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The Transformative Power of Creativity in the
Re-globalization Era: An Introductory Overview

Pawet Fortuna® and Anna Dutkowska?

In 1998, when the first universal UsB 1.1 ports appeared on the market, Toyota
introduced the first hybrid car, and Google registered its business, Hans Mor-
avec published an article titled “When Will Computer Hardware Match the
Human Brain?” in the Journal of Evolution and Technology (1998). The futur-
ist, who had built one of the first autonomous vehicles in the 1980s, predicted
that computers’ processing power would reach a level comparable to the
human brain around the year 2025 — the exact moment when we present
this book to our readers. Although constructing a computer capable of func-
tioning similarly to the neural architecture of the human brain remains chal-
lenging, the futurist’s forecasts remain relevant today.

In the final part of his article, Moravec introduced the metaphor of the
“Great Flood”, describing technological advancement as the gradual flooding
of successive areas of human activity (the landscape of human competence).
Nearly two decades later, this metaphor was updated and expanded by Max
Tegmark (2017). The physicist emphasized that the level of “cyber-fluid” is
rising ever more rapidly, and areas of human activity previously considered
safe — such as creativity — are now also experiencing “flooding”. Tegmark
observed that the threshold for task automation is dynamic, and artificial
intelligence (A1) systems not only imitate but also exceed human capabilities
in unexpected domains. At the time Tegmark was working on his text, skills
such as playing Go and chess were already submerged beneath the “cyber-
fluid”, while abilities like translating languages and driving vehicles still
existed as islands, with investing considered a peninsula. Technological prog-
ress continues today. The introduction of ChatGPT and other large language
models (LLMs) in 2022 caused further “flooding”, with A1 becoming increas-
ingly proficient in text generation, visual content and music creation, pro-
gramming, data analysis, mentoring, and customer service.
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Moravec's vision is materializing before our eyes. The pace of change is so
rapid that soon, by the time we utter the word “technology”, its first syllable
will already refer to the history of technology. The ongoing digitalization pro-
cess has become one of the most significant sources of global tension, shaping
a reality described as the Great Unsettling (Steger & James, 2020; Steger et al.,
2023). The unprecedented flow of information, ideas, data, digital assets,
blockchain-based currencies, and cyber communication has led to the domi-
nance of intangible globalization over traditional forms of global interconnec-
tedness. As a result, Moravec’s “cyber-fluid” takes on a new meaning — it is no
longer merely a metaphor for job automation but rather a reflection of the real
and dynamic shift of the global system toward a technology-driven reorgani-
zation of reality.

According to Roland Benedikter (2022), the world is entering an era of re-
globalization — a new phase of global connectivity that differs both from the
neoliberal globalization of the 1990s and from its regression observed between
2010 and 2020, driven by the rise of nationalism, protectionism, and economic
fragmentation. Unlike previous stages, re-globalization is based on the increas-
ing role of digital networks, automation, and a1, which are redefining the flows
of capital, labor, and information. However, this does not signify a return to
the traditional model of globalization. Instead of a uniform global system, a
complex, multi-layered structure is emerging, where digital interactions pre-
vail over physical ones, and states, corporations, and individuals adapt to the
new realities to varying degrees.

How can we establish safe harbors for human agency within this dynamic
process of intangible globalization? Moravec himself suggested that the best
solution is to “build Arks as that day nears, and adopt a seafaring life” (1998,
p- 12). The very human intelligence and creativity that contributed to the rise
of the “Great Flood” must now become the tools for navigating this new real-
ity. The key challenge of the re-globalization era is no longer merely adapting
to the technological wave but consciously shaping its direction — wherever
possible — toward well-being.

1 The Prospect of Halting the “Technological Flood”

It seems that halting the expansion of technology could only occur due to
objective factors, such as inherent limitations in the development of artificial
systems or unforeseen technological barriers. It is unlikely that humanity itself
would voluntarily decide to stop technological progress. Few people remem-
ber, and even fewer are concerned with the fact that more than half a century
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ago, in 1972, 2,200 scientists from 23 countries signed the so-called Menton
Appeal (UNESCO, 1971). This document called for caution in the introduction
of new technologies without a full understanding of their consequences and
emphasized the need to perceive Earth as a finite system in which all humans
are interdependent. Today, similar calls for reflection are often drowned out
by the media noise surrounding start-ups and technological innovations. The
exponential growth of emerging technologies demonstrates that society oper-
ates under the technological imperative (Mumford, 1934) — the belief that every
technically feasible innovation corresponds to some human need and there-
fore must be realized, regardless of its potential social, ethical, or environmen-
tal consequences.

Today, the role once played by the Menton Appeal is echoed in initiatives
advocating for the development of so-called friendly A1. The concept of A1
Alignment emphasizes designing artificial systems in a way that ensures their
harmonious cooperation with humans while minimizing the risk of unin-
tended consequences (Russell, 2019). The 0OECD guidelines (2019) on respon-
sible A1 development highlight the need for transparency, accountability,
and privacy protection. Meanwhile, the Artificial Intelligence Act proposed
by the European Commission (2021) calls for the regulation of high-risk tech-
nologies due to their potential societal impact. While such initiatives are met
with understanding, they do not slow down the rapid advancement of sys-
tems that increasingly imitate — and in some cases surpass — human capabil-
ities.

Awareness of the concept of artificial general intelligence (AGI) — a system
capable of matching or surpassing human abilities — shifts the imagined level
of Moravec’s cyber-fluid to the peaks of the highest summits in the landscape
of human competence. This vision is reinforced by pop culture narratives —
films such as Terminator, Blade Runner 2049, Ex Machina, Westworld, and
NeXt highlight fundamental questions about the boundaries of humanity, the
extent of human control over machines, their ethical implications, and the
long-term consequences for civilization. The debate on the future of A1 is not
merely a technical issue; it is also deeply philosophical, social, and moral. It
does not concern only a narrow group of experts but increasingly engages
broader segments of society. A sign of the growing public interest in this
issue is, for instance, the rising number of internet searches in recent years
for the phrase “What is the difference between human and A1?” (see Google
Trends).

No one knows whether — and if so, when — the idea of AG1 will become a
reality. The primary obstacles to its realization remain the current limitations
of computing power and the absence of algorithms capable of flexible adapta-
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tion across various domains. So far, A1 development has been characterized by
leaps of progress, with periods of rapid advancement alternating with so-
called A1 winters. Another significant factor that may slow progress is the
lack of breakthroughs in understanding competencies based on emotions
and intuition, including creativity. At present, it is easier to define what intui-
tion is not than what it is. Weinberg (2007) aptly described it as “intellectual
happenings in which it seems to us that something is the case without arising
from our inferring it from any reasons that it is so, or our sensorily perceiving
that it is so, or our having a sense of remembering that it is so” (p. 319). Of
course, artificial systems can be designed to exhibit behaviors that may be
interpreted as intuition, free will, or other complex cognitive abilities, but
any positive human response to such behaviors would largely be a result of
anthropomorphization rather than a reflection of actual rational agency. At
this point, it remains impossible to develop systems that, like humans, can
engage in creativity that transcends existing rules and paradigms — an activity
that Margaret Boden (1990)) referred to as transformational creativity.

2 Managing the Force: Technology with the “WELL” Quality Mark

Many people are concerned about the expansion of technology, including the
prospect of quantum computers, yet the “Great Flood” metaphor can also be
viewed with optimism. According to Tegmark (2017), maintaining a course
that benefits both humanity and the planet requires the development of a
shared vision of the future through an extensive dialogue, which he described
as “the most important conversation of our time”. The significance of such
discussions is immense — if humanity fails to agree on its priorities, there is a
high probability that the future will unfold in ways misaligned with human
needs and goals. This perspective finds justification in the field of cyberpsy-
chology. Systematic literature reviews indicate that users’ interactions with
digital environments can lead to phenomena revealing the dark side of tech-
nology. Among the most frequently analyzed issues are digital addiction, tech-
nostress, cyberbullying, compulsive internet use, cyberpornography, cyber-
chondria, and Fomo (Ancis, 2020, Singh & Singh, 2019). This trend persists.
The challenges faced by young smartphone users, often referred to as the anx-
ious generation (Haidt, 2024), are drawing increasing attention from research-
ers. Scholars investigating problematic screen use, such as Agata Btachnio and
Aneta Przepiodrka, rank among the most frequently cited scientists in this
domain worldwide.
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The distinctly victimological character of cyberpsychology does not, how-
ever, imply a resignation — rooted in learned helplessness — from studying the
beneficial interactions between humans and the technosphere. Evidence of
this can be found in the development of positive cyberpsychology (Burke,
2021; Fortuna, 2021, 2023) — a research field focused on analyzing the condi-
tions that foster well-being (flourishing, high-quality life, and optimal func-
tioning) in interactions with and through technology. Positive cyberpsychol-
ogy emerges at the intersection of cyberpsychology, positive psychology, and
well-being design. Its intellectual capital is built upon numerous theories that
mark a collaboration between psychologists and designers. A particularly
noteworthy concept is Positive Technology (Riva et al., 2012), which distin-
guishes three categories of technology: hedonistic — enhancing well-being
and amplifying positive experiences; eudaimonic — supporting personal
growth, character strengths, and the pursuit of meaningful goals; social — facil-
itating relationship-building and strengthening social support. While design-
ing such technologies is not yet the mainstream focus of innovation, the first
steps in this direction have already been taken.

Introducing innovations to the market without testing their impact on
user well-being makes the process of intangible globalization resemble an
experiment with minimal variable control, where the stakes are the quality
of life for individuals and, on a broader scale, the condition of the entire
planet. Undoubtedly, SMART technology requires smart users whose interac-
tions should be systematically studied to provide designers with tools for
creating more responsible solutions. A shift in the approach to technology
design could significantly influence the direction of its development. Much
could change if the business world recognized the benefits of introducing
a WELL quality mark, certifying the positive effects of specific innovations
(see Fortuna, 2024). A source of hope and opportunity for business lies in
approaches advocating for the expansion of standard Ux research - tradi-
tionally focused on usability and ease of interaction — to include user well-
being. For example, the creators of the Motivation, Engagement, and Thriv-
ing in User Experience (METUX) model (Peters et al., 2018) suggest that the
starting point for designing innovations should be the fundamental psycho-
logical needs outlined in Self-Determination Theory (Ryan & Deci, 2000): the
need for competence, autonomy, and relatedness. Measuring the fulfillment
of these needs (using specially developed TENS scales) allows for a precise
determination of which features of a given technology promote user well-
being and can serve as the foundation for an effective feedback mechanism
between users and designers.
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3 Futures Literacy and Creative Competencies in the Process of
Re-globalization

What competencies should the creator of the future possess to maintain con-
trol and agency in the process of re-globalization? According to Benedikter
(2025), a key element of consciously shaping the future is futures literacy —
the ability to anticipate upcoming changes and actively influence their direc-
tion through strategic and creative thinking about the future, designing it in a
way that aligns with social values and human needs.

Futures literacy can be considered a meta-competency encompassing
a broad set of skills, as it requires both analytical thinking and cognitive flexi-
bility, along with the ability to integrate knowledge from various fields. Guide-
lines for shaping such a competency package can be found in Joseph E. Aoun’s
(2018) concept of humanics. He argues that in addition to traditional skills
such as reading, writing, and arithmetic, modern individuals should develop
three key competencies: (1) data literacy — the ability to analyze and interpret
data; (2) technological literacy — an understanding of engineering fundamen-
tals, programming, and the functioning of technology; and (3) human liter-
acy — knowledge of the humanities, interpersonal communication, and social
design. Both Aoun and Benedikter emphasize the importance of creative com-
petencies. As long as humans can create, they can actively shape the future
and maintain agency in the face of the “Great Flood”. The very act of aligning
technological development with human well-being exemplifies creativity
with a capital C, but equally important are the small-scale creative acts that
influence the quality of daily life and, consequently, the well-being of society,
the environment, and the planet as a whole.

The development of creative abilities appears to be the most suitable
mental resource for confronting the reality of the Great Unsettling. This is
likely why creativity is recognized as one of the key competencies of the
21st century, as indicated by forecasts from the World Economic Forum (Col-
legium Da Vinci, 2024), analyses by Youniversity (2024), and the EY Report
(2024). The way the creator of the future embraces these insights and applies
acquired skills will be crucial for their well-being, particularly in maintaining
agency amidst technological progress, socio-political transformations,
and cultural hybridization. Undoubtedly, they can rely on the support of
researchers whose intellectual efforts contribute to advancing futures liter-
acy — not merely to keep pace with change and adapt effectively, but above
all, to define the optimal direction in which the world should evolve.
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4 Contributions

The book we present to our readers is a modest yet significant contribution to
the interdisciplinary reflection on a creative approach to shaping the future. It
focuses on the crucial role of the subject — the creator of the future — whose
actions determine not only their own well-being but also the condition of the
technology-saturated world in which they operate. Reading through the chap-
ters enables a systematic analysis of who the creator of the future is, what
factors shape their creativity, what outcomes they can achieve, and what con-
sequences they must consider.

This publication consists of eight chapters written by experts from various
fields, including psychology, behavioral economics, cognitive science, philos-
ophy of nature, media studies, A1, and law. Each chapter explores a distinct
aspect of human activity shaping the second quarter of the 21st century,
addressing the challenges of digitalization, automation, hyperconnectivity,
start-ups, globalization, as well as the issues of loneliness and alienation. The
value of this book lies in the authors’ creative and innovative approach to the
topics discussed, with many of the ideas and research findings presented here
for the first time. The authors carefully examine the future of designers, users,
and A1-based systems—avoiding both catastrophic visions and excessive opti-
mism, and inviting readers to a thoughtful, critical discussion about where
we're headed.

The book opens with the chapter Who are you really, the creator of the
future? Forming identity in the age of ‘Soft Cyborgization’, authored by Pawet
Fortuna, Malgorzata Puchalska-Wasyl, Lukasz Kaczmarczyk, Andrzej Cudo,
and Monika MacNeil. The authors examine the impact of technology on the
identity formation of young people, focusing on the concepts of identity, self,
and dialogical self. They explore how interactions with multiple virtual reali-
ties influence online identity management and self-presentation. The chapter
presents research findings on content personalization, the filter bubble effect,
and, for the first time in the literature, results on the internal dialogical activity
of gamers. The authors emphasize that online identity formation is one of the
primary creative activities of young people and suggest that future research
should focus on its relationship with well-being.

A person accustomed to modifying their own identity does not necessarily
have to fear Moravec’s vision of the “Great Flood”. They can formulate their
own predictions, subjectively assessing the significance of factors such as
increasing computational power or the possibility of another A1 winter. But
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are their predictions accurate? Can they trust their own intuitions? These
questions are addressed by Piotr Zielonka and Stawomir Jakiela in the chapter
Unlocking the creative future: A framework for intuitive foresight, where they
explore how the human mind copes with uncertainty, highlighting both the
advantages and pitfalls of relying on gut feelings when predicting the future.
The authors analyze cognitive biases associated with predictive processes and
introduce a theoretical model of intuitive foresight. The key elements of this
model are well-documented in psychological research and form the founda-
tions of contemporary cognitive psychology. By integrating these findings into
a coherent framework, Zielonka and Jakiela provide a structured perspective
on the mechanisms of intuitive forecasting and its effectiveness in an unpre-
dictable and complex world.

