledge that guide 
action including not-knowing, emotions, sensory 
perception, experience, intuition, episteme, and techne. 
Our analysis suggests that most of these attributes are 
not transferable to AI systems, because judgment in 
human decision-making requires the integration of all 
which involves considering the contextual and affective 
resources of phronesis, and the competence to make 
value judgments. The paper contributes to unpack 
human judgment capacities and what needs to be 
cultivated to achieve ‘good’ AI systems that serves 
humanity as well as guiding future information systems 
researchers to explore human-AI judgment further. 

   
Keywords: Artificial intelligence, Judgment, 
Phronesis, Automated Decision-making.  

1. Introduction  

Although there are mixed experiences on the use of 
AI in relation to the replacement of humans, an 
emerging research agenda focuses on the potential to 
enhance human-AI collaboration by examining the 
human advantage rather than the superpowers of AI 
(Berente et al, 2021). The research is beginning to 
unpack what happens when human meets the machine 
in various disciplines including for example radiology 
(Gichoya et al, 2018; Lebovitz et al 2022), predictive 

policing (Waardenburg et al, 2020), algorithmic 
matching (AI for hiring), and studies that examine the 
joint performance of human-AI to establish the merits 
and pitfalls of working with AI (Fügener et al, 2021).  
The insights derived from these empirical studies is that 
the professionals who work with machines will 
outperform that machine or human working. What has 
slipped under the radar of much academic attention is 
the role of human judgment to reinforce AI capability 
and vice-versa. It highlights the need to explore what is 
uniquely human (in relation to machines) to better 
understand how human and AI can enhance each others 
complementary strenghts, and propensity to ‘act 
synergistically’ (Jarrahi, 2018, p. 577). 

For example in decision-making, AI is based on 
calculating capacity and rational logic (i.e. 1+1=2), 
while humans are guided by judgment (e.g. aspects of 
not-knowing, sensibility, emotions, and experiential 
knowledge); asking questions such as: Is this 
reasonable? Are the categories right? What is important 
in this specific situation? To what are we blind? 
(Bornemark, 2018) 

Indeed, automated decision-making has caught wide 
attention across disciplines including law, public and 
administration (Waardenburg et al, 2021). In 
organizations across sectors more and more people 
make decisions with the help of algorithms. We see, for 
example, that robots make decisions about financial 
assistance (Eubanks, 2018) and that parts of the 
employment service's assessment support have been 
automated (Gahl et al, 2020). Digital data can often give 
us a faster picture, and in many cases a more detailed 
understanding of what is going on and the required 
changes needed to improve a situation. The use of AI for 
decision-making can thus give a sense of efficiency, 
quality, and impartiality (Neuroth et al, 2000; 
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Vinichenko et al, 2020). However, studies (e.g., Hylving 
and Lindberg, 2021) show that challenges arise when we 
attach greater importance to the amount of data than to 
crucial details for creating solutions with quality. Over-
reliance on large amounts of data over human judgment 
reflects an expectation that automated decision-making 
(ADS) allows for more objective decisions than those 
made by humans who may be influenced by prejudice, 
conflicts of interests or fatigue (Lepri et al, 2021).  

As AI technologies are being rapidly deployed  into 
the  workplace it is therefore important to explore both 
human judgement  and AI since autonomous systems 
lack the capabilities related to aspects of emotions, 
sensibility and subjectivity that are at stake in ‘acting 
wisely’ in a given situation, and which are the very core 
of decision-making (Irwin, 1999). This prospect raises 
fundamental philosophical issues about the role of 
human judgment (during decision making processes) in 
relation to the capability of AI in ADS. The boundary 
becomes blurred between what human judgement is, 
and what the purpose of this competence is now that 
technology such as ADS exists to make decisions.  

In this paper, we draw on Aristotle’s perspective of 
phronesis we understand as a kind of judgment, to 
compare humans and automated decision making in 
terms of what humans ‘can do’, and what is seen to be 
mastered by both man and machine. The overarching 
aim is to characterize the sources of knowledge that are 
brought to bear in exercising judgment, and their 
‘function’ in relation to the capacities displayed in AI-
assisted technologies. For the purposes of achieving 
this, we pursue the following research question: What 
are the elements of judgment that are (currently) not 
transferable to automated decision-making? Our 
guiding assumption is that the human judgment is 
something different from how, where, and when 
“judgment” is applied in ADS. 

We propose the contours of a framework that assists 
the comparison of the unique characteristics of 
automated systems and AI with human intelligence (HI) 
and verbalize their relations in the context of decision-
making. By showing the resources of phronesis we 
contribute with a vocabulary to express what cannot be 
automated in decision-making, and that human 
involvement in an increasingly digitalized society needs 
to be cultivated to flourish and steer the direction of 
technology (Tegmark, 2017) with the purpose to make 
decisions. Unpacking phronesis lays bare that human 
judgment is different from AI, and that awareness of 
what is different can amplify both humans and machines 
in the pursuit of responsible AI (Dignum, 2019) so that 
ADSs serves decision-making for the greater good.  

The paper is organized as follows: first, we provide 
a brief literature overview of AI and automated systems 
where automated decision-making represents the 

technological agency in human-AI decision-making. 
We then describe the concept of phronesis, and the 
elements involved in carrying it out and how these 
elements are implicated (if, at all) in automated 
decision-making. Finally, we discuss our analysis in 
view of the guiding research question establishing what 
seems to be best handled by ADSs and humans 
respectively and present a tentative framework for 
understanding judgment in automated decision-making. 

2. AI and Autonomous Systems 

We witness today how Artificial Intelligence (AI) and 
autonomous systems are increasingly being deployed 
and entangled in our personal and professional life, from 
before we are born (Dias & Torkamani, 2019) until we 
die (Lu, 2019; Wiederhold, 2019) and beyond (Clark, 
2014). They are intertwined in everyday activities 
ranging from dating and mating (Slater, 2013; Sumter, 
Vandenbosch, & Ligtenberg, 2017) to epidemiologic 
research (Mayer-Schönberger & Cuckier, 2013). AI is 
rapidly becoming a pervasive aspect of the present 
(Russell, 2019) and while it is impossible to predict 
exactly how it will develop or on what time line, it is 
clear that the technology that enables AI is continuously 
advancing as well as becoming increasingly affordable 
for the many (Fountaine et al, 2019). How this shapes 
our world is yet unknown (Baskerville et al, 2020) 
however, important to explore because it is the dominant 
technology of the future (Russell 2019). As such, it is 
essential to explore and understand, to drive the frontier 
of technology and knowledge forward (Berente et al., 
2021). 

AI and autonomous systems are concepts that 
include an immense number of different types of 
technologies and systems. Here we focus on one specific 
type of AI system, namely automated decisions systems 
(ADS). ADS aim to aid or replace human decision 
making based on rules and statistical and mathematical 
algorithms, often in context-sensitive settings where 
details make a difference, and where the application of 
judgment and practical wisdom is critical 
(Kolbjørnsrud, Amico, & Robert, 2016).  

We have seen many examples of when automated 
decisions have caused unfairness, inequality, and biased 
outcomes (O’Neal, 2016; Eubanks, 2018; Crawford, 
2021). This causes not only suffering for the people who 
are affected by the decision made by the systems, but 
also a skepticism towards technology and automated 
decisions.  

2.1 Automated decision-making systems (ADS) 

ADS can take many forms and uses; at its most general 
level, ADS are algorithms that are used to collect, 
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process and model data to make decisions or 
recommendations for decisions, and then in turn use 
these decisions to improve the system itself (Araujo et 
al., 2020). The role of the human varies, from 
nonexistent to having full autonomy. For example, the 
range goes from fully automated ADS that only 
communicate the decision, to recommender systems 
that the user can ignore (Araujo et al., 2020). Pre-
existing and emerging biases have been an unrelenting 
issue for ADS (Dobbe et al.,2018). There are advocates 
of always ensuring that human beings have agency in 
automated decision making, though it is not currently 
done (Wagner, 2019). Others instead focus on the 
process of designing and implementing ADS in a value-
centric way (Dobbe et al., 2018). A third stream of 
research is instead focused on the governance 
perspective, arguing for the need of ethical auditing of 
ADS (Mökander & Axente, 2021).  

The assumption is that ADS lead to more efficient, 
effective, and objective decisions; yet this is not always 
the case (Araujo et al., 2020). We have also seen 
systems that involve humans to “rubber stamp” 
automated decisions to avoid the necessary regulations 
placed on fully automated systems, which have led to 
misplaced liability and biased systems (Wagner, 2019; 
Mökande & Axente, 2021). Further, studies have shown 
that human knowledge can decrease, making humans 
act as “borgs”, lacking individuality (Fügener et al., 
2021).  

ADS can be designed and built to emulate different 
human capacities and capabilities (Hussain, 2018). It is 
considered to outperform humans in many domains 
(Boström, 2017). Yet, one of the problems with ADS is 
that even though they are supposed to emulate human 
capabilities, many building blocks are malfunctioning 
(Eubanks, 2018; O’Neil, 2016) or missing (Smith, 
2019). Indeed, advocates of the human augmented AI-
configuration highlight that not only does this need to 
be better understood, but that it may create new 
perspectives of the role of the human in relation to IT in 
organizations (Teodorescu et al., 2021). 