The creator of the future can enhance their creativity with increasingly
advanced generative Al systems. Their typology is presented by Michat Kalisz
and Maksymilian Kulicki in the chapter Creativity, reproduction, or co-
creativity? The concept of friendly generative artificial intelligence. This chapter
outlines the fundamental technical principles behind generative models,
explaining their mechanisms of operation. A particularly noteworthy and
original aspect of the text is the introduction of the concept and principles
of friendly GA1. The authors emphasize the necessity of responsible and con-
scious development of this technology to support human creativity rather
than replace or constrain it. They also advocate for further interdisciplinary
research and an open dialogue between creators, researchers, and policy-
makers to maximize the benefits and minimize the risks associated with the
advancement of GAI.

As humans move toward a subjectively perceived future, they navigate
between nature and culture, and understanding creative activity requires an
exploration of fundamental emotional-motivational and cognitive processes.
In the chapter A journey through wonder: The creative power of epistemic emo-
tions, Anna Dutkowska examines the transformative role of epistemic emo-
tions such as curiosity, surprise, and intellectual awe. Drawing on cognitive
sciences, philosophy, and evolutionary biology, the author explores their
impact on human creativity and their evolutionary roots in animals. She dem-
onstrates that these emotions not only support exploration and problem-
solving but also inspire philosophical and artistic endeavors. The chapter
also addresses the potential of digital technologies in stimulating epistemic
emotions. While reinforcement learning-based systems lack consciousness,
they can simulate curiosity and create engaging educational environments.
These findings point to new opportunities for unlocking creative potential in
the era of digital revolution.
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The analysis of epistemic emotions as a foundation of creative activity gains
particular significance in the context of its potential effects. The following
chapters direct this reflection in three different directions. The first explores
the design of objects that support the well-being of the creator of the future,
particularly in a eudaimonic sense. In the chapter Imagination-Oriented
Design: Why and how to create objects and environments with imaginative affor-
dances?, Monika Dunin-Kozicka introduces her original concept of Imagina-
tion-Oriented Design (10D). This approach focuses on designing both physical
and virtual environments that stimulate imagination. Rooted in ecological
perception theory, the concept assumes that properly designed objects can
activate mental affordances, or cognitive processes associated with imagina-
tion. The author highlights that within the framework of 10D, it is possible to
design both objects that inherently encourage imaginative thinking and those
whose material properties further intensify this effect. She also proposes a
typology of such objects, representing an original contribution to the develop-
ment of design theory.

The development of imagination plays a crucial role in designing phenom-
ena that promote societal well-being. In the chapter Creativity — A future com-
petence for solidarity and sensitivity?, Rafal Pastwa and Lukasz Sarowski exam-
ine how A1-based tools can support the development of future-oriented
competencies such as solidarity and sensitivity. The authors argue that the
effective use of technology can contribute to reducing social inequalities and
improving the conditions of both individuals and societies, thereby addressing
key contemporary challenges. In this context, they reference Richard Florida’s
concept of the creative class and Arthur J. Cropley’s definition of creativity,
expanding its significance beyond economic growth to include social and rela-
tional dimensions. Their discussion also incorporates Roland Benedikter’s
concept of the new global culture of the 21st century, emphasizing that crea-
tivity should not only serve as a tool for technological innovation but also as a
mechanism for shaping a more just and sustainable world.

The likelihood of the “Great Flood” vision becoming a reality demands a
proactive stance from the creator of the future, which implies that entities
meeting the criteria of AGI should also be subject to design oversight. This
issue is explored by Zbigniew Wréblewski in the chapter Am I important to
you? Designing the moral status of artificial general intelligence. The author
focuses on the challenge of identifying and designing the moral status of AG1
systems, which could potentially become new members of the moral commu-
nity. To define moral status, Wréblewski refers to a multi-criteria ethical the-
ory in which cognitive criteria play a key role in determining the conditions
for being both a moral subject and a moral patient. Complementing these
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criteria, the author develops a set of principles for designing moral status,
tailored to the artificial nature of AG1. These principles encompass ontologi-
cal, methodological, and meta-ethical aspects, essential for shaping the moral
framework of future artificial entities.

Adopting a forward-looking perspective on innovation requires consider-
ing the legal aspects of creative activities. Kamil Muzyka, the author of the
final chapter, A1 inventors and robotic infringers: Machine ingenuity and its
products through the lens of patent law, explores a future in which A1 systems
may become the creators of innovation, necessitating their recognition within
the framework of patent law. The author explains that patent law is a branch
of intellectual property law, encompassing utility patents granted for techni-
cal inventions applied across various industries. Traditionally, a patent can be
obtained by an inventor or an entity assigned the rights, with the assumption
that this entity is either a human or a corporation. However, the evolving role
of AT in the invention process raises critical questions about whether A1 sys-
tems could be recognized as inventors or co-inventors. This chapter introdu-
ces readers to key issues related to invention authorship, patent ownership,
patentability criteria, and infringement, all within the context of the growing
involvement of A1 and robotics in creative processes.

We recognize that the considerations presented in this book represent only
the tip of the iceberg when it comes to creativity in the context of re-
globalization. While an interdisciplinary approach appears to be the most
appropriate, it can never be entirely exhaustive. Beyond the topics covered,
equally important questions remain: Does technology support or constrain
the creative process? How does Al-driven creativity redefine the notions of
authorship and originality? In what ways can creativity contribute to solving
global challenges such as climate change or social crises? And how should the
education system be transformed to prepare individuals for designing the
future while upholding the principle of strengthening futures literacy? These
questions are left open for further reflection and analysis in future studies.

We believe that the content of this book can serve as an inspiration for
researchers, theorists, and practitioners alike. We hope it will encourage
empiricists to design studies in the spirit of positive cyberpsychology, theorists
to critically analyze the concept of creative thinking in the context of cyborg-
ization, and educators and practitioners to foster in the creators of the future
the ability to anticipate the consequences of their actions and take moral
responsibility for them. Perhaps, through such a conscious approach, in a hun-
dred years, humanity will become an expert primarily in the bright side of
technology — developing solutions that promote well-being and harmonious
cooperation between humans and technology.
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CHAPTER 1

Who Are You Really, the Creator of the Future?
Forming Identity in the Age of ‘Soft Cyborgization

’

Pawet Fortuna™', Matgorzata Puchalska-Wasyl*?,
Lukasz Kaczmarczyk™?3, Andrzej Cudo™* and Monika McNeill*5

Abstract

Soft cyborgization refers to the increasing dependence of human functioning on
technological innovations. In this article, we explore how these novel conditions
shape the identity formation of young people. We begin by conceptualizing the fol-
lowing key terms: “identity,” “self,” and “dialogical self,” which serve as the foundation
for discussing how identity extends through engagement in multiple virtual realities.
We then examine the technological factors that influence self-presentation in net-
worked realities and the management of virtual identity. Following this, we review
psychological research that underscores the strong connection between digital tech-
nology use and identity formation. Specifically, we investigate how website personal-
ization, and the filter bubble effect can reinforce individual identity. We also address
the significance of online self-presentation in maintaining identity coherence, the
role of avatar creation and manipulation in fostering an authentic identity, and
how gaming contributes to the expansion of the dialogical self. Finally, we conclude
by considering future perspectives on identity formation that promote well-being.
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In 2020, when Pokémon Go had been installed on over 514 million devices
worldwide, a teenage girl named Laura requested her father's company in
locating a PokéStop in their city. She had a specific site in mind: the Marie
Curie monument, where she anticipated maximizing the benefits of aug-
mented reality, such as capturing Pokémon. Upon arriving at the location,
her father observed the statue of the Nobel laureate and remarked, “There is
a monument, so there should be a PokéStop here.” Laura, while focusing on
her smartphone screen, responded, “There is a PokéStop here, so there should
be a monument of Marie Curie.” This exchange illustrates two distinct
approaches to identifying the target location. Laura, a digital native (Prensky,
2001), was born into an era of pervasive computer technology, seamlessly inte-
grating and intuitively mastering digital innovations. In contrast, her father, a
digital immigrant, adapts to technology at a slower pace, often consulting user
manuals and relying on traditional sources of information.

Laura and her peers are growing up in an electronically enriched world, one
that has been shaped through iterative processes by previous generations.
They are deeply engaged with STARA technology — encompassing Smart Tech-
nology, Artificial Intelligence, Robotics, and Algorithms (Brougham & Haar,
2018) — and navigate virtual environments where individuals are represented
by nicknames, avatars, and game characters. By actively participating in a
reality that merges the virtual with the physical, they unconsciously traverse
the human-cyborg continuum (Jupiter, 2016 Their cognitive processes increas-
ingly integrate with A1-based systems, which, akin to smartphones and per-
sonal computers, serve as a form of electronic skin. The internet and computer
games offer a virtual cognitive niche, defined as environments where informa-
tion and tools are shared and distributed among users — sometimes by other
users, and sometimes directly from digital platforms (Arfini et al., 2021, p. 200).
This gradual and often imperceptible incorporation of technology into daily
life, and even into the human body, which becomes a natural extension of
oneself, is referred to as soft cyborgization (Kamienski, 2014). A key aspect of
this phenomenon is the use of technological tools and available affordances to
construct a virtual identity (also known as digital identity, online identity,
virtual self, or digital self) — a crucial component of one’s presence in cyber-
space (Suler, 2017).

As the creators of the future transition into adulthood, they will assume
diverse roles that will shape not only social reality and the technosphere but,
most critically, their own identities. They will design and navigate their lives
within the context of ambitious visions such as the Metaverse, mind upload-
ing, and artificial selves, while also confronting the fears and challenges asso-
ciated with advancements in artificial intelligence (A1), including superhu-
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man Al These individuals will come to understand that technological innova-
tions do more than merely entertain — they have a profound impact on the
quality of human life. Consequently, they will recognize the opportunity, and
indeed the necessity, to participate in the crucial debate on how technology
can best serve humanity — a discussion that Tegmark (2017) referred to as “the
most important conversation of our time” (p. 37). A critical component of this
dialogue must occur within the mind of each individual, starting with the
fundamental question: “Who am I?” Continuous immersion in the dynamic
landscape of digital worlds means that the quality of the answer to this ques-
tion hinges on the self’s ability to manage the polyphony — and often the
cacophony — produced by various virtual identities.

1 The Multifaceted Nature of Identity

Digital natives are exposed to a vast array of ideas, meanings, and values,
integrating elements from the virtual space that progressively become integral
to their personal, multi-faceted world. Their identity, which consists of various
roles adopted and transformed according to different contexts, is neither
clear-cut nor stable. For instance, an individual might simultaneously assume
the roles of a warrior in an electronic game, an influencer on Instagram, and a
student in real life. Furthermore, they cultivate multiple group identities,
which are shaped and developed through their affiliations with both real-
world environments and virtual communities.

11 Identity and Self
The semantic fields of the concepts of “identity” and “self” often overlap, lead-
ing to their frequent interchangeability in discourse. When analyzing the rela-
tionship between these constructs, many researchers emphasize the superior
status of the self (e.g., Soenens & Vansteenkiste, 2011). Conversely, some schol-
ars argue that the self is subsumed within the broader concept of identity
(Morf & Mischel, 2012) or view the self as a specific facet of identity (Sendyka,
2015). Generally speaking, while identity addresses the question “Who am I?”,
the self pertains to “What is my experience of being myself?” or “How do I
perceive myself?” Identity is more closely related to an individual’s positioning
within social and cultural contexts, whereas the self focuses on personal expe-
rience and self-perception.

The close and intricate relationship between identity and self is notably
articulated in William James’ classical concept (1890). James’ approach is com-
prehensive, distinguishing between two primary aspects: the “I” (pure/active



16 FORTUNA ET AL.

self) and the “Me” (cognitive self). The “I” represents the subjective aspect of
the self, responsible for present perceptions and encompassing the continuity
of personal experience. In contrast, the “Me” includes all components per-
ceived as part of one’s identity, which can be observed and analyzed: (1) the
material self — encompassing possessions such as the body, clothing, home,
and close relationships; (2) the social self — varying according to the multiple
social groups with which an individual identifies; and (3) the spiritual self —
comprising the inner self, including thoughts, feelings, beliefs, values, and
consciousness.

James’ concept aligns with contemporary integrated models of identity. For
instance, Vignoles et al. (2011) propose that identity includes selected or
assigned personal characteristics, self-beliefs, roles, and positions relative to
significant others, as well as membership in groups and social categories, and
identification with valued possessions and a sense of belonging to particular
spaces. In the process of identity formation, individuals cognitively construct
a set of defining characteristics that delineate who they are, considering their
attributes, reputation, values, and self-concept (Oles, 2012).

1.2 Extension of Identity
James' distinction between the “I” and the “Me” serves as a primary inspiration
for Hubert Hermans’ development of the dialogical self theory (Hermans,
2001, 2002, 2003), which provides a valuable framework for examining how
digital natives, operating within multiple virtual realities, extend their identi-
ties. Hermans (2003) defines the dialogical self as a dynamic multiplicity of
relatively autonomous I-positions. The “I,” akin to James’ concept, represents
the center of intentionality and can shift from one I-position to another based
on situational and temporal changes, thereby adopting various, often oppos-
ing, perspectives. The “I” possesses the capacity to imaginatively endow each
I-position with a distinct voice, resulting in each I-position narrating its
own experiences. Additionally, I-positions can engage in dialogue with one
another. These interactions, characterized by agreement, disagreement, ques-
tions, and answers, are akin to the dynamics observed within human socie-
ties, leading Hermans to describe the dialogical self as a “society of mind”
(Hermans, 2002). Each I-position, by crafting a narrative about itself and its
experiences, contributes to the formation of its own self-concept, paralleling
James’ “Me.” As I-positions exchange information about their self-concepts
and the world, they collectively contribute to a narratively structured self.
I-positions within the dialogical self can be categorized as either internal or
external. Internal I-positions are perceived as integral parts of the self (e.g.,
“I-son,” “I-older brother,” “I-student,” “I-player”), while external I-positions
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are experienced as components of the environment (e.g., “my father,” “my
younger brother,” “my lecturer,” “Geralt, the hero of the game”). Despite their
external nature, all I-positions are considered part of what the individual
regards as “one’s own” (James’ “Me”) and are accessible to the “I” (Hermans,
2001; Hermans & Hermans-Jansen, 2001).

I-positions receive their importance as a consequence of mutual interac-
tion. Internal I-positions gain importance through the relationships they enter
into with one or more external I-positions (e.g., I have an internal I-position

» «

“I-older brother” because it is in a dialogical relationship with the external
I-position “my younger brother”). External I-positions, on the other hand, are
relevant from the perspective of one or more internal I-positions (e.g., my
lecturer becomes an element of my dialogical self because it enters into a
dialogical relationship with the “I-student” position). Interactions between
I-positions can take the form of real or imagined: negotiation, cooperation,
opposition, conflict, agreement, etc. (cf. Hermans, 2001; 2003).

The significance of particular I-positions fluctuates over time, influenced by
situational demands that guide the course of dialogical processes within
the self. For example, when engaging in a virtual reality game, the I-positions
“I-player” and “Geralt, the hero of the game” become more prominent, while
“I-older brother” and “my younger brother,” as well as “my lecturer” and “
I-student,” recede into the background. Hermans (2001; Hermans & Hermans-
Jansen, 2001) asserts that I-positions within the dialogical self are in constant
flux; some positions may emerge while others recede, but background posi-
tions can be reactivated by personal intention or situational triggers.

Moreover, the movement of I-positions involves not only the activation of
those previously in the background but also the introduction of new posi-
tions from the environment. For instance, when a child starts school, they
encounter a teacher (an external I-position) who facilitates their experience
as a student (an internal I-position). Similarly, entering new virtual realities
can expand the dialogical self, incorporating new external and internal posi-
tions. This fluidity suggests that internal I-positions can become external,
and vice versa. For example, a teenager might create a story with a protago-
nist that materializes as an extension of themselves (externalization). Con-
versely, a person might identify so deeply with a game character that they
experience a form of internalization (Hermans, 2003; Hermans & Hermans-
Jansen, 2001).