Here we approach phronesis and ADS from the 
vantage point to not only discover how practical wisdom 
differs from these automated systems but also how they 
can work together and augment each other for social 
good.  

The intensification of implementation and usage of 
digital technology, including ADS, have in many ways 
put the human in the background. For one, it has been 
considered that by getting rid of ‘the human factor’, 
better decisions and accurate predictions can be reached 
(ref). Yet, this has been proven wrong in many ways 
(Eubanks, 2018; O’Neal, 2016). 

3.  Conceptual background  

In this paper, we draw on the Aristotelian view of 
phronesis and appropriate the concept in a way that is 
relevant to understand how practical wisdom is 
embodied in how practitioners arrive at professional 
judgment everyday decision-making situations.  

When carrying out this analysis, we also rely on 
philosophical thinking based on prior work by Hannah 
Arendt’s and her portrayal of judgment, Edmund 
Husserl’s (2014) description of the meaning of ‘lived 
experience’, Nussbaum’s (2001) description of the 
relevance of emotions in cognition, and Merleau-
Ponty’s (1974); illustration of the role of sensory 
perception in sense-making and empirical studies the 
theory of practical knowledge conducted to understand 
the components of phronesis and how these are 
integrated in ‘solving’ and intervening in practical 
situations. Although much of the analysis is couched in 
terms of the comparison between human intelligence 
and artificial intelligence this, the ultimate aim is to 
illuminate that judgment is a type of phronesis that 
motivates human rather than machine action, which we 
describe next.  

3.1 Phronesis as human judgment 

While digital technology is superior in some 
aspects to humans, such as visuospatial processing 
speed and pattern recognition, it lacks in terms of 
reasoning, creativity, and what Aristotle called 
phronesis, what we in current terms call practical 
wisdom (Jeste et al 2020; Kase, González-Cantón, & 
Nonaka, 2014).  

The Aristotelian notion of phronesis reflects the 
aspects that people in practice situations would refer to 
as being ‘the reasonable thing to do’, in relation to the 
particulars of the specific situation (Shotter & Tsoukas, 
2014). It is commonly translated into ‘wisdom’ but here 
we refer to it as embodied judgment which refers to the 
human capacity to draw from lived experiences as well 
sensibility (Bornemark, 2020).  

In Arendt’s philosophy of judgment there are two 
sides, that sometimes have been read as contradictory 
(Arendt, 1992, Yar, 2000). On one hand she describes 
the person with judgement as an actor and on the other 
side as a spectator. But Marshall has pointed out that 
both these two sides are needed in a sound judgement. 
We need to be able to act, even if we don’t know 
everything in the situation, in that way the person with 
judgement is an actor, on the other side, precisely as we 
don’t know everything, we need to keep listening and be 
open to what we don’t know, i.e. keep a spectating 
position. 
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Phronesis can in relation to this be considered a 
kind of judgement that focuses on the ‘here and now’, 
and the concrete situation at hand. Thus, it is therefore 
often referred to as situational knowledge (Shotter & 
Tsoukas, 2014) In practice, we often ask ourselves what 
we are supposed to do in a particular situation, and in 
relation to the person we are interacting with. It is about 
bringing into the equation timing and knowing what and 
when to do something. It is closely associated to action 
and to act even when not every aspect of the situation is 
known. 

It is closely connected to judgment, reflection, 
values, open-mindedness, and the pursuit of for the 
common good (Flyvbjerg, 2006; Nonaka & Toyama, 
2007; Silvia Vaccarezza, 2018). Aristotle argued that 
phronesis is the most important knowledge type or 
‘intellectual virtue’ for actors to possess (Ameriks & 
Clarke, 2000).  

The action-oriented nature of phronesis makes it 
crucial to form sound ethical judgements (Begley, 
2006). Phronesis is one’s capacity to direct action 
(Polansky, 2000) and is “a reasoned and true state of 
capacity to act with regard to human goods” (Aristotle, 
2009). It begins from the apprehension of ‘what should 
be’ and whether a particular action should be done in a 
particular circumstance (Baggini and Fosl, 2007).  

Aristotle asserts that the highest form of human well- 
being is the life controlled by reason (Beauchamp, 
1991). Thus, sound judgment plays an important role in 
being wise, and it refers to both theoretical reasoning 
(the apprehension of what the truth is) and practical 
reasoning (the apprehension of whether a particular 
action should be done) as well as ethics and moral 
action.  

Bornemark (2020) suggests phronesis may be the 
‘most forgotten’ knowledge type/concept in 
contemporary organizations and society. She suggests 
that reliance on knowledge that can be generalized 
(episteme) and easily transferred is increasingly favored 
since it offers a promise to make our lives and 
enterprises more efficient and controllable. 

3.2 Elements of human judgment 

Calculating rationality describes how we turn to 
rules of abstractions and generalization to organize and 
make sense of our world. Bornemark’s (2018) argument 
is that too much of this type of rationality makes us loose 
contact with ourselves, others and the specific situation 
in a way that disables us to develop judgment. Instead, 
we rely on external parameters to objectively guide our 
action. Practices built on phronesis, on the contrary, 
emphasize the subjective, emotional, temporary and our 
ability to ‘not know’, but to learn to cope with 
insecurity, instability, anxiety and find ways to act in 

such terrains (Shotter and Tsoukas, 2014). Bornemark 
(2018; 2020) posits that practices based on a calculating 
rationality, with rules and abstractions, and the opposite, 
where creativity and the not-known are in focus, are 
interdependent yet both are needed. But, in modern 
societies capacities connected to phronesis has been 
suppressed, overlooked, and seen as state of lack of 
better knowledge (Kristjánsson et al 2021). 

This paper delineates seven key components of 
phronesis that shed light on the importance of human 
agency in automated decision-making. These 
components include not knowing (openness to 
possibilities), emotions, sensory perception, 
experiences (one’s own and others), intuition (seeing a 
solution without deliberate thinking), episteme and 
techne, and can be seen as fluid capacities that enables 
attention to what the situation requires rather than what 
can be defined, structured, organized, and systemized.  

Human judgment, and to judge well requires a 
continuous movement between these components in an 
evaluative way, asking: what is important in this 
particular situation? How can the components be 
weighed in and what potential conflicts/paradoxes do 
they entail? Sometimes this happens through a 
conscious reflection process and sometimes it emerges 
intuitively (i.e., like a pre-language process). When 
decisions must be made quickly the people often arrive 
at judgment without conscious reflection regarding the 
particulars of the situation. However, neither of these 
thought processes are calculative, mathematical 
(rationalist orientation) since the capacity to evaluate 
and grasping important features are central in coming to 
a judgment (Shotter and Tsoukas, 2004). Such 
capacities are dependent upon an emotional and 
embodied sensing. 

On this basis, now that organizations are faced with 
the challenge of developing ethical, responsible 
automated decision-making systems with embedded 
artificial intelligence, phronesis, or human judgment, as 
a knowledge form takes on a new urgency. Next, we 
take a closer look at the elements that we consider 
central in human judgment. 

 
Not-knowing. When professionals make decisions the 
aspect of not-knowing is ever present (Souto, 2019). 
This form of knowledge relates to answering questions 
like: Where does this problem (situation) begin and 
where does it end? What is important? What is at stake? 
For example, when an injured person goes to an 
emergency room for medical care, it is the job of the 
nurse to gather information and assess the patient’s 
health information using evidence informed tools 
including posing questions to make an appropriate 
assessment. This includes considering that the situation 
also contains dimensions of not-knowing. It means that 
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while it is possible to consider information that is 
possible to capture from an initial analysis of the 
patient’s health, there will always be aspects about a 
person’s health status that are not possible to sort and 
gather. A skilled nurse therefore is acutely aware that 
what may seem a routine situation may well hide 
something more serious, and that it is important to 
remain sensitive to the possibility of not-knowing as 
part of deciding on patient health status. This entails the 
propensity to display humility and continuous listening.  

Likewise, being able to discern when to take 
appropriate action even when facing an indeterminate 
situation (Shotter and Tsoukas, 2014). Coming to a 
judgment then involves consciousness about one’s own 
finite ability to know all aspects of a situation and hence 
perception of phronesis. 

In this way it relates to the wicked problems 
described by Rittel and Webber (1973). They posit that 
wicked problems regard such questions as where the 
situation begins and where it ends, what the ultimate 
goal is and what the central problem is (1973).  

AI and ADS’s do not have the capacity to relate to 
aspects of not-knowing as it cannot change its ultimate 
goals, and thus cannot emulate what is involved in this 
attribute of phronesis. For automated decision-making 
to function, the system requires data, known data, and it 
requires already set goals (Russell, 2019). An ADS can 
either use pre-organized data or learn from previously 
used data in decision-making. 
 