1.3 Identity Coherence
Identity can exhibit varying degrees of stability or fluidity (Vignoles et al.,
2om). The variability, flexibility, and multifunctionality of identity are increas-
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ingly viewed as adaptive responses to a complex reality, aligning with the
observation that “it is no longer fidelity to specific ideals and consistency in
fulfilling life tasks, but change that becomes its content” (Oles, 2012, p. 120). A
multifaceted identity does not inherently conflict with living “in accordance
with oneself,” and identity can be strengthened by adapting to constantly
emerging challenges. Maintaining mental health and well-being in the context
of multiple identities is feasible through identity coherence (Erikson, 1968).
This concept encompasses the overall consistency and stability of an individ-
ual’s identity across various life domains, referring to the extent to which dif-
ferent roles and aspects of identity are integrated into a coherent self-image.
According to James (1890), the sense of coherence is provided by the “I,” which
ensures continuity of the self despite the diversity of the “Me.” Identity coher-
ence fosters self-acceptance, emotional well-being, and psychological stability
during adolescence and is associated with achievement motivation and com-
mitment to life goals (e.g., Luyckx et al., 2006). Conversely, a lack of integra-
tion can lead to identity confusion, which is often accompanied by increased
anxiety and withdrawal — symptoms increasingly observed among young indi-
viduals navigating networked realities (Haidt, 2024).

2 Managing Virtual Identities

The architects of the future shape and reconstruct virtual identities through
the relative freedom afforded by self-presentation mechanisms. Virtual iden-
tity refers to the configuration of a person’s defining characteristics within
cyberspace, resulting from both self-creation and interaction with other
users (Kim et al., 2om). It is distinct from digital identity, which denotes a
collection of personal information used for online identification, such as
names, dates of birth, and email addresses.

The shaping of virtual identity is facilitated by the unique features and
affordances of different platforms, which provide a cognitive infrastructure
enabling users to present themselves through profile creation, avatar selec-
tion, character choice in digital games, and the formation of personal net-
works. Decisions regarding these aspects are influenced by current preferen-
ces and goals, intertwining the search for “Who am I?” with considerations of
“What do I care about?” (Archer, 2000). Within the dynamic environment of
cyberactivity, users experiment with various images, engaging in continuous
self-creation and self-verification. They may pursue different self-presentation
motives, including strategic (e.g., crafting an image for career advancement),
deceptive (e.g., creating an image to attract a partner), or false (e.g., designing
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an image to garner admiration) (Ranzini & Lutz, 2017). In the terms of James
(1890) and Hermans (2001, 2003), this ongoing process involves the creation of
various “Me” identities through a multiplicity of I-positions. Importantly, indi-
viduals are always engaged in self-presentation, even when attempting to con-
ceal their authentic self.

2.1 Users’ Online Profiles

Access to the internet facilitates the creation of personal profiles across a vari-
ety of platforms, including social networking sites (e.g., Facebook, Instagram,
X, TikTok), career development portals (e.g., LinkedIn), creative platforms
(e.g., Pinterest, Spotify, YouTube), and blogging and website platforms (e.g.,
Medium, WordPress). Users engage in self-presentation through a multitude
of data entry modalities, including visual (e.g., selfies, vlogs), audio (e.g., voice
messages, podcasts, compositions), and textual forms (e.g., posts, comments,
articles), as well as by interacting with posted content (e.g., liking, subscribing,
blocking users, sharing content).

The act of posting information about oneself not only affirms digital exis-
tence but also serves various functions, such as self-presentation, documenta-
tion of personal experiences, sharing knowledge, inspiring discussions, and,
for influencers or podcasters, generating income. The diversification of online
presence results in varied forms of expression, ranging from formal to infor-
mal, and necessitates adaptation to specific social contexts. Variability in self-
presentation, autobiographical narrative development, and the depth of infor-
mation shared can differ significantly. For example, young adults in China are
less likely than their American counterparts to post optimistic content on
online profiles and are more prone to discussing personal matters (Mazur &
Li, 2016). Conversely, young adults in Japan tend to share more personal infor-
mation on social media compared to their peers in the USA, often using pseu-
donyms (Acar, 2013).

2.2 Avatars

Avatars function as virtual proxies for the self, serving as stand-ins for the
user’s real-world identity (Friedenberg, 2020). Suler (2016) categorizes avatars
into sixteen distinct types, including real-face, animal, cartoon, celebrity, idi-
osyncratic, and environmental avatars. Users often employ multiple avatars
simultaneously, adjusting them according to their preferences, mood, and
objectives. This selection and modification of avatars are integral to the
broader process of virtual identity formation, influenced by motives such as
self-presentation, self-exploration, impression management, partner-seeking,
and the avoidance of criticism and shame (Huang et al., 2021).
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In platforms like Second Life and VRChat, which can be considered precur-
sors to the Metaverse, users have the capability to create and meticulously
customize avatars, thereby showcasing their distinct identities, interests, and
passions. While avatar customization in these environments often empha-
sizes elements such as clothing, accessories, and physical appearance, it gen-
erally does not extend to developing detailed backstories or intricate person-
ality traits. Conversely, in contemporary open-world action-adventure games
like GTAV Online, avatar customization remains a prominent feature, focusing
primarily on visual appearance and attire, but does not typically encompass
comprehensive identity development.

2.3 Game Characters

Game characters are often identified with avatars, but it is possible to point
out characteristics that differentiate them. While avatars are usually static, a
game character is controlled by the user (or by the computer), participates in
the narrative, tasks, and interactions in the game. Additionally, game charac-
ters can have specific roles, skills, attributes, and stories that affect the way the
game is played. As the game progresses, characters can develop, gain experi-
ence, items, and skills. Moreover, the gamer can, to a greater or lesser extent,
give the game character different physical and mental characteristics.

Games facilitate diverse forms of character creation and manipulation,
with distinctions emerging based on the nature of representation: narrative,
simulation, and communication (Schréter & Thon, 2014). In the context of
narrative representation, players engage with a game character designed by
the developer, immersing themselves in the character’s world and storyline
with limited opportunities for customization (e.g., S.T.A.L.K.E.R., Far Cry). In
contrast, simulation representation allows players extensive customization
and development of their characters across multiple dimensions, significantly
affecting gameplay dynamics (e.g., Skyrim, Diablo 3).

Communication representation, in addition to incorporating narrative and
simulation aspects, involves interactive elements between gamers, which also
impacts character customization and development (e.g., World of Warcraft,
Guild Wars, Star Wars). It is noteworthy that these forms of representation are
not mutually exclusive and may overlap. Some game characters evolve into
transmedia figures, gaining independent life across digital media platforms
(Thon, 2019) (e.g., Ezio Auditore da Firenze, Lara Croft). Furthermore, there
can be a reciprocal relationship between the gamer’s identity and the game
character they embody or customize, reflecting a dynamic interaction
between the player’s self-concept and the virtual persona.

There are at least two theoretical approaches to understanding game char-
acters customized by gamers. The first approach posits that game characters
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function as virtual projections or digital embodiments of the gamer’s identity
and self. In contrast, the second approach views game characters as mere
artifacts for exploring identities that diverge from the gamer’s actual self,
thus not serving as embodiments of the gamer’s identity (Castronova, 2003;
Mancini & Sibilla, 2017). Sibilla and Mancini (2018), drawing from literature
reviews, self-discrepancy theory (Higgins, 1987), and the virtual identity dis-
crepancy model (Jin, 2012), identified two primary types of relationships
between the self of Massively Multiplayer Online Worlds (MMow) gamers
and their game characters: idealization and actualization. Idealization refers
to the portrayal of a game character as an embodiment of the gamer’s ideal
self, with no direct correlation to the gamer’s actual self. In contrast, actuali-
zation involves the representation of a game character as an enhanced version
of the gamer’s real self. Actualization has been found to be positively associ-
ated with higher self-esteem, improved online social interactions, and more
favorable gaming experiences (Sibilla & Mancini, 2018). Conversely, idealiza-
tion has been linked to problematic game use (Leménager et al., 2013).
Additionally, Mancini and Sibilla (2017) described two further relationships
between the self of MMOW gamers and their game characters: the negative
hero, which represents an antithesis to the gamer’s self, and the alter ego,
which mirrors the gamer’s actual self, incorporating both positive and nega-
tive traits. Moreover, Mancini et al. (2o019) introduced the concept of the uto-
pian game character, which transcends the gamer’s ideal self. Thus, it can be
posited that game characters may serve as a form of digital projection or vir-
tual embodiment of the gamer’s self, encompassing a range of relationships
from idealized representations to enhanced or contrasting versions of the self.

3 The Impact of Technology Use on Identity Formation

Several decades ago, in the context of analyzing audio-visual media, McLu-
han noted: “We shape our tools, and thereafter our tools shape us” (1964,
p- 8). This dependency is particularly evident in the discourse surrounding
cyborgization within the framework of transhumanism. A pertinent example
is Neil Harbisson, who, through the integration of an antenna called Eye-borg
into his skull — designed to convert visual images into auditory signals — has
described himself as a trans-species entity (Lukaszewicz Alcaraz, 2020). In
this context, the identity of an individual undergoing soft cyborgization is
constructed in relation to the virtual identities they develop, and is shaped
by the ongoing negotiation between these virtual constructs and their
authentic self.
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3.1 Personalization and the Filter Bubble Trap

Every person with intentional or unconscious contact with digital technology
continuously provides data about themselves, creating a mathematical-
statistical representation of themselves, which Deleuze described as a dividual
(1990). The individual (a flesh-and-blood user) and the dividual form a pair of
agents functioning in a loop of continuous feedback — a system pulsing to the
rhythm set by the transfer of data in a brain-algorithmic loop. Each user’s
keystroke, voice recording, or image on personal profiles expands the divid-
ual’s resources, creating an invisible yet algorithmically accessible image of
their individuality. Users are usually unaware of their role as data providers
feeding the cyberbusiness (Zuboff, 2019). Internet portals appear more like a
“common pasture,” although in fact, they are owned by specific organizations
that set the framework and rules of presence, and thus the possibilities of
creating and expressing one’s identity.

The algorithms that constitute the “mind” of the dividual systematically
analyze user data, including browsing history, click patterns, and social inter-
actions. This analytical process culminates in the personalization of content
recommendations tailored to individual user preferences. This process,
known as content curation, involves selecting, organizing, and presenting
content in a way that is interesting to the user (Anderson, 2015). Personaliza-
tion algorithms can lead to the creation of filter bubbles, where users are
exposed to content that confirms their views (Pariser, 2011). According to Zub-
off (2019), these algorithms contribute to creating homogeneous information
environments, which in turn can reinforce an individual’s identity by contin-
uously adjusting content to their previous choices. Isolation from diverse
viewpoints and information that contradicts one’s beliefs can result in the
reinforcement of existing attitudes, leading to prejudice and radicalization of
views (Wolfowicz et al., 2021; Zakaria et al., 2018).

Dabrowski et al. (2023) found that intellectual humility may play a vital role
in mitigating the adverse effects of filter bubbles. Primarily because intellec-
tually humble individuals are more conscious of filter bubble issues, display
less bias towards information on social media, and have weaker group identi-
fication on these platforms. Unfortunately, despite being more aware of filter
bubbles, intellectually humble individuals do not necessarily use more meth-
ods to counteract them. Breaking free from them requires critical thinking
skills, diversifying information sources (e.g., engaging in dialogue with people
with different views), and education about media and algorithms (Kumar &
Shadbolt, 2018). This is not an easy process, as many companies treat person-
alization algorithms as trade secrets, meaning that the details of their opera-
tion are proprietary.
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3.2 Personal Online Profiles and the Challenge for Identity Coherence
Research on the impact of personal profiles on identity formation predomi-
nantly focuses on social media platforms. Future generations primarily access
these platforms via smartphones, which are carried ubiquitously, including in
educational settings. The pervasive use of these devices has been associated
with a notable increase in mental health issues among adolescents (Haidt,
2024). Smartphones function as “experience blockers,” impeding engagement
in real-world interactions and independent play, both of which are essential
for healthy development. Moreover, studies involving students aged 12-16
have found a correlation between problematic smartphone use and feelings
of loneliness (Przepidrka et al., 2024). Valkenburg and Peter (2008) further
discovered that lonely adolescents are more inclined to engage in virtual iden-
tity experimentation compared to their non-lonely peers.

Individuals escaping from loneliness feed on virtual interaction with others
(represented by avatars) and the feedback they receive from them. Effective
management of multiple identities, as well as adjusting to the diverse norms
and expectations of internet users should lead to identity coherence — that s,
maintaining personal integrity despite the various and sometimes conflicting
online roles (Luyckx et al., 2006; Luyckx et al., 2008). On the other hand, the
lack of proper integration between online and offline identities can lead to
feelings of disconnection or identity fragmentation (boyd, 2014). Research
shows that positive effects on identity coherence are observed in individuals
who prefer more surface-level, shallow online self-presentation (e.g., posting
status updates that do not provide meaningful insights into the user’s
thoughts or feelings; Yang et al,, 2017) and are more engaged in presenting
their true self on social media rather than an idealized or false image (Michi-
kyan, 2020). It was also found that the negative relationship between online
inner-level self-presentation (e.g., a weak point they want to overcome, an
ability they worry about) and identity-development process applies to indi-
viduals high in neuroticism (Kawamoto, 2021). The source of deviations from
authentic self-presentation is the adaptation of online profile content to per-
ceived trends. Social media profiles serve as a reference point for many people
in constructing their social identity. Unfortunately, such comparisons nega-
tively affect the self-esteem of many individuals (Steers et al., 2014).

Another motivation for adolescents to present themselves differently than
in reality is the exploration of their own identity (Valkenburg et al., 2005). It
was found that adolescents with a less coherent sense of self are more likely to
engage in identity experiments on the internet (Ceyhan, 2014), and present
their false self to a greater extent on Facebook (Michikyan et al., 2015). Users
tend to build a better self-image by showing a positive side of their life and
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avoiding posting negative events, enhancing profile photos, lying about phys-
ical descriptors (e.g., height and weight), or presenting their personality traits
in a more desirable way (Huang et al., 2021). Research shows that while pre-
senting positive aspects of the self on online profiles can boost self-esteem
(Gonzales & Hancock, 2011), false self-presentation is a risky behavior that
can result in increased anxiety, depression, and stress (Duan et al., 2020). Fur-
thermore, discrepancies between offline and online images can be noticed by
peers. It turns out that when inconsistencies were observed, individuals were
likely to make negative attributions about the authenticity and honesty of the
person’s self-presentation, which has negative social consequences (low trust
and credibility; DeAndrea & Walther, 2011).

3.3 The Relationship between Avatars, Online Activity and Identity
Development

Empirical research has established a significant relationship between the
selection of avatars and online behavior, highlighting that the formation of
identity in digital contexts is influenced by social interaction rather than
occurring in isolation. For instance, users of the virtual world Second Life
who chose avatars more attractive than their real selves exhibited increased
confidence, sociability, risk-taking, and extroversion within the virtual envi-
ronment, particularly if they were less confident and introverted in real life
(Messinger et al., 2008).