Emotions. Another central component of phronesis are 
emotions. Emotions routinely affect how and what we 
see. Emotions are often perceived as subjective and 
therefore something that is not relevant as information 
for action in professional contexts (Schwartz & Sharpe, 
2010). Further, emotions are frequently associated with 
personal opinions and concerns (Bornemark, 2018, 
2020). Foregrounding emotions as a knowledge source 
acknowledges the non-optical factors of being in a 
situation. The flow of sensory perceptions stemming 
from our environment is not neutral information. It 
carries vital information on what is important in a 
situation, and therefore provides a motivating influence 
on what to do next. Schwartz and Sharpe (2010, p. 71) 
suggest that it is emotion that compels us to act. Hence, 
emotion alerts us to something that demands our 
attention, and that action is required. In the same vein, 
Nussbaum (2001) posits that emotions are part of a 
cognitive process and thus is about information 
processing. In a professional capacity the key is to 
attune to one’s own as well as others’ emotions and 
acknowledge them as relevant information carriers for 
potential actions. 

Strong emotions can shut down the ability to being 
sensitive to context and responding to the situation as it 

is now (Schwartz and Sharpe, 2010). Thus, the 
propensity to attune to but also relate to the layers of 
emotions in an impartial way is a prerequisite for 
developing judgment. Emotions are also necessary to 
make value judgements, emotions point out what is 
important, and what we consider good and bad. 
Emotions thus point out the direction in a lived 
experience (Bornemark 2018; Descartes 1989)  

We argue in this paper that current forms of 
autonomous systems and AI are not alive and does not 
possess emotions and hence does not have the capacity 
for emotional involvement that is required for acquiring 
and developing the type of expertise displayed by for 
example ‘caring’ and ‘wise’ professionals, judges, 
police officers and teachers (e.g., Constantinescu and 
Crisp, 2022). But in phronesis emotion is a central 
component.  
 
Sensory perception. One the knowledge sources that 
for example nurses at the emergency room (ER) heavily 
rely on is sensory perception. It is through the sensory 
organs, seeing, sensing, hearing, smell, and taste, we 
perceive information about a certain situation. Without 
our bodies we are unable to relate to the particulars of 
the situation (its uniqueness). However, while 
sensations help to collect what is important in a 
situation, they are much richer than we can fathom and 
verbalize; one sensation can carry infinite opportunities 
to distill valuable knowledge (Bornemark, 2020). The 
challenge is to remain open to the incoming sensations 
despite the influence of prior knowledge and prejudice. 
The Covid-pandemic brought to light the importance of 
sensory perception in terms of foregrounding the 
limitations of digital platforms in education. Teaching 
online emphasized listening while placing less 
importance on other sensory impressions compared to 
physical on-campus teaching where it included most 
sensory organs and richer sensations to be experienced. 
Sensory perception is not only a collection of data, but 
also intertwined with meaning and emotions and part of 
our sense-making, where not everything is of equal 
importance (Merleau-Ponty, 1974). According to 
Bornemark (2020) professional judgment also includes 
the capacity to take both once own and others sense 
perception into account, the sense perception of for 
example a colleague can be of crucial value to work out 
situations and knowing what goals to pursue. 

Automated decision-making systems might record 
sound or temperature, but this is not the same thing as 
sense perception as it is disconnected from lived sense 
making and valuation. The introduction of automated 
decision systems in health care for example show that 
the capacity of AI is to build competence through data 
(from sensors), however it cannot mobilize resonance in 
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terms of forming meaningful connections with patients 
(and their social circumstances) (Lebovitz et al, 2021). 
 
Lived experience. In hermeneutical phenomenology, 
phronesis and the capacity to act is closely intertwined 
with understanding. And Gadamer sets phronesis at the 
center of hermeneutical experience (Bobb, 2020, 
Gadamer 2004). We would also like to see it the other 
way around: A central element to phronetical 
knowledge is lived experience. And here we can build 
upon a Husserlian phenomenology in which the stream 
of lived experience is foundational (Husserl 2014). This 
knowledge source develops over time and experiencing 
‘layers and layers of concrete situations’, increases the 
propensity for appropriate action. The attainment of 
phronesis then relies on experiences, and since each 
experience is unique, quantity matters. That is, 
opportunities for numerous experiences support the 
development of phronesis. Experience paves the way for 
dealing with horizons of not-knowing by including them 
in the equation rather than seeing uncertain elements as 
‘noise’ to be avoided. To leverage on individual and 
collective experience in organizations, however, relies 
on professional knowledge exchange. Professional 
experience also present challenges in terms of upholding 
existing habits and behaviors which may not serve the 
greater good. An important part of cultivating this type 
of knowledge is to cultivate a culture of professional 
knowledge exchange to remedy to mitigate against 
biases and narrow perspectives taking root.  

But learning from experience is not a process of 
generalization, it is not a mathematical exercise. Rather 
earlier experiences, once own and others, functions as a 
background material in relation to which the 
contemporary situation can be reflected and understood 
in a richer way (Bornemark, 2020).   

The case of machine learning (ML) shows that AI is 
capable of learning from past decisions and to pick up 
patterns that human cognition does not see (eg., 
Gichoya, 2018; Lebovitz et al, 2021). But as machine 
learning is not a lived stream of experience it is not 
connected to emotions, not-knowing, valuations and 
“wicked problems.” Here AI and human judgement can 
complement each other (Jarrahi, 2018)). 

 
Intuition. Within the realm of phronesis, the element of 
intuition denotes the unconscious knowledge process 
that also serves as a guiding light for professional 
conduct. In brief, this definition of intuition can be 
illustrated using the fictional example an experienced 
fisherman looking for fish in new waters: The fisherman 
takes his boat to the sea to find a good fishing spot. 
While at sea he feels the wind direction, and its velocity, 
tides, air, and water temperatures and from this 
information determining where to locate the boat to drop 

the line. The fisherman arrives to this conclusion 
without conscious processing, rather the accumulated 
experience from prior pattern-recognition of the 
conditions of the sea (experience, sensory perception, 
emotions, and subjective knowledge) is at stake here. In 
this way, the fisherman accumulates his experience over 
time to be able to use intuition as way to inform his 
decision. In other words, humans acquire and develop 
their ability for pattern recognition based on a lot of 
different types of sensory data and previous experience 
that together make up intuition. Such knowledge has 
also been understood as a tacit knowledge, a knowledge 
that is contextual and embodied (Polanyi, 1966). 

In the same vein, machines (e.g., ADSs) can be 
described to possess the capacity for ‘unconscious’ or 
rather a-conscious pattern recognition simply because of 
its capacity to process an immense amount of 
information. Indeed, ADS draws upon a gigantic 
amount of quantitative data to perform pattern-
recognition (refs). We argue that intuition is in part 
implicated in the intelligent machines, however, it does 
not display phronesis. From a phronetic perspective, 
while human and machines display propensity for 
pattern recognition, human intuition captures far more 
aspects (and properties) of social context, emotions, and 
meaning than the machine can. This points to the 
potential of ADS to increase awareness regarding ‘new’ 
emerging patterns (e.g., issues, risks, opportunities) in 
the horizon that may influence outcomes. 
 
Episteme. Epistemic knowledge is according to 
Aristotle not part of phronetic knowledge. But today 
theoretical knowledge and/or evidence-based materials 
need to be included in professional phronetic 
knowledge, for example of a doctor, a judge in court, or 
structural engineer in construction (Schawartz & 
Sharpe, 2010). Phronetic knowledge encompasses both 
episteme and techne (described next) and, applying 
‘judgment’ helps to discern (and weighing up) whether 
to follow episteme or techne (i.e., following the 
prescriptive manual). When we sideline or forget 
phronetic knowledge and solely focus on epistemic 
knowledge we run the risk of promoting work practices 
and routines that lead to poor performance and quality 
outcomes for organisations and institutions. Episteme 
reflects general knowledge, and phronetic use of it 
entails discerning when and how to apply rules and 
principles that corresponds with details of each situation 
(e.g., emotions, subjective, experiential, and embodied 
knowledge). Overreliance on scientific knowledge and 
'what the computer says’ (Collins, 2018) present a 
danger that we lose sight of aspects of not knowing that 
are inherent in complex problems and situations in 
professional practice. Following this, the rationality 
underpinning AI is based on a kind of epistemic 
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knowledge, and this is where AI displays its strength 
and agency in supporting decision-making. Knowledge 
as represented in techne can be readily transferred to an 
automated systems to support decision-making.  
 
Techne. Techne represents the collection of prior 
experiences in relation to producing something 
(Aristotle & Collins, 2011). It means that to become an 
expert one must develop many lived experiences. A 
baker improves by baking many breads; however, the 
baker cannot transfer the specific details of making the 
‘the perfect loaf’. Thus, the lessons learned through 
baking may breads represents techne knowledge. In this 
context, phronetic knowledge is at stake when an 
apprentice is unable to read a bread recipe, and the baker 
subsequently responds to the situation in a manner that 
promotes confidence rather than shame. By 
understanding the role of techne in professional 
enterprises there is a possibility to broaden the view of 
what knowledge is. That it is more than episteme 
(scientific knowledge and general across contexts) and 
techne (knowledge that can be transferred and learned), 
but they are both components of judgement in 
professional enterprises.  