Behaviors that reflect personal values play a crucial role in shaping an
authentic identity, as individuals who act in alignment with their beliefs expe-
rience enhanced internal coherence and strengthened identity (Gentile, 2012).
Research indicates that the customization and personalization of avatars fos-
ter greater identification with these virtual representations, leading to
increased engagement in activities that require trust and cooperation (Pan &
Steed, 2017) and enhancing the coherence between one’s identity and actions
within the virtual environment (Waltemate et al., 2018). For example, users
who present themselves honestly and altruistically online are more likely to
participate in pro-social crowdfunding efforts (Cox et al., 2018).

The feedback received from online activities — such as likes, comments,
and shares — can either affirm or undermine an individual’s self-presentation,
thereby influencing subsequent behavior and self-perception. Positive feed-
back on social media posts related to pro-social behavior, for example, rein-
forces the likelihood of future altruistic actions (Cox et al., 2018). Research
involving Singaporean teenage girls has shown that positive feedback in the
form of likes and favorable comments enhances self-esteem, while negative
feedback or lack of attention may induce feelings of inadequacy or self-doubt
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(Chua & Chang, 2016). This supports the broader principle that affirmative
opinions on social media can elevate self-esteem and reinforce aspects of
identity that receive validation, whereas negative feedback may prompt self-
reflection and adjustments in self-presentation (Walther et al., 2om).

3.4 The Proteus Effect

The Proteus Effect is a psychological phenomenon which may occur when
individuals adjust their attitudes, traits and behaviors based on the character-
istics of their digital presentation in the form of an avatar or in-game charac-
ter. In the game context, there may be an adjustment between the gamer and
a game character (see Szolin et al., 2023; Yee & Bailenson, 2007; Yee et al,,
2009). Specifically, the change in gamers’ attitudes, traits and behaviors can
take place as a result of their virtual self-presentation in the gameplay through
their game characters. The Proteus Effect can lead to changes in attitudes,
traits and behaviour of the gamer both in and out of the game (Szolin et al,,
2023). For example, a gamer with an attractive and confident game character
can feel confident in interacting with other individuals both, in the gaming
world as well as in the real world outside the game.

Gamers who are more immersed in the gaming world tend to demonstrate
heightened the Proteus Effect behaviors (Stavropoulos et al., 2021). Addition-
ally, the potential for multidimensional customization of a game character,
which is commonly seen, e.g., in Massively Multiplayer Online Role-Playing
Games (MMORPG), favors the emergence of the Proteus Effect (Sun et al,,
2023; Szolin et al,, 2023). This effect is enhanced when gamers combine their
own traits with those of the game character, who represents a trait desirable
by gamers and gamers’ embodied presence (Praetorius & Gorlich, 2020). How-
ever, when game character customization is not fully possible and the game
character is imposed by the gameplay, gamers may sometimes manifest dis-
satisfaction related to their own characteristics and attributes, which may be
perceived as worse than the game character’s characteristics and attributes
(see Sylvia et al., 2014). Overall, the Proteus Effect shows the possible dynamic
interactions between individuals and their virtual presentations. Conse-
quently, this effect allows to point out that the development of individual’s
identity and self can be linked to the interaction with an individual’s own
virtual presentation in the form of an avatar or game character.

3.5 Game Characters in Dialogical Self

Research into the extension of identity through game characters has been
explored within the framework of dialogical self theory. In a preliminary
study, Fortuna et al. (submitted) found that 83% of participants (n = 203)
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engaged in imaginary dialogues with in-game characters. A detailed analysis
involving 69 individuals identified 158 distinct characters, predominantly
from rPG and adventure games, with Geralt of Rivia from “The Witcher” series
being the most frequently mentioned character.

The analysis of player interviews revealed that engaging in dialogue within
games provides a variety of benefits, which can be broadly categorized into
personal development and an enhanced gaming experience. Within the cate-
gory of personal development, players described how dialoguing models their
behavior (e.g., “A bit more self-confidence would be necessary. Such a charac-
ter, for example, has all of that ...”), improves cognitive engagement by taking
on new perspectives (e.g., “This experience cultivates in me the habit of con-
sidering others’ viewpoints.”; “I believe it facilitates a greater understanding of
the emotions of those around me.”), and develops parasocial relations with
game characters, who offer emotional support and a sense of security (e.g., ‘I
think it's because, for example, even during the worst times in life or some-
thing like that, I could just sit down, turn on my Nintendo, and I knew that he
would be there ...”). Additionally, some players emphasized the emotional
benefits of dialogue, such as processing and regulating emotions (e.g., “In my
personal life, as I mentioned earlier, it allows me to step back from life’s chal-
lenges. On difficult days, it helps me regain calm and maintain emotional
stability.”). The second major category of benefits relates to game experience
improvement. Many players expressed that dialogue allows them to experi-
ence adventure in other worlds (e.g., “... to immerse oneself and be in a differ-
ent world than the one we live in. And to escape from some kind of reality.”).
Moreover, dialogue contributed to greater immersion in the storyline, making
gameplay feel more engaging and lifelike (e.g., “I believe that this enables me
to immerse myself more fully in the game’s narrative and comprehend the
characters on a deeper level.”).

In analysis based on Hermans and Hermans-Jansen’s (1995) categorization
of experiences and incorporating quantitative data from the same study, four
types of game characters were identified (Puchalska-Wasyl et al., submitted).
The first type, “Faithful Friend,” is characterized by a sense of “strength and
unity,” representing a powerful and caring character whose close bond with
the player provides a source of strength. The second type, “Ambivalent Par-
ent,” shares similarities with the “Faithful Friend” but is distinguished by the
proportion of positive to negative feelings experienced in the relationship.
This character resembles a parent who exhibits both pride and ambivalence,
reflecting fluctuating emotions depending on the player’s behavior. The third
type, “Proud Rival,” is defined by the experience of “autonomy and success,”
characterized by self-confidence and a sense of superiority over the player,
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with no emotional bond or closeness. This type corresponds to three out of
four internal interlocutors identified in previous research (Puchalska-Wasyl,
2015, 2016). The fourth type, “Hesitant Doer,” is similar to the “Proud Rival” in
its focus on self-improvement but differs in experiencing ambivalence and
doubt about the value of its actions, indicating a less robust sense of self.

In the context of Hermans’ theory, each game character functions as an I-
position within a person’s dialogical self, possessing its own autonomous voice
to comment on life events from its perspective. This interaction occurs not
only during gameplay but also when the person occupies other I-positions,
such as “I-son” or “I-student.” The presence of game characters as I-positions
allows for dialogue with other I-positions, contributing to the formation of a
narratively structured self and identity. Our findings confirm that game char-
acters do play a role in the dialogical self of players, although their precise
impact on identity formation remains unclear. The effect is likely influenced
by the type of game character, the level of engagement with the game, poten-
tial addiction, and the nature of other I-positions within the dialogical self.
Further research is required to elucidate the extent of this influence and its
implications for identity development.

4 A Look into the Future

What will be the nature of the identity for individuals like Laura and her peers,
the so-called creators of the future? In contrast to earlier paradigms of identity
formation, which emphasized the development of a stable inner core (Erick-
son, 1968), contemporary conditions of soft cyborgization provide unprece-
dented opportunities for identity experimentation and feedback acquisition.
As individuals navigate their existence as “dividuals” and data contributors for
cyberbusiness, they face challenges such as filter bubbles, intrusive social
comparisons, rapidly evolving trends in self-presentation, and the allure of
monetizing their online image.

It is possible that functioning in a layered reality and spontaneous, unregu-
lated identity processes will lead to the emergence of something like a “hybrid
identity” (or /h-self). Such a phenomenon is observed in the context of post-
colonialism, globalization, migration, and transculturalism analyses (Bhabha,
1994) and is discussed within the framework of the concept of the dialogical
self (Hermans, 2004). A hybrid identity would be a synthesis of real and virtual
elements, a new quality, consolidated by the “I”. The role of stimulators is
played by combining real characteristics (e.g., interests) with fictional ones
(avatar and game character traits), mixing real and fictional roles (as in
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RPGs), as well as assimilating diverse cultural content from the entire world
represented on the Internet. A premise that inclines one to draw such futuris-
tic visions is the observed phenomenon of incorporating game characters into
the dialogical self.

Currently, in alignment with positive cyberpsychology principles (Fortuna,
2023), the technosphere can be viewed as a resource with the potential to
enhance well-being through thoughtful self-development. Achieving a stable
and coherent identity remains crucial for healthy personality development
and mental health. However, effectively managing the technological environ-
ment necessitates addressing not only the question “Who am I?” but also
“Who would I like/should I be?”. This requires cultivating the concept of the
“best self” — an individual who maximizes their strengths and realizes their
full potential, aligned with their highest values, aspirations, and goals. The
creators of the future will benefit from thoughtful guidance and a “mental
compass” to navigate the complexities of multi-identity and achieve holistic
well-being.
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CHAPTER 2

Unlocking the Creative Future: A Framework for
Intuitive Foresight
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Abstract

People continuously make intuitive predictions as an adaptive mechanism for manag-
ing uncertainty. This study identifies three primary forms of such predictions: law-
based predictions that are rooted in established rules; focused predictions that rely
on observed patterns and habitual experiences; and visionary forecasts, which involve
creative extrapolation into uncharted territory. While these cognitive strategies can be
effective when informed by expertise, they remain vulnerable to biases. For example, a
cognitive tendency to assume that current trends will continue, along with motiva-
tional biases such as wishful thinking, can distort predictions. Despite these limita-
tions, intuitive forecasts provide a sense of control over an unpredictable future. Media
experts often address this psychological need by delivering confident predictions that
align with popular narratives, while artificial intelligence models similarly generate
coherent and seemingly plausible responses even when faced with uncertainty.

Keywords

intuitive predictions — law-based predictions — focused predictions — visionary fore-
casts — overconfidence — media experts

* Warsaw University of Life Sciences, Institute of Biology, Warsaw, Poland

1 https://orcid.org/0000-0003-1555-6231
2 https://orcid.org/0000-0003-1557-1650

© PIOTR ZIELONKA AND SEAWOMIR JAKIELA, 2025 | DOI:10.1163/9789004748194_004
This is an open access chapter distributed under the terms of the cc-By 4.0 license.


https://orcid.org/0000-0003-1555-6231
https://orcid.org/0000-0003-1555-6231
https://doi.org/10.1163/9789004748194_004

36 ZIELONKA AND JAKIELA

The future ain’t what it used to be.

YOGI BERRA

In everyday life, people constantly predict future events — whether planning
daily activities, managing finances, or making career decisions. Forecasts
range from those based on established natural or statistical rules to more intu-
itive, less quantifiable judgments. This chapter explores the cognitive pro-
cesses behind intuitive forecasting, aiming to develop a theoretical model of
how these predictions are formed.

Prediction enables individuals to anticipate future events and shape
behavior across diverse contexts, playing a crucial role in fields from business
to the natural and social sciences. Economist Milton Friedman (1953) argued
that the value of an economic theory lies not in the realism of its assumptions
but in its ability to predict real-world outcomes; even models based on sim-
plified or unrealistic assumptions remain useful if they demonstrate strong
predictive power. However, while intuitive predictions are efficient and often
automatic, they are vulnerable to cognitive biases, limited data, and unpre-
dictable variables, which can prevent them from fully capturing the complex-
ity of real-world scenarios. Despite these shortcomings, people rely on intui-
tive judgments as a practical method for decision-making when detailed
analytical approaches are unavailable. Intuitive predictions are most accurate
when they rely on just one or two clear clues. People do fairly well at judging
near-term rain from local temperature and humidity (Wilks, 2011) or gauging
illness from a single fever curve (Steyerberg, 2009). They struggle, however,
with broad, complex events such as economic recessions (Hastie & Dawes,
2010). Too many details overwhelm short-term memory — limited to about
seven items (Miller, 1956) — and that overload drives the errors.

This paper introduces a novel perspective on intuitive prediction by exam-
ining the mental processes that underpin experience-based forecasting.
Although no new empirical data is presented, the framework builds on estab-
lished cognitive psychology concepts and offers insights into how gut feelings
shape predictions under uncertainty. In this context, intuition is defined as
the process of making judgments or decisions without a deliberate, step-by-
step analysis, relying instead on past experiences, pattern recognition, and
mental shortcuts when complete information is lacking. Scientific research
indicates that these forecasts are not random but reflect the brain’s use of
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prior knowledge and familiar patterns, even if the underlying process remains
partly implicit (Gigerenzer, 2007). It should be noted that forecasting is often
subject to errors that are difficult to estimate. However, because people poorly
tolerate uncertainty or ignorance about the future, they have always formu-
lated a variety of predictions.

1 Dual-Process Theory of Cognitive Processing

Cognitive psychologists Keith Stanovich and Richard West (2000) developed
the “two systems” framework to explain how the human brain processes infor-
mation. According to their model, cognitive capabilities are organized into
System 1 and System 2, which operate in fundamentally different ways to han-
dle both swift reactions and analytical thought. This dual-process theory
accounts for how the brain manages both evolutionary survival mechanisms
and complex problem-solving tasks. Daniel Kahneman expanded on this dual-
process theory in his book Thinking, Fast and Slow, further refining the dis-
tinction between System 1 and System 2. Kahneman emphasized how reliance
on System 1 can lead to cognitive biases and errors, as it often operates
through heuristics. His work built on the foundation established by Stanovich
and West, illustrating the real-world implications of these two modes of think-
ing in decision-making and judgment (Kahneman, 2o11).

System 1, also known as the automatic or intuitive system, operates rap-
idly, effortlessly, unconsciously, and autonomously. It enables individuals to
process information and respond to situations almost instantaneously, often
without awareness of the underlying mental processes. This system relies on
patterns, learned associations, and heuristics — mental shortcuts developed
through experience — to produce judgments and guide behavior. The evolu-
tionary roots of System 1 lie in its ability to handle immediate survival needs,
such as detecting threats or seizing opportunities, where speed is essential.
For example, the ability to instinctively step back from a fast-moving object
or recognize a friend in a crowded room exemplifies the efficiency of System
1. Its capacity for parallel processing allows it to handle multiple inputs
simultaneously, such as navigating a familiar route while carrying on a con-
versation. Additionally, because it requires minimal cognitive resources, Sys-
tem 1 is constantly active, managing the routine tasks of daily life with ease
(Evans, 2008).

System 2, by contrast, represents the deliberate and reflective mode of
thinking. It is slower, more effortful, and fully conscious. System 1 works
best with familiar and repetitive tasks, while System 2 handles new, complex,



38 ZIELONKA AND JAKIELA

or unclear problems that need careful thinking and planning. System 2 is
engaged when individuals need to analyze information critically, compare
alternatives, or anticipate long-term outcomes. This deliberate mode of rea-
soning is indispensable for tasks such as solving mathematical equations or
drafting a legal argument. Unlike System 1, which operates in parallel, System
2 works sequentially, focusing on one problem at a time. Its reliance on sus-
tained attention and cognitive effort means that it is energy-intensive and
cannot be maintained for extended periods without fatigue (Zielonka
et al,, 2024).

System 1 is known for generating predictions, drawing on implicit knowl-
edge acquired through repeated exposure to similar situations. For example,
drivers anticipate the movement of surrounding vehicles without conscious
deliberation, and skilled tennis players quickly gauge a ball’s trajectory based
on their opponent’s posture. Evidence from professions such as firefighting
and medicine further illustrates this principle. Experienced firefighters detect
hidden dangers from subtle environmental cues, and physicians recognize
patterns in patient symptoms, allowing for rapid, accurate diagnoses. Such
intuitive processing proves most effective in dynamic and uncertain settings,
where experience-based judgments offer a clear advantage over slower, more
analytical reasoning (Kahneman & Klein, 2009).

Intuitive processes can be understood in two key ways. Direct experience
involves active, repeated engagement that leads to automaticity. For example,
a pianist practices a complex piece over and over until their movements
become fluid and almost instinctive (Schmidt & Lee, 2011). Similarly, a basket-
ball player who drills free throws repeatedly eventually develops an automatic
shooting motion that requires little conscious thought. Indirect learning, in
contrast, occurs through observation, listening, and inference rather than
hands-on practice. For instance, medical students develop an intuitive sense
for diagnoses by observing experienced physicians at work, picking up on
subtle cues and patterns in patient behavior and symptoms (Ericsson, 2006).
Another example is a language learner who, through immersion in a native-
speaking environment, begins to intuitively understand and use idiomatic
expressions without formal study.

Intuitive processes, whether developed through direct practice or acquired
indirectly through observation, lay the groundwork for understanding how
individuals make predictions. This foundational role of intuition is central
to decision-making theories in economics and psychology, where researchers
examine how people assess risks and rewards. One influential approach in
this field focuses on intuitive predictions, which rely on two key components
that have been central to decision theory since the 17th century. This frame-
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work began with Pascal’s work on expected value, evolved through Bernoul-
li's expected utility theory, and ultimately contributed to modern prospect
theory (Kahneman & Tversky, 1979). The first component is the payoff, which
refers to the value or consequence associated with each possible outcome of
a decision. In simple terms, it measures the benefit, reward, or cost that
results from a particular choice. For example, in a financial decision, the
payoff might represent the profit made or the loss incurred based on the
outcome. Payoffs can be quantified in monetary terms but may also include
factors such as psychological satisfaction, social status, or emotional impact
(Peterson, 2017). The second component is probability, which describes the
estimated likelihood of potential outcomes. The interaction between payoffs
and probabilities forms the foundation of decision theory. Pascal established
expected value theory by mathematically combining probabilities with mon-
etary outcomes (Hacking, 2006). Bernoulli’s utility theory further demon-
strated that the subjective value assigned to an outcome can differ from its
objective monetary value (Bernoulli, 1738/1954). Later, Kahneman and Tver-
sky’s prospect theory highlighted systematic deviations from statistical opti-
mality in the assessment of probability and value (Kahneman & Tversky, 1979).

Understanding intuitive predictions requires distinguishing between risk
and uncertainty, two foundational concepts introduced by Knight (1921).
These concepts clarify whether predictions can rely on measurable probabil-
ities or must depend on judgment due to the lack of data. Risk describes
situations where measurable probabilities can be derived from empirical
data, such as manufacturing defect rates. Uncertainty, on the other hand,
arises in situations where probability calculations are impossible due to the
absence of precedent data. For example, the adoption rate of novel technol-
ogy exemplifies uncertainty, as no historical data exists to estimate probabil-
ity distributions.

We can identify distinct levels of challenges based on our ability to assess
payoffs and probabilities. In the ideal case of certainty, the outcome has a
probability of 1 and its payoff is known. Under risk, we can evaluate payoffs
and calculate probabilities reliably. Under uncertainty, we can identify possi-
ble payoffs but cannot assign meaningful probabilities. With ambiguity, payoff
evaluations remain possible, but probability assessments become unclear due
to incomplete or conflicting information. Finally, under ignorance we cannot
even identify possible outcomes, making both payoff and probability assess-
ment impossible (Ellsberg, 2015).

Intuitive predictions thus operate across a spectrum based on our ability to
assess these two fundamental components — from situations where both pay-
offs and probabilities are clear, through various states where one or both
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FIGURE 2.1 Scheme of intuitive forecasting.
SOURCE: OWN WORK

become increasingly difficult to evaluate, to complete ignorance where nei-
ther can be meaningfully assessed.

2 Three Types of Intuitive Predictions

Three categories of intuitive predictions can be distinguished: law-based pre-
dictions, focused predictions and visionary forecasts (Bar, 2009; Seif, 1981;
Winther, 2008). Each defined by how it addresses probabilities and payoffs.
The scheme of intuitive forecasting is illustrated in Figure 2.1.

2.1 Law-Based Predictions

Law-based predictions typically apply to situations characterized by high cer-
tainty, where both the probabilities and outcomes are well understood. For
instance, Newton’s laws of motion enable precise forecasts of how objects will
behave under known forces, making outcomes highly predictable in con-
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trolled scenarios. In these cases, the governing principles are straightforward,
making outcomes highly predictable. Law-based predictions extend beyond
Knight's concept of risk because typically their outcomes may be nearly cer-
tain, with probabilities approaching 1. Examples include predicting that the
sun will rise or that a hot drink will cool — events dictated by natural laws with
near-absolute certainty. In these cases, making a prediction requires only rec-
ognizing that the situation follows a physical law, where the probability of
occurrence is effectively 1.

However, even when the underlying physical laws are well understood,
predicting complex, rare events remains challenging. Consider the twenty-
kilometer-wide asteroid that struck Earth 66 million years ago. This impact
set off a catastrophic sequence — an initial shockwave, massive wildfires, tow-
ering tsunamis, and prolonged darkness from debris blocking sunlight — which
ultimately led to the collapse of ecosystems and the extinction of the dino-
saurs. While the physical laws governing such an event are clear, forecasting
when or where a similar occurrence might happen today is nearly impossible
due to its complexity and rarity (Alvarez et al., 1980; Dolowy & Wroblewski,
2025). Thus, while law-based predictions work reliably in simpler, more con-
trolled scenarios, their effectiveness diminishes when applied to highly com-
plex and infrequent events.

2.2 Focused Predictions

Focused predictions seem the most frequent type of intuitive forecast. They
emerge when individuals analyze available data, recognize patterns, and
apply past experiences to anticipate specific outcomes. Unlike law-based pre-
dictions, which follow deterministic principles, focused predictions operate in
areas where outcomes are uncertain but can still be estimated with a reason-
able degree of confidence.

These predictions are widely used in contexts where potential payoffs can
be assessed, even if probability estimates vary in reliability. They rely on a
combination of empirical evidence and pattern recognition to estimate what
is most likely to happen in situations involving risk and uncertainty.

For example, key societal issues often depend on clear, targeted predic-
tions.

— Will governments provide universal basic income to counter economic
instability?

— Will traditional retail stores disappear as digital commerce evolves, or will
goods be distributed in new ways?

— Will Ar-driven automation lead to mass unemployment, or will it trans-
form the job market with new opportunities?
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— Will printed books endure in a digital world, or will they become obsolete?
Since focused predictions are the most common form of intuitive forecasting,
it is essential to understand how individuals formulate them. The following
sections will explore the key stages in developing focused predictions, exam-
ining the cognitive processes involved and the factors that influence their
accuracy.

2.2.1 Relying on Base Rates

The first step in making focused predictions appears to be examining base
rates. Base rates refer to the overall frequencies or probabilities of an event
or characteristic within a population, serving as a baseline for comparing and
interpreting new data. When base rate data is clearly presented and directly
applicable, individuals are more likely to incorporate it into their predictions.
For instance, if they know that 80% of applicants with a specific qualification
are accepted into a program, they may use this information to estimate their
own or others’ chances.

When making repeated predictions with known base rates, individuals
often engage in probability matching. This means they set their prediction
probabilities to match the historical frequency of an event. For example, if
an event has occurred 80% of the time, they might predict an 80% chance of
it happening again. However, this strategy is generally less effective than con-
sistently choosing the most frequent outcome, which maximizes the overall
success rate. An example of probability matching can be observed in the
behavior of technical analysts in the stock market. Although historical data
show that stock indices tend to rise over time, this growth is uneven. Conse-
quently, many investors attempt to outperform the market by identifying
short-term patterns rather than adopting a simple buy-and-hold strategy,
which involves holding investments over long periods to benefit from long-
term market growth (cf. Corser et al., 2024).

Under time pressure or when faced with more complex problems, individ-
uals may entirely overlook base rates. Furthermore, people recognize that in
unstable or non-stationary environments, relying solely on base rates is insuf-
ficient. In such contexts, base probabilities lose their relevance as the under-
lying conditions are constantly changing. Instead, the historical record of
event sequences that most closely matches the scenario being predicted
becomes the primary determinant.

2.2.2 Pattern Seeking
When base rates are unavailable but historical records exist, people naturally
look for patterns. Humans are remarkably adept at detecting patterns in their
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environment. Research shows that this ability emerges early in life. For
instance, a study by Kirkham and colleagues (2002) demonstrated that 3.5-
month-old infants could identify predictable patterns in a sequence of visual
stimuli. By tracking the infants’ eye movements, the researchers found that
the infants anticipated the location of the next shape in the sequence before
it appeared, indicating they had learned the pattern’s structure.

The ability to recognize patterns evolved as a vital survival skill. Over
time, this capacity became advantageous due to the asymmetry in the con-
sequences of pattern detection errors. For example, mistaking a harmless
rustling bush for a predator resulted in wasted energy but posed no signifi-
cant threat. Conversely, failing to detect signs of an actual predator could
have fatal consequences. This evolutionary dynamic led to a natural bias
toward detecting patterns, even in cases where they might not exist (Hasel-
ton & Nettle, 2006).

Among patterns, trends represent the simplest form — characterized by a
steady change in one direction over time. When observing a sequence of
events, individuals typically require three to four similar occurrences before
realizing that a trend exists. Each additional occurrence further strengthens
this belief, and by the fifth to seventh occurrence, most individuals are confi-
dent that a trend is present (Kahneman & Tversky, 1972).

2.2.3 Recognizing a Trend

In nature, trends often persist due to the inherent advantages of stability
and predictability in ecological systems — animals frequently follow familiar
migration routes because these paths optimize resource availability and min-
imize risks during seasonal changes, ensuring survival and reproduction. Sim-
ilarly, predators maintain established territories as they represent known
sources of prey and shelter, reducing the energy expenditure and uncertain-
ties associated with venturing into new areas. Plants also grow predictably in
response to environmental conditions such as light, water, and soil nutrients,
adapting their growth patterns to maximize photosynthesis and nutrient
uptake (Wilson & Chang, 2021). This expectation of continuity aligns with
the Lindy Effect, a concept popularized by Taleb (2012). The term “Lindy
Effect” originates from observations at Lindy’s, a New York City deli, where
writers and performers noted that the longer a Broadway show ran, the more
likely it was to continue. The Lindy Effect applies to entities that do not natu-
rally decay, such as ideas, books, traditions, or cultural practices, and suggests
that the longer these entities have existed, the more likely they are to endure.
For example, a book valued for fifty years is expected to remain relevant lon-
ger than one published only a year ago. The longevity of such entities often
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reflects their ability to withstand challenges — social, cultural, or intellectual —
that might have eliminated weaker alternatives. Each additional year of sur-
vival reinforces their perceived durability, indicating that their persistence is
not coincidental.

The story of Polycrates of Samos illustrates how human interpretations of
randomness can lead to misjudgments. Polycrates, a ruler celebrated for his
continuous success in governance, trade, and warfare, maintained an unbro-
ken streak of victories. This persistent fortune troubled Amasis, the King of
Egypt, who believed that a long sequence of wins could not continue
indefinitely because randomness would eventually force a reversal. To avert
impending misfortune, Amasis advised Polycrates to sacrifice something
valuable. Polycrates complied by casting an emerald ring into the sea, yet
the ring was later found inside a fish — a sign, in Amasis’s view, that his
streak was indeed unbreakable, prompting him to end their alliance. Ulti-
mately, despite this apparent sign of enduring luck, Polycrates’s extraordi-
nary run ended in betrayal and death at the hands of the Persians (Herodo-
tus, ca. 440 B.C.E.[2003).

Modern research reflects similar misinterpretations of randomness. Studies
show that when a process is labeled as random, people tend to expect patterns
to fade and reversals to occur, driven by misconceptions about how random-
ness works and an unfounded belief in fairness (Tyszka et al., 2008). This bias
manifests in high-stakes settings as well; for instance, research on asylum
cases and parole hearings reveals that judges become less likely to rule favor-
ably after a series of approvals, mistakenly assuming that outcomes must bal-
ance — even though each case should be judged independently (Chen et al.,
2016). Both the ancient narrative of Polycrates and contemporary studies
highlight how a mistaken belief in fairness within random processes can
lead to significant biases and errors.

2.2.4 Applying Heuristics

When base rates and historical data are unavailable, or when individuals are
highly confident in their personal knowledge of similar situations, they turn to
heuristics — mental shortcuts that allow them to make quick judgments based
on experience and intuition.

A common mental shortcut for making predictions is judging the likelihood
of an event based on how closely it resembles a familiar pattern or category.
This approach, known as the representativeness heuristic, relies on perceived
similarities to past experiences. Instead of analyzing probabilities, individuals
use mental templates of how events or outcomes “should” look, often leading
to biased predictions.
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In the case of random sequences, people are likely to predict that an alter-
nating pattern of heads and tails in coin tosses is more representative of ran-
domness than a sequence of consecutive heads, even though both are equally
probable. This reflects a bias toward patterns that appear “typical” of random-
ness, despite the lack of statistical support for such judgments (Tversky &
Kahneman, 1971). This heuristic also manifests in real-world scenarios. In
medical diagnoses, doctors may predict the presence of a condition based on
how closely a patient’s symptoms match a prototypical case, sometimes over-
looking less obvious but statistically more likely conditions. Similarly, in crim-
inal profiling, law enforcement may focus on suspects who resemble precon-
ceived ideas of an offender rather than relying on broader statistical evidence
(Kahneman & Tversky, 1984).

When people cannot identify a clear pattern, they judge the likelihood of
an event based on how easily they can recall similar examples. This is known
as the availability heuristic. This works because events that are easy to
remember tend to feel more common or probable. However, this approach
can lead to errors when recent, vivid, or emotional memories disproportion-
ately influence judgments. For example, after seeing news about a plane
crash, someone might think flying is very dangerous, even though it's one of
the safest ways to travel. Similarly, shark attacks might seem more common
than they are because they're dramatic and get a lot of attention. This way of
thinking often ignores actual data and focuses too much on what's easiest to
recall.

2.3 Visionary Forecasts

Visionary forecasts arise in situations where even the potential outcomes are
difficult to determine. Unlike law-based or focused predictions that rely on
clear, established outcomes, these forecasts grapple with long-term uncertain-
ties and often involve revolutionary shifts in technology, science, or society. In
such contexts, defining what might happen is as challenging as predicting
when it will occur.

Despite the critical role of scientific and technological advancements in
shaping our future, public discourse on these topics is frequently dominated
by politicians rather than by the experts who drive progress — scientists, engi-
neers, and technologists. Yet it is their work that will ultimately determine the
trajectory of technological development. One major challenge in visionary
forecasting is the inherently unpredictable nature of scientific progress. The
time between a breakthrough and its widespread adoption can span an entire
generation, rendering long-term predictions highly unreliable as future dis-
coveries and their applications remain uncertain. Consequently, many futur-
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istic visions, particularly those popularized in science fiction, rarely unfold as
originally imagined (Bennett, 2003; Dolowy & Wroblewski, 2025).

Many critical questions remain unanswered. Will strong A1 surpass human
intelligence? Will we reach the technological singularity, often referred to as
“Life 3.0"? Will transhumanism become a reality? Could artificial conscious-
ness be created? Will mind-uploading ever be possible? Challenges that were
once the domain of speculative fiction may soon demand real-world answers.
As technology advances, the need for informed, evidence-based forecasting
becomes increasingly urgent — shaping not only our understanding of the
future but also the choices we make today.