In sum, while AI has the capacity to gather recipes 
and manuals (for how things can be executed) to provide 
recommendations for action and decisions, it lacks the 
capacity to also ‘feel’ the situation through sensory 
perception to come to a judgment.  
 

 
Elements 
of 
phronesis 

Human decision-
making 

Automated 
Decision-making 

Not-
knowing 

Relating to and 
being aware of not 
knowing all aspects 
of a situation.  

Uses only known 
data. Unable to 
change ultimate 
goals. 
 

Emotions Informs what is 
important in a 
situation, and 
therefore provides a 
motivating 
influence on what 
to do next. 

Does not possess 
emotions and 
hence does not 
have the capacity 
for emotional 
involvement that is 
required for 
human-centered 
decisions. 

Sensory 
perception 

Remaining open to 
the incoming 
sensations despite 
the influence of 
prior knowledge 
and prejudice. 

Disconnected from 
lived sense-making 
and cannot create 
meaningful 
connections 
 

Lived 
experience 

Using experiences 
(self and others) to 
mitigate against 

Experiences based 
on already 
processed data, 
with or without 

biases and 
prejudice. 

biases. Ability to 
‘reflect’ on passed 
experiences based 
on solely previous 
data usage. 

Intuition Using of different 
types of sensory 
data and previous 
experience and can 
identify patterns 
that are of essence 
for a particular 
situation, even if it 
cannot be fully 
articulated. 

Capacity to process 
immense amount 
of data to see 
patterns 

Episteme Theoretical 
knowledge that is 
used in a particular 
setting. 

Knowledge that is 
represented in the 
data can be used for 
a specific purpose 

Techne Using prior lived 
experiences that are 
systematized. 

Using manualized, 
standardized and/or 
formalized 
knowledge. 

 
Table 1. Seven elements of phronesis in human 

and autonomous decision-making. 
 

4.  Discussion 

This conceptual paper examines judgment in the context 
of automated decision-making systems (ADS). As such 
it both affirms the importance of judgment (phronesis) 
in ADS while revealing important differences between 
human decision-making and automated decision-
making and the role of phronesis in contexts where 
decisions are made. In the subsequent paragraphs, we 
will highlight several implications resulting from this 
theoretical exploration. 

The notion of judgment can be summarized as a 
synthesizing capacity in human action. This means that 
judgment is closely tied to action. Since it is a form of 
practical wisdom judgement is oftentimes not viewed as 
a source of knowledge. Most of the time we rely on 
theoretical and analytical knowledge since it appears to 
give us much more direction and sense of being in 
control. The downside then is that we sideline what we 
are not able to ‘name’ or what is often seen as subjective 
knowledge (e.g., experiences, emotions, intuition), but 
that may be equally important to guide decisions. 

We also need to note that judgement in professional 
enterprises has a strong collective quality. It is 
something that is built up in a tradition, and that is in 
constant transformation. It includes the knowledge 
about who to turn to in a specific situation, and it include 
a continuous, and collective, relation to complicated 
ethical questions.  
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ADSs have pre-defined goals, although they 
continuously learn and improve based on used data and 
outcomes. However, the pre-defined goal is still its core 
and the fundamental logic rests on numbers and 
measurability. It is based on a one-dimensional 
rationality which phronesis transcends with its ability to 
deal with ambiguities, tensions, and differences in 
values and worldviews (Baltes & Staudinger, 2000). 
Consequently, the relation of human-AI configurations 
and phronesis is still unexplored yet has potential to 
achieve social impact both in short and long term. By 
better understanding the building blocks of human-AI 
configurations, we can also better understand how and 
why they can fail; the “cyborgism” effect described by 
Fügener et al. (2021) is one example of how human-AI 
configurations can fail. More importantly, researching 
Human-AI configurations with a phronetic lens offers 
possibilities to set the ground for human-centered AI 
development and usage.     

Our tentative framework (Table 1) of phronetic 
judgment informed by Bornemark (2020) provides an 
initial basis for understanding the elements of decision-
making judgment that we hope will stimulate a more 
nuanced appreciation of what humans can do in relation 
to ADS. It highlights that it is the role of the human to 
use judgment, rather than simply overseeing the ADS. 
While AI surpasses the human in terms of processing 
speed and pattern-recognition, it does not have the 
qualities involved in phronesis. Applying Bornemark’s 
(2020) conception and reasoning of phronetic 
professional judgment in relation to ADS, shows that the 
technology is not capable of making wise judgement. 
Phronesis synthesizes capacities including not-
knowing, sensory perception, emotion, experiences, and 
intuition, techne and episteme to guide appropriate 
action. For one, this perspective of judgement provides 
us with a vocabulary to begin to better articulate and 
discuss the role of humans and how human intelligence 
can augment automated decisions and vice versa. 