In forming visionary predictions, our minds rely on two complementary
strategies, which can be employed separately or together. The first strategy
involves detecting weak signals — subtle, early indicators of emerging trends
in technology, society, or the economy that might otherwise go unnoticed.
Although these signals are often faint and uncertain, they can provide valu-
able clues about future developments. The second strategy draws on analogies
by comparing current advancements to historical events in order to anticipate
potential outcomes. For example, analyzing how electricity or the internet
reshaped society helps estimate the possible impact of new technologies
(Inayatullah, 2008).

However, history shows that established ways of thinking — shaped by pre-
vailing assumptions, widely accepted theories, and dominant technological
models — can make it difficult to recognize groundbreaking innovations.
When a particular framework of understanding becomes deeply ingrained,
people tend to interpret new developments through that familiar lens, often
overlooking or dismissing ideas that do not fit existing expectations. This
resistance to change can delay the acceptance of transformative innovations,
even when they ultimately redefine industries, economies, and societies. In
1943, Thomas Watson, then chairman of 1BM, reportedly stated, “I think
there is a world market for maybe five computers,” reflecting the limited
view of computers as specialized devices, unable to anticipate the personal
computing revolution (Ceruzzi, 2012). Similarly, William Orton, president of
Western Union, dismissed Alexander Graham Bell’s telephone in 1876 as a
“toy” with “too many shortcomings to be seriously considered as a means of
communication,” underestimating its future significance (Standage, 1998). In
1977, Kenneth H. Olsen, founder of Digital Equipment Corporation, remarked,
“There is no reason anyone would want a computer in their home,” failing to
predict the widespread adoption of home computing (Ceruzzi, 2012).

Overcoming fixed paradigms requires an openness to uncertainty and
a willingness to question established assumptions. Visionary predictions
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demand not only the ability to detect weak signals and draw meaningful anal-
ogies but also the flexibility to imagine possibilities beyond conventional
thinking. This includes recognizing that emerging trends may not follow lin-
ear paths and that disruptive innovations often appear insignificant or
impractical in their early stages.

3 Cognitive Dissonance Reduction and Wishful Thinking

Both focused predictions and visionary forecasts may be influenced by our
personal motivations. When we try to predict an outcome, we often favor
conclusions that match what we want to happen or avoid outcomes we fear.
In simple terms, our inner motivations “contaminate” our predictions, causing
us to see the future in a way that supports our personal hopes and beliefs
rather than relying solely on objective facts.

Motivated prediction produces two distinct effects based on the perceived
likelihood of undesired outcomes. When a desired result appears highly
unlikely or even impossible — essentially when the undesired outcome
seems nearly certain — individuals adjust their predictions to match this like-
lihood. This shift is a form of cognitive dissonance reduction (Festinger, 1957),
where people modify their opinions and preferences to bridge the gap
between what they want and what seems inevitable. This phenomenon,
known as the sour grapes bias, involves reinterpreting the undesirable out-
come as acceptable or even inevitable, thereby reducing the emotional strain
from conflicting expectations. In contrast, wishful thinking arises when the
probability of a desired outcome appears higher. In such cases, individuals
transform their predictions to reflect an increased perceived likelihood of
positive outcomes or a decreased likelihood of negative ones. This adjustment
involves an optimistic bias, where people reinterpret evidence to align with
their hopes, often underestimating the weight of opposing information. As a
result, predictions lean toward unwarranted optimism, with insufficient scru-
tiny of contradictory evidence. For example, in competitive environments,
individuals may expect favorable results despite minimal indicators of suc-
cess, as their desire for a positive outcome shapes their expectations and
interpretations of the situation. A notable illustration is the courtroom,
where both prosecutors and defense lawyers routinely overestimate their
chances of winning; research shows that their combined confidence fre-
quently exceeds 100 %, underscoring the sway of wishful thinking over judg-
ment and forecasting (Loewenstein et al., 1993). More broadly, people tend to
forecast the future more favorably than they assess the present — a tendency
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that underpins economic growth. If they consistently expected tomorrow to
be worse than today, the willingness to lend, invest, and extend credit would
quickly vanish, stalling the economy.

Individuals often overestimate their chances of experiencing positive
events and underestimate their likelihood of encountering negative ones — a
pattern known as unrealistic optimism (Weinstein, 1980). For example, col-
lege students in their studies frequently rated their chances of career success
as higher than average while considering their risk of health problems, such as
heart disease, to be lower than that of their peers. The optimism bias influen-
ces judgments across various domains, such as financial planning, and rela-
tionships. The planning fallacy, studied by Buehler et al. (1994), provides a
clear example of these biases in action. This phenomenon occurs when indi-
viduals underestimate task requirements, often driven by the desire to see
projects completed quickly or easily.

4 Media Expert Predictions: A Modern Version of Ancient Practices

For centuries, people have turned to individuals who claimed to foresee the
future. Ancient methods of prediction — such as shamanism, prophecy,
oracles, astrology, dream interpretation, necromancy, and the reading of
omens — each offered a distinct approach while sharing a common goal: to
find meaning in uncertainty and provide guidance. Although modern science
dismisses these practices as superstition, their appeal endures.

Shamans were among the first people to claim they could foresee the
future. Many ancient cultures believed that shamans could talk with spirits
and receive messages about what was coming. Using rituals, drumming, fast-
ing, or hallucinogenic substances, shamans entered altered states where they
claimed to see visions of future events.

Prophets, on the other hand, claimed to receive direct messages from a
deity. They delivered warnings, moral lessons, and guidance for both leaders
and society. In traditions that stressed one supreme deity, prophets spoke with
great authority, condemning injustices and urging people to follow divine laws.

Oracles served as intermediaries who communicated divine messages
through formal rituals, usually with the help of priests. In cultures with
many gods, such as those in Greece and Rome, rulers and citizens sought
their advice before making important decisions. A famous example is the
priestess at Delphi, who would enter a trance-like state and give cryptic mes-
sages open to many interpretations.
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Astrology took a more systematic approach by studying the movements of
the stars, planets, and the moon. Ancient observers believed that these celes-
tial patterns were linked to the will of the gods and could predict events like
natural disasters or shifts in power. Over time, scholars also used astrology to
help diagnose illnesses and understand changes in society.

Dreams were seen as messages from the divine that revealed hidden truths
or future events. Experts in many cultures interpreted dreams, believing they
provided clues about personal destinies or even the fate of nations.

Necromancy, the practice of communicating with the dead, was another
method of seeking future insights. Many believed that the spirits of the
deceased held valuable knowledge, and special rituals were performed to
summon them for guidance. This practice was closely related to dream inter-
pretation, as both were seen as ways to access hidden realms.

Omens, taken from natural events like unusual animal behavior or rare
celestial occurrences, were also used to predict the future. People carefully
recorded these signs and linked them to specific outcomes, guiding decisions
in politics, war, and daily life.

Finally, some civilizations attempted a more structured approach by study-
ing recurring patterns in time. They believed that events followed natural
cycles and that history repeated itself. This belief led to the development of
detailed calendar systems that tracked celestial movements and seasonal
changes, helping them anticipate events such as floods or the rise and fall of
leaders.

This method of prediction was not confined to the ancient world. Today,
economic and political analysts follow a similar logic, examining historical
patterns to forecast future developments. By analyzing economic cycles, polit-
ical shifts, and market trends, they attempt to predict crises, recessions, and
geopolitical conflicts. Though modern forecasting relies on data-driven mod-
els rather than divine revelations, the fundamental principle remains the
same: insights from the past provide a framework for anticipating what lies
ahead (Van Creveld, 2020).

Despite scientific advancements, the human desire for foresight remains
unchanged. Experts regularly appear in the media, offering predictions on
global affairs, yet research suggests that many rely more on intuition than
rigorous analysis. While their language is more sophisticated than that of
ancient seers, the challenge persists: predicting the future is inherently uncer-
tain, and even the most methodical approaches cannot fully eliminate the
element of unpredictability.

Tetlock (2005) conducted a comprehensive 12-year study analyzing over
27,000 forecasts from more than 200 experts across domains such as politics,
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economics, and military affairs. The study focused on predictions related to
major geopolitical and economic events, including the fate of the Soviet
Union, the trajectory of South Africa, and the establishment of the European
Monetary Union. Experts were also asked to assess their own competence,
make specific probabilistic predictions, and later evaluate the accuracy of
their forecasts. The results showed that, on average, expert predictions were
only slightly more accurate than chance. Despite this, experts often exhibited
significant overconfidence, frequently estimating their accuracy at around
80%, when in reality it was closer to 40%.

This raises the question: if experts in fields like political science or eco-
nomics are often no more accurate than non-experts, why are their predic-
tions so widely trusted? The answer lies in people’s discomfort with uncer-
tainty. Predictions, even flawed ones, provide a sense of control and
reassurance in the face of an unpredictable future. Experts in the media
meet this psychological need by delivering forecasts with confidence, often
framing their predictions to resonate with popular narratives or making bold
claims to capture attention. This combination of authority and confidence
makes their predictions seem more credible, even when their accuracy is
limited.

Tyszka and Zielonka (2002) examined how the characteristics of predic-
tion environments and methodologies influence forecasting confidence. They
highlighted that some domains, such as weather forecasting, operate within
relatively stable and predictable systems governed by physical laws. This
predictability enables forecasters to systematically refine their methods
through repeated feedback and analysis. When errors occur, they are often
attributed to the inherent uncertainties of atmospheric systems or limitations
in predictive models. This structured feedback loop encourages learning and
gradual improvement, resulting in more accurate forecasts over time. In con-
trast, financial analysts operate in a highly unpredictable domain dominated
by random fluctuations and complex human behavior. Due to the lack of sta-
ble relationships in financial data, their predictive accuracy is often poor,
regardless of expertise. Tyszka and Zielonka (2002) noted that financial ana-
lysts tend to exhibit elevated levels of overconfidence. When their predictions
fail, they frequently externalize blame, attributing inaccuracies to external
factors such as market manipulation, political events, or irrational market
behavior. This externalization of failure limits opportunities for reflection
and learning, reinforcing overconfidence and leading to persistent inaccura-
cies in future forecasts. Experts in fields such as politics, economics, and mili-
tary affairs often exhibit a similar attitude, favoring definitive answers over
acknowledging gaps in knowledge. Social pressures further encourage this
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tendency by rewarding confident responses rather than admissions of uncer-
tainty. Additionally, the human cognitive system instinctively fills in missing
information with plausible assumptions, thereby creating complete narratives
even when the underlying data is incomplete or inaccurate.

Interestingly, artificial intelligence (A1) systems exhibit a similar behavior.
Trained through reinforcement learning, these systems often produce plausi-
ble responses rather than admitting uncertainty. In A1, this is known as “hal-
lucination,” where the system generates coherent but sometimes inaccurate
or fabricated information when faced with ambiguous or insufficient data.
Like humans, A1 fills in gaps in understanding because of discomfort with
uncertainty. This shared tendency to favor narrative coherence over accuracy
reveals an inherent bias in both human and artificial information processing.
In humans, it can lead to false memories, overconfidence, or explanations
that simply confirm existing beliefs, while in A1 it stems from design choices
that prioritize fluency and contextual relevance over accuracy.

5 Discussion

People continuously form intuitive forecasts, often without realizing it, that
shape their expectations about the future across various fields. These predic-
tions can be divided into two main types. The first, law-based predictions, are
grounded in established natural principles. The second, focused predictions,
relies on the assumption that current trends — in areas like technology, soci-
ety, or the economy — will continue. In this case, individuals base their expect-
ations on patterns observed in past experiences. When explicit precedents are
lacking, heuristics such as representativeness and availability shape predic-
tions, leading individuals to rely on perceived similarities or recent experien-
ces. However, the dominant cognitive tendency remains the expectation of
trend continuity. This reflects an implicit cause-and-effect understanding of
events, distinguishing structured, predictable patterns from random out-
comes. However, in cases perceived as random, people exhibit the gambler’s
fallacy, erroneously expecting reversals rather than recognizing statistical
independence.

Not all intuitive predictions involve well-defined probabilities or clear
trend patterns. Visionary forecasting occurs when future outcomes are highly
uncertain, and even potential possibilities remain unclear. In such cases, two
primary cognitive strategies are employed. The first is identifying weak sig-
nals — subtle, early indicators of change. These signals may initially appear
insignificant but can reveal emerging trends that become more apparent
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over time. Sensitivity to such cues allows individuals to anticipate shifts before
they reach broader recognition. The second strategy is drawing analogies,
where historical parallels inform expectations about future developments.
By comparing present situations to past events, individuals construct frame-
works that help estimate potential trajectories, even in the absence of precise
probabilities. This structured reasoning provides a reference for forecasting
under uncertainty.

Beyond basic cognitive processes, motivational biases strongly influence
intuitive forecasts. Our desires and fears shape our expectations, causing us
to favor outcomes that align with our hopes while downplaying those we wish
to avoid. This bias takes two forms. When facing a potential negative outcome,
we adjust our predictions to make it seem more likely, which helps reduce
cognitive dissonance. Conversely, when a positive outcome appears less likely,
wishful thinking can lead to overly optimistic forecasts that ignore contradic-
tory evidence.

Even expert predictions in fields such as political science, economics, and
military strategy frequently rely on intuition rather than systematic reasoning.
Research suggests that expert forecasts often exhibit overconfidence, as defin-
itive predictions, even when flawed, provide an illusion of control in uncertain
environments.

This tendency toward confident but unreliable predictions is also observed
in AI systems. Both human experts and A1 models generate coherent, plausi-
ble responses — even when uncertain — rather than acknowledging gaps in
knowledge. In A1, this results in hallucinations (false but confidently stated
outputs), while in humans, it manifests as false memories or overstated cer-
tainty. This similarity suggests a shared bias in both biological and artificial
information-processing systems: a preference for narrative consistency over
factual accuracy.

The frequent occurrence of black swan events — high-impact, unpredictable
occurrences — illustrates the limits of all forecasting methods, including intui-
tive predictions. This challenge stems from the inherent unpredictability of
events shaped by human behavior, political dynamics, and social change.
Even forecasts of physical systems like climate or geological activity are
fraught with uncertainty. As the number of variables increases and predic-
tions extend further into the future, errors accumulate and unforeseen influ-
ences become more likely.

A key limitation of intuitive predictions is that they, like all forecasts, rely
on past and present observations, yet the future remains unobservable. Even
the most rigorous models may be built on assumptions that are influenced by
cognitive and emotional biases, a problem that persists in algorithmic fore-
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casting since these models inevitably mirror the judgments of their human
creators.

Forecasting is further complicated by imprecise language. Predictions
rarely assert that something “will” or “will not” happen, instead using terms
like “probability,” “likelihood,” or “possibility.” Such terminology, including
numerical probabilities, can be interpreted differently depending on context,
leading to miscommunication. Additionally, without clearly defined time-
frames, failed predictions can be indefinitely postponed — explaining the per-
sistence of rescheduled doomsday scenarios and vague warnings about future
crises (Dolowy & Wroblewski, 2025).

Finally, forecasts are not passive observations; they can influence the very
future they attempt to predict. Once a potential outcome becomes widely
known, it can trigger reactions that accelerate, prevent, or reshape it in unex-
pected ways. In this sense, revealing a possible future alters its trajectory,
making it different from what it would have been had it remained unknown.
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CHAPTER 3

Creativity, Reproduction, or Co-creativity?
The Concept of Friendly Generative Artificial
Intelligence

Michat Kalisz*' and Maksymilian Kulicki*?

Abstract

The rapid development of generative artificial intelligence (GAI) raises the question
about the nature of the creative process: do A1 models truly create or merely repro-
duce? The aim of this article is to analyze the creative potential of GaI. The text under-
takes an analysis of the achievements of GAI in the process of generating and process-
ing text, images, sound and video, considering the question of originality and
intentionality. The general technical foundations of generative models are also pre-
sented. The article introduces the concept of positive generative A1, rooted in princi-
ples of positive cyberpsychology, which emphasizes designing A1 systems that support
psychological, social, and cognitive dimensions of human functioning, respecting fun-
damental needs such as autonomy, competence, and relatedness. The concept of
“human-AI co-creativity” and “wellbeing-informed design” are explored as frameworks
for enhancing rather than replacing human creativity. The need for responsible and
conscious shaping of technology to enrich human creativity rather than limit or
replace it is emphasized. The article calls for further interdisciplinary research and
dialogue between creators, researchers and decision-makers to maximize benefits
and minimize risks associated with the development of Ga1.
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Generative artificial intelligence (GAI1) represents one of the most dynamic
achievements in modern technology, evoking both admiration and concerns
among researchers, creators, and art audiences. Through the application of
advanced machine learning models and neural networks, artificial intelli-
gence (AlI) is capable of generating texts, images, music, and other forms of
creative expression.

GAI refers to a class of A1 technologies that use deep learning models
to create content resembling human-generated material. This technology
encompasses various outputs, including text, images, audio, and video, and
works by responding to complex prompts provided by users (Kanbach, 2023).

The development of GAI raises fundamental dilemmas related to the con-
cept of creativity. Traditionally, creativity has been viewed as the ability to
create something new and unique, embedded in cultural and emotional con-
texts. In the case of A1, the question arises whether its “creativity” stems from
true innovation or is merely an advanced form of recombination of existing
patterns.

The purpose of this text is to collect and analyze current achievements and
technologies used by GaI. Through a review of the latest models and their
applications, we will attempt to outline a comprehensive picture of this
dynamically developing area of research. We will focus on both the theoretical
foundations of GaI and practical examples of its use in various fields — from
natural language processing, image and sound generation to film material,
analyzing its applications and impact on various aspects of creativity. In addi-
tion, the text outlines a proposal for the concept of positive GAI as a new para-
digm for designing A1 systems that focuses on identifying and strengthening
mechanisms supporting human well-being in their interactions with and
through generative technologies.

In the context of GAI's latest achievements, a fundamental question arises
regarding the nature of its operation: can we truly speak of authentic creation,
or merely advanced imitation? The analysis undertaken aims not only to
determine the potential of GAI technology, but also to take a critical look at
its limitations and challenges for the future of human expression. This text
also aims to initiate a broader discussion on the impact of GA1 on the future
of creativity in the era of A1 technology development.

The development of GAI presents society with complex challenges regard-
ing intellectual property and creative originality. Generative models, trained
on huge datasets acquired through automatic content harvesting from the
internet, may unknowingly duplicate fragments of existing works. The prob-
lem is exacerbated by the fact that the creators of the largest models do not
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publicly disclose their training sets, making it difficult to assess potential copy-
right infringement.

Studies have shown that language models like GPT-3 can literally reproduce
phrases and paragraphs from training data (Carlini et al., 2021), and image
models such as DALL-E or Stable Diffusion can reproduce distinctive artistic
styles and motifs (Guadamuz, 2017). The ongoing class action lawsuit in the
USA between artists and creators of popular generative models could be
groundbreaking for the future of the industry (Robertson, 2024).

An additional complication is introduced by the use of transfer learning
(Pan & Yang, 2009). Models initially trained on general datasets and then fine-
tuned for specific applications can lead to knowledge “leakage” between
domains in ways that are difficult to trace (Yosinski et al., 2014).

In response to these controversies, initiatives are emerging that use only
licensed training data, such as Adobe Firefly (Lardinois, 2023), or rely solely
on public domain materials, like the Public Diffusion project (Exline, 2024).
However, strict application of copyright laws creates the risk of technology
monopolization by large corporations, which alone possess the means to
acquire extensive, licensed datasets.

The authorship status of A1-generated content also remains ambiguous. In
the United States, the U.S. Copyright Office recognizes the possibility of legal
protection for A1 content only on the condition of significant human contribu-
tion (United States Copyright Office, 2025), while in China, a precedent-setting
ruling granted copyright for an image to the author of a text prompt (Tan
etal., 2024).

Solving these problems requires developing international standards for
transparency and accountability in the process of training and using genera-
tive models. These standards should take into account both the protection of
rights of creators whose works are used in the learning process and the inter-
ests of end users (Fjeld et al., 2020).

1 Types of Generative A1

The development of generative models is based on advanced neural network
models, particularly transformer networks (Vaswani et al., 2017), generative
adversarial networks (Goodfellow et al,, 2014), and diffusion models (Sohl-
Dickstein et al., 2015). In the context of AT models, several key categories can
be distinguished that reflect the diversity of applications and techniques used
in this field. This paper will discuss language models, image-generating mod-
els, sound and video models, taking into account their characteristics, appli-
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TABLE 3.1  Types of generative artificial intelligence
Model Key Examples Main applications Characteristic
category architectures challenges
Text Transformer GPT, Claude, Text generation,  Bias, “black box”,
models (Vaswanietal, Gemini, language interpretation of
(LLM)  2017), RNN LLaMA, Grok, comprehension, decisions
DeepSeek, translation, source
Bielik. code, dialogues
Image  GAN (Goodfellow DALL-E, Photorealistic Control over
models et al., 2014), Midjourney, images, fine art  generated content,
Diffusion models Stable graphics, image  stability of training,
(Sohl-Dickstein  Diffusion, editing, design risk of deepfakes
et al,, 2015) StyleGAN,
ControlNet
Sound CNN, WaveNet, Music Preserving sound
models Transformer MusicLM, composition, naturalness, risk of
AudioCraft,  speech synthesis, voice deepfakes
Suno AI, sound effects,
ElevenLabs.  noise reduction
Video CNN, RNN, Sora, Veo-2, Animations, Time consistency,
models Transformer Vidu, Kling, special effects, motion physics,
Sound2Sight  expansion of large computational

existing
recordings, audio-
video
synchronization

requirements, risk of
deepfakes

SOURCE: OWN STUDY

cations, and the challenges they present. Examples of models by category dis-
cussed in the following sections are collected in a Table 3.1.

1.1

Architectures and Models Related to Text Processing and

Generation

Generative AI is most commonly associated by people with a broad spectrum

of creatively produced outputs. Language models constitute one of the most

dynamically developing categories in the field of A1. Their main goal is to

generate text similar to human creations.
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The development of language models began with recurrent neural networks
(rNNs), which had limitations in processing long text sequences and preserv-
ing context. The breakthrough came with the transformer architecture, which
enables efficient processing of data sequences (Vaswani et al., 2017). Trans-
formers allow for parallel information processing, which significantly increases
the efficiency and accuracy of generated responses (Korporowicz, 2023).

Transformers have found applications in various language model architec-
tures. One example is BERT (Bidirectional Encoder Representations from
Transformers) from Google, which focuses exclusively on understanding and
comparing text, acting as a bidirectional encoder without the ability to gener-
ate content. Another model, T5 (Text-to-Text Transfer Transformer), intro-
duced a more universal approach, treating each language task as a text-to-
text conversion problem. In contrast, the GPT (Generative Pre-trained Trans-
former) model developed by OpenAl specializes in predicting and generating
subsequent words of text. Its successive versions have demonstrated that scal-
ing the model size and the amount of training data, while maintaining the
basic transformer architecture, leads to a significant increase in capabilities.

The GPT architecture has become the foundation for Large Language Mod-
els (LLMs). These sophisticated models, which have billions of parameters and
are trained on enormous data corpora, achieve the ability to understand and
generate text in a human-like manner (Brown et al, 2020; Chowdhery
et al., 2022).

A milestone in the development of LLMs was the introduction of Reinforce-
ment Learning from Human Feedback (RLHF). This technique, popularized
by the success of ChatGPT in 2022, enables transforming a language model
trained on copying text into a useful assistant. In the RLHF process, the
model is fine-tuned using human evaluator preferences, determining which
responses are more helpful, ethical, and aligned with the intended purpose.
This approach has dramatically improved the quality of interactions with lan-
guage models, enabling them to conduct natural dialogues and better adapt to
users’ needs (Thoppilan et al., 2022).

Contemporary LLMs demonstrate impressive capabilities in text compre-
hension and analysis. Among other things, they can: understand and generate
text in multiple languages (Xue et al., 2021); solve complex logical and mathe-
matical problems (Wei et al., 2022); generate and analyze source code (Chen
et al, 2021); and conduct coherent dialogues while maintaining context
(Thoppilan et al., 2022).

Among the most well-known and currently developed LLM models are
advanced A1 systems created by leading technology companies: GPT (Genera-
tive Pre-trained Transformer) — OpenAl, Inc.; Claude — Anthropic PBC; Gemini
(formerly Bard) — Google A1; LLaMA (Large Language Model Meta A1) — Meta
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A1; Grok — x.A1 Corp.; DeepSeek — Hangzhou DeepSeek Artificial Intelligence
Co., Ltd,; Bielik — Polish LLM, a community initiative within the SpeakLeash
project.

Despite their successes, the implementation of large language models
raises significant challenges. A key issue is bias — models may unintentionally
perpetuate prejudices present in training data (Kadan et al., 2023). Therefore,
there is increasing emphasis on ethical evaluation and responsible use of
these technologies (Rasekh & Eisenberg, 2022). Another challenge is inter-
preting and explaining decisions made by LLMs. Due to their complexity
and non-linearity, these models function as “black boxes,” making it difficult
to understand the foundations of their operation (Belinkov & Glass, 2019).

Language models are finding increasingly broader applications in creative
fields, demonstrating abilities to generate various textual forms, from poetry
to prose, and also showing impressive capabilities in imitating the style of
well-known authors. A groundbreaking study published in Nature (Porter
et al., 2024) found that readers not only have difficulty distinguishing A1-
written poems from human poetry but actually prefer the former. In the
experiment, participants rated Al poems as more rhythmic and beautiful,
achieving identification accuracy below random chance (46.6%). Paradoxi-
cally, the simplicity and accessibility of A1-generated poems were perceived
as features of human authorship, while the complexity of human poetry was
interpreted as a sign of artificial origin.

An innovative application of LLMs are platforms such as Character A1
(Character Technologies, 2024), which enable creating and interacting with
virtual characters by defining their personality, character, and communica-
tion style. Chatbots can assume the roles of historical figures or fictional char-
acters, finding applications in entertainment and creative processes. This
technology also opens new possibilities in computer game design, where lan-
guage models can power virtual characters capable of conducting open dia-
logues with players, going beyond traditional predefined conversation paths.

1.2 Architectures and Models Related to Image Processing and
Generation

Image generation is one of the most impressive areas of GAI. In recent years,
significant progress has been made in creating models capable of generating
photorealistic images, artistic graphics, and animations based on textual
descriptions or other images (Ramesh et al., 2022; Saharia et al.,, 2022; Rom-
bach et al., 2022). In the context of art, these models can be used to create new
works interpreted as contemporary forms of artistic expression (Wéjtowicz,
2020; Zawojski, 2019).
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Two key architectures used in generative image models are GAN (Genera-
tive Adversarial Networks) (Goodfellow et al., 2014) and diffusion models (Ho
et al., 2020). A GAN consists of two competing neural networks: a generator
and a discriminator. The generator attempts to create realistic images, while
the discriminator tries to distinguish real images from generated ones.
Although GAN models such as StyleGAN (Karras et al.,, 2019) and BigGAN
(Brock et al., 2018) introduced groundbreaking capabilities for controlling gen-
erated images through manipulation in latent space, their development
encountered limitations related to scaling and training stability.

The currently dominant architecture is diffusion models, in which the gen-
eration process begins with random noise that is gradually transformed into a
coherent image through a series of denoising steps, guided by a textual
description or another image (Ho et al, 2020). Models such as DALL-E
(Ramesh et al.,, 2021), Midjourney, or Stable Diffusion (Rombach et al., 2022)
achieve impressive results both in terms of the visual quality of generated
images and the precision in interpreting complex textual descriptions.

A significant advancement in controlling image generation is ControlNet
technology, which allows precise guidance of the generation process through
the use of reference images (Zhang et al., 2023). This system enables the pres-
ervation of specific visual features, such as pose, contours, or semantic segmen-
tation, when transforming one image into another. ControlNet is particularly
useful in transforming conceptual sketches into photorealistic images.

Generative image models find wide applications in various fields — from
computer graphics and special effects (Suwajanakorn et al., 2017), through
fashion design (Chen et al., 2024) and interior design (Chaillou, 2020), to med-
ical (Yi et al., 2019) and scientific applications (Ye et al., 2024).

1.3 Architectures and Models Related to Audio Processing and
Generation

A1 has made significant progress in generating realistic sounds, enabling the

creation of original musical compositions, synthetic speech, and sound effects

based on textual descriptions or audio samples.

The first significant achievements in sound generation were based on con-
volutional networks (CNNs), exemplified by the WaveNet model (Oord et al.,
2016) developed by DeepMind. This model introduced the ability to directly
model sound waves in the time domain, making it possible to generate natu-
rally sounding speech and music. Another significant step in the development
of this field was the application of transformer architecture (Vaswani et al.,
2017), used in OpenATl's Jukebox model to generate coherent, multi-minute
musical compositions with vocals.
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The latest generation of music systems, represented by MusicLM, Audio-
Craft, and Suno A1, offers advanced control over the creative process. These
models allow precise specification of musical parameters such as tempo,
tonality, and instrumentation style. They can also compose music to a given
song text, taking into account textual cues regarding genre, mood, or instru-
mentation.

A separate, specialized area of sound generation is human voice synthesis.
Systems such as ElevenLabs offer comprehensive voice processing and gener-
ation capabilities, integrating text and audio analysis. They can not only trans-
form text into naturally sounding speech but also analyze voice samples to
extract characteristic features such as timbre, accent, and articulation
method. Based on these features, they create a digital voice model that can
be used to generate new utterances. Advanced algorithms allow for maintain-
ing the naturalness and expressiveness of speech, taking into account context
and emotional coloring of the text. This technology promises to revolutionize
the dubbing industry, offering the possibility of creating multilingual versions
of films while preserving the original expressiveness of actors, and also opens
new possibilities in the development of personalized voice assistants. At the
same time, the development of this technology raises concerns about the pos-
sibility of creating convincing voice deepfakes that could be used for misinfor-
mation or fraud.

Generative sound models also find applications in noise reduction (Pascual
et al., 2017), improving sound quality (Biswas & Jia, 2020), and creating sound
effects for games and films (Donahue et al., 2018). Research shows an ambigu-
ous attitude of the younger generation toward A1-generated music (Kowalski,
2024), which may affect its future adoption in the music industry.

1.4 Architectures and Models Related to Video Processing and
Generation

Video and film generation is among the most demanding and complex areas
of GAIL It combines not only the generation of convincing images but also
maintaining temporal consistency, motion fluidity, and sound synchroniza-
tion (Skorokhodov et al., 2021). Despite these challenges, significant progress
has been made in this area in recent years, and generative video models are
finding more applications in the entertainment industry, advertising, and edu-
cation (Tulyakov et al., 2018; Wang et al., 2018).