Given the width and depth of human judgement 
required for virtuous and responsible decision making, 
we argue that human involvement in automated decision 
making is not only essential but should consist of more 
than “rubber stamping” (Wagner, 2019). Humans 
should have agency in the decision-making process 
when the questions are of a wicked nature or has 
potential impact on human beings or society, even 
though that would have repercussions for the efficiency 
and objectivity of ADS. As this paper shows, AI does 
not have the potential to act wisely in complex 
situations, where human capabilities, such as phronesis, 
are required.  

Although much of traditional research aims to 
improve efficiency, and control, especially in times of 
digitalization (Vinichenko, 2020), efficiency, in this 

context, is associated with risk to society and human 
beings. Thus, there needs to be a balance between 
efficiency and phronesis, where only the human being 
can make up the fulcrum (Schwartz & Sharpe, 2010). 
Hence, there is a need for future research to unpack both 
the limitations of technology, as well as the role and 
capabilities of the human in this relationship.    

While the advantages and capacities of ADS include 
following rules, collecting large amounts of data, i.e., 
knowledge that lend itself to being measured and 
categorized, resources of phronetic judgment include an 
array of elements that are relevant to seeing the whole 
situation and searching for the appropriate course for 
action. Judgment transcends what AI can do by 
interpreting and dealing with ambiguities, tensions, and 
differences in worldviews of stakeholders (Baltes and 
Staudinger, 2000). 

Scholars in the field of AI and ADS reinforce the 
urgency to develop people-focused approaches in the 
design, use and implementation of automated systems 
and technologies. On a deeper level it is a call for the 
need to rehumanise automation and hence emphasising 
human agency in human-machine interaction, in current 
research termed human-in-the-loop (e.g., Grønsund and 
Aanestad, 2020). Against this background, the paper 
contributes to this research agenda by shedding light on 
the role of human judgment in relation to AI represented 
in automated decision-making.  

We hope that this conceptual paper can contribute 
to the public debate on the critical issue raised by the 
development and use of AI namely, to better understand 
judgment as an important form of human intelligence 
now and in a possible future. In this regard, the paper 
could spur discussions to inform and empower 
understanding of what judgment is and its role in 
human-AI interaction and decision-making contributing 
to research and education on responsible AI.  

Our analysis emphasizes the role of judgment 
alongside AI-based systems to help managers and other 
knowledge professionals rise above the limitations of 
calculating rationality and enact decisions that resonates 
with what the situation demands (Shotter & Tsoukas, 
2014). It directs us to identify when it is better to rely on 
evidence-based knowledge, prescriptions, or 
manualized procedures and when we need to lean on 
experiential knowledge, sensory experience and, when 
we need to employ both sides of the knowledge 
spectrum. At the core, this project contributes with 
knowledge regarding the interaction of artificial 
intelligence and human judgment, foregrounding the 
argument that when humans interact with machines, we 
have new expanded agency (Suchman, 2007). 

Finally, and importantly, there is a pressing need for 
more awareness of the ‘human black-box’, namely the 
illusion that we understand humans better than 
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algorithmic decision-making (Bonezzi et al, 2022), and 
its societal consequences. In other words, much 
attention is placed on explaining the algorithm, but the 
human remains unexplainable. Understanding human 
judgment and how humans draw on the resources of 
phronesis can contribute to greater trust in humans and 
human-AI decisions. 

5. Conclusion 

We suggest that understanding judgment (phronesis) 
is important to yield greater trust in human decision-
makers as well as automated decision-making systems. 
Importantly, focusing on judgment reflects the role of 
humans and that this aspect of decision-making is a 
black box. Thus, being involved in the loop of AI goes 
beyond auditing and altering algorithms, it also requires 
phronesis. It emphasizes the capacity when it is better to 
rely on evidence-based knowledge, prescriptions and 
when new need to rely on intellect and peculiar human 
qualities such as not-knowing, sensory experience, 
emotions, intuition and when we need to combine these 
two rationalities (Bornemark, 2018; Lebovitz et al, 
2021). Based on the insights from the paper we see an 
opportunity to conduct meaningful and relevant studies 
to empirically examine judgment in automated decision 
systems (ADS). Without understanding how people 
incorporate information from algorithms with phronetic 
judgment during decision-making processes, 
organizations run the risk of deploying automated 
decision-making systems in a way that reduces its true 
potential to support decisions in organizations. Finally, 
we argue that explainability of judgment in relation to 
automated decision-making systems is valuable to 
furthering research on human-AI decision-making and 
beyond. 
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