Early approaches to video generation relied on convolutional (CNN) and
recurrent (RNN) networks. Architectures such as VideoVAE and savp used
convolutional networks to encode and decode individual frames and recur-
rent networks to model temporal relationships between frames (Denton et al.,
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2018). The next development stage was models based on transformer architec-
ture, adapting attention mechanisms to the video domain, enabling the gen-
eration of longer and more complex sequences (Weissenborn et al., 2020). An
important innovation is the Sound2Sight model, which enables generating
synchronized video sequences based on an audio track (Shlizerman et al.,
2018). A breakthrough in video is represented by the latest large-scale trans-
former models such as Sora (OpenAl) and Veo-3 (Google DeepMind), which
enable creating coherent, realistic video sequences several tens of seconds
long based on textual descriptions. Chinese video models, including Vidu
and Kling, also demonstrate impressive capabilities in this area.

Generating coherent video sequences requires AI models to do much more
than just create individual frames. The model must “understand” the princi-
ples of physics and natural movement patterns, model three-dimensional
space visible from different perspectives, and maintain consistency of objects
and characters over time.

Contemporary models offer various methods for generating video materi-
als. Although textual description remains the basic method, models such as
Sora also enable “animating” individual images, extending existing clips, or
creating variants of similar sequences with the same content. This flexibility
allows for various applications — from creating entirely new visual materials to
modifying and extending existing recordings.

A separate, specialized area is modeling people in video materials.
Advanced A1 models can reproduce and manipulate facial expressions,
enabling the transfer of expressions between different people or synchronizing
mouth movement with speech sound (Fried et al., 2019). These technologies
find applications in film production, avatar creation, or videoconferencing sys-
tems, although they also raise questions about potential misuse in the context
of deepfakes.

Video generation requires significantly more computing power than other
forms of GAI, due to the need to maintain temporal and spatial consistency and
model complex relationships between successive frames. At the same time, it
represents the pinnacle achievement in the field of A1, combining the ability
to generate images, model motion, and understand three-dimensional space.

2 Friendly Generative Artificial Intelligence, Its Challenges and
Dilemmas

GAI, as a breakthrough technology with growing impact on human experien-
ces, requires a perspective that considers not only potential threats but also
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opportunities for enhancing human well-being. Positive GA1, which should be
rooted in the principles of positive cyberpsychology (Fortuna, 2023), repre-
sents an attempt to answer the question of how to design and use generative
A1 models in ways that support the psychological, social, and cognitive dimen-
sions of human functioning.

Positive GAI should be designed and created with consideration for funda-
mental human psychological needs such as autonomy, competence, and relat-
edness, which according to self-determination theory (Ryan & Deci, 2000)
form the basis of intrinsic motivation and psychological well-being. GAT sys-
tems should enhance users’ sense of agency by offering transparent insight
into the content generation process and the ability to control parameters,
supporting conscious collaboration rather than replacing human creativity.
Research suggests that technologies supporting autonomy contribute to
increased user satisfaction and psychological well-being (Peters et al., 2018).

In the domain of creativity, positive GAI should enhance human creativity
in line with the idea of “human-ar1 co-creativity” (Kantosalo & Toivonen, 2016).
A fundamental aspect is also designing Ga1 with human well-being in mind
from the very beginning of the creative process, consistent with the concept of
“wellbeing-informed design” (Desmet & Pohlmeyer, 2013). This means inte-
grating knowledge about psychological needs into the design process and
assessing the impact on well-being at various stages of development.

Developing the concept of positive GAI also involves a number of chal-
lenges, such as creating a methodology for systematically evaluating the
impact of GAI systems on various dimensions of well-being, balancing auto-
mation and human agency, and reflecting on ethical boundaries and respon-
sibility, including the boundaries between support and manipulation.

Proper development of the positive GAI concept can contribute to achiev-
ing the desired balance, offering a more complete picture of human function-
ing in a technological environment enriched with Gar.

The application of GAI in the fields of art and media leads to social trans-
formations. Generative tools democratize the creative process, giving a wider
range of users the ability to create sophisticated visual and textual content
(Mazzone & Elgammal, 2019). At the same time, this raises concerns about
potential job losses for artists, graphic designers, journalists, and other crea-
tors (Manyika et al., 2017).

A particular challenge is the issue of trust and credibility of A1-generated
content. The possibilities for their detection vary significantly depending on
the medium. Text, due to the restrictive and rule-bound nature of language,
offers few signals allowing for reliable source identification. Even patterns
characteristic of A1 in vocabulary choice or sentence construction are rela-
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tively easy to mask. The situation is different for visual content — diffusion
models generating images and videos leave characteristic traces in the pixel
structure, creating recognizable patterns and artifacts that can be subject to
automatic detection.

In response to these challenges, hidden signature technology (SynthID) is
being developed (Dathari et al., 2024), allowing for automatic identification
of a1-generated content without affecting its quality or aesthetics. However,
this is a solution limited to models that choose to implement it. Although
social media platforms, including Instagram, already require marking A1 con-
tent, the industry is still searching for universal standards for their identifi-
cation.

Another significant problem is the tendency toward uniformity and
homogenization of messages when many creators rely on the same models
and datasets (Hertzmann, 2018). Algorithms can also perpetuate and
strengthen existing stereotypes present in training data, leading to the repro-
duction of harmful social patterns.

Economic and ethical issues are also significant. The widespread availabil-
ity of Ar-generated content can undermine the foundations of artistic and
media activity (Elgammal, 2019). It is necessary to develop new business mod-
els and legal regulations that will ensure fair compensation for creators while
utilizing the potential of new technologies (Anantrasirichai & Bull, 2021).

The development of AI in art and media also prompts fundamental reflec-
tion on the nature of creativity and the role of humans in the creative process.
Questions arise about the criteria for evaluating the artistic value of works
generated by algorithms (Colton & Wiggins, 2012) and about the boundaries
between human and machine creativity. The answers to these questions will
shape how we perceive and value creativity in the age of AI.

Finding a balance between the democratization of creativity and protecting
the rights and interests of professional creators becomes crucial. This requires
thoughtful policy on the development and use of A1 technology, taking into
account both its transformative potential and the associated social, economic,
and ethical challenges.

In analyzing the contemporary development of GAl, it is necessary to sys-
tematically identify both normative postulates aimed at optimizing its appli-
cations and the fundamental dilemmas generated by its implementation in
the socio-cultural context. Key aspects of both these dimensions are presented
below, summarizing the above considerations and providing a starting point
for in-depth reflection on the future of positive a1 technology and its rela-
tionship with humans. Finally, the following normative postulates for imple-
menting GAI can be identified:
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— Implementation of positive GAI principles. Designing GAI in a way rooted
in the tenets of positive cyberpsychology, supporting mental, social, and
cognitive dimensions of human functioning.

— Consideration of fundamental psychological needs. Creating GAI systems
with respect for the needs of autonomy, competence, and relatedness, in
accordance with self-determination theory.

— Strengthening users’ sense of agency. Providing transparent insight into
the content generation process and the ability to control parameters, fos-
tering conscious collaboration rather than replacing human creativity.

— Promotion of human-a1 co-creativity. Developing generative AI as a tool
enhancing human creativity, in line with the idea of “human-a1 co-
creativity.”

— Implementation of well-being-oriented design. Integrating knowledge
about psychological needs into the GAI creation process and systemati-
cally assessing the impact on users’ well-being, in accordance with the
“wellbeing-informed design” concept.

— Development of methodologies for assessing GAI's impact on well-being.
Establishing systems for evaluating the impact of generative A1 on various
dimensions of human well-being.

— Development of generative content identification technologies. Improving
solutions like SynthID enabling automatic identification of content source
without affecting its quality or aesthetics.

The following epistemological and axiological challenges related to GAI can

also be identified:

— Balancing automation and human agency. The need to maintain a balance
between automation potential and the need to preserve human control
and sense of agency.

— Defining ethical boundaries between support and manipulation. The diffi-
culty in establishing the boundary between using A1 to support people and
potentially manipulating their behaviors and decisions.

— Changes in employment structure in the creative sector. Concerns about
job losses for artists, graphic designers, journalists, and other content cre-
ators.

— Verification of A1r-generated content credibility. Varied possibilities for
detecting generative content depending on the medium, with particular
attention to the difficulty in identifying texts.

— Homogenization of cultural messages. The risk of uniformity and standard-
ization of content when many creators use the same models and datasets.

— Reproduction of stereotypes and prejudices. The threat of perpetuating
and reinforcing harmful social patterns present in training data.
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— Transformation of the economic foundations of creative activity. The need
to develop new business models and legal regulations ensuring fair com-
pensation for creators in an era of widespread availability of A1-generated
content.

— Redefining criteria for artistic value. The need to establish new criteria for
evaluating the artistic value of algorithm-generated works.

— Universalization of A1 content marking standards. The challenge related to
developing and implementing universal standards for identifying and
marking content generated by Al

— Balancing between democratization of creativity and protection of crea-
tors’ rights. Finding equilibrium between increasing the availability of cre-
ative tools and safeguarding the interests of professional creators.

3 Summary

When considering the nature of a1, we face a fundamental question: is it a
manifestation of authentic creativity, or merely an advanced form of repro-
duction? Generative models are capable of creating new, original content that
goes beyond simple imitation, but their operation is limited by the framework
of training data, which calls into question their creative autonomy.

The development of generative A1 prompts reflection on the future of crea-
tivity. Key issues include:

— Changing the definition of creativity and authorship. A1 may shift the
emphasis from the creative process to the result, questioning the role of
artistic intention and expression.

— New forms of collaboration. Creators can use AI as a tool to explore new
ideas and possibilities, creating hybrid works at the intersection of human
and machine.

— Evolution of the artist’s role. The development of GAr fundamentally
changes our understanding of the creative process. Key challenges include
redefining the role of the artist, who increasingly becomes a moderator
and director of generative processes (Elgammal, 2019), and the evolution
of the very concept of artistic creation (McCormack et al., 2019). Artists will
need to adapt to new conditions by developing skills in selecting, moder-
ating, and directing generative processes.

— Impact on artistic education. Art education will need to incorporate A1 as a
creative tool, emphasizing its critical and ethical use (Mazzone & Elgam-
mal, 2019). At the same time, it is necessary to develop new business mod-
els and regulations to protect creators’ interests (Miller, 2019).
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— Questions about the value of art. The proliferation of A1-generated works
may lead to a redefinition of the artistic and market value of art.
The future of GaI technology will be shaped by several key trends: develop-
ment of multimodal models combining different forms of data (text, image,
sound) to create richer experiences; refinement of control and fine-tuning of
generated content; research on explainable and interpretable A1; develop-
ment of methods for detecting and counteracting unwanted effects; and crea-
tion of interfaces facilitating human interaction with generative models.
Further development of GAI requires interdisciplinary collaboration
among artists, researchers, and decision-makers. Only such an approach will
allow shaping this technology in a way that enriches rather than limits human
creativity, while addressing the ethical, legal, and social challenges associated
with it.
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CHAPTER 4

A Journey through Wonder: The Creative Power
of Epistemic Emotions

Anna Dutkowska' and Michael Brady?

Abstract

This paper explores the transformative role of epistemic emotions — such as curiosity,
wonder, and intellectual awe — in driving creativity and intellectual discovery.
Grounded in cognitive science, philosophy, and evolutionary biology, the study high-
lights the unique interplay of these emotions with human creativity while also tracing
their evolutionary roots in non-human animals. Epistemic emotions serve as catalysts
for exploration, problem-solving, and learning, extending beyond survival mecha-
nisms to inspire philosophical and artistic pursuits. By examining the functions and
adaptive significance of epistemic emotions, this research underscores their impor-
tance in fostering human culture, innovation, and well-being. The paper further
investigates the potential of digital technologies in stimulating and enhancing episte-
mic emotions. While artificial systems, such as those utilizing reinforcement learning,
lack the phenomenal consciousness required for genuine emotional experiences,
they are capable of simulating curiosity and fostering enriching learning environ-
ments. These insights underline new opportunities for unleashing creative potential
in the era of the digital revolution.
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epistemic awe

Imagine a young Isaac Newton sitting under a tree, lost in thought. Suddenly,
an apple falls, striking the ground near him. What could have been a mundane

1 The John Paul 11 Catholic University of Lublin, Institute of Philosophy, Lublin, Poland
https://orcid.org/0000-0002-6302-3651

2 University of Glasgow, School of Humanities, Philosophy, Glasgow, Scotland, https://orcid.
0rg/0000-0001-5826-7136

© ANNA DUTKOWSKA AND BRADY MICHAEL, 2025 | DOI:10.1163/9789004748194_006
This is an open access chapter distributed under the terms of the cc-By 4.0 license.


https://orcid.org/0000-0002-6302-3651
https://orcid.org/0000-0001-5826-7136
https://orcid.org/0000-0001-5826-7136
https://doi.org/10.1163/9789004748194_006

A JOURNEY THROUGH WONDER 79

moment became extraordinary — not because of the falling apple itself, but
because of the epistemic emotions it evoked. Curiosity and wonder surged
within Newton, prompting him to ask why the apple fell straight down instead
of moving sideways or upwards. This question, fueled by his sense of awe,
puzzlement and determination to explore the unknown, eventually led to
groundbreaking insights into gravity and the laws of motion. This story,
whether historical or anecdotal, epitomizes the transformative power of epi-
stemic emotions — those unique emotional states that drive humans to ques-
tion, explore, and innovate. Curiosity, wonder, and intellectual awe are not
merely fleeting feelings; they are profound motivators of creativity and intel-
lectual discovery (Vogl et al., 2020).

Creativity is a multidimensional phenomenon that intersects with emo-
tions, cognition, and context. Central to this process is the role of epistemic
emotions — emotions that emerge from cognitive engagements with knowl-
edge, uncertainty, and discovery. These emotions could be the catalysts for
deep exploration and problem-solving. They motivate individuals to learn
and adapt, prompting profound engagement with novel ideas and abstract
questions. Unlike general emotional states, epistemic emotions are intricately
tied to processes such as critical thinking, knowledge acquisition, and cogni-
tive flexibility. In humans, these emotions can transcend mere practical prob-
lem-solving, inspiring pursuits that are philosophical, artistic, and existential
in nature (de Sousa, 2009).

This article explores the complex role of epistemic emotions in fostering
creativity across both human and non-human species. While curiosity and
surprise help animals adapt and survive by driving exploration of their envi-
ronments, humans leverage these same emotions to fuel intellectual and cre-
ative pursuits. By examining the evolutionary and cognitive aspects of episte-
mic emotions, this study reveals a continuum of knowledge-seeking behaviors
that bridges instinctual survival mechanisms in animals and the abstract,
often transcendent, intellectual endeavors of humans.

The significance of this topic lies in its ability to bridge disciplines such as
cognitive science, evolutionary biology, and philosophy. Understanding how
epistemic emotions function offers insights into the mechanisms that drive
exploration, creativity, and innovation. It illuminates the evolutionary roots
of human intellectual pursuits while showcasing the unique ways humans
harness these emotions to create art, philosophy, and science (Ivcevic & Hoff-
mann, 2024). This exploration also highlights the role of epistemic emotions
in advancing human culture and intellectual progress, revealing what makes
human creativity uniquely complex and transformative. The broader implica-
tions of this investigation extend into multiple fields, including artificial intel-
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ligence (A1), education, and creativity studies. By unpacking the mechanisms
through which epistemic emotions drive exploration and innovation, this
research informs the development of learning environments that inspire curi-
osity and foster creative problem-solving (Muis et al., 2018). It also under-
scores the potential of AT systems to emulate exploratory behavior, enabling
them to act as tools for amplifying human creativity. Finally, this study
emphasizes the potentially transformative role of epistemic emotions in
human well-being. By driving moments of transcendence and connection,
these emotions foster a profound sense of purpose and satisfaction that
enhances personal growth and collective progress (Fredrickson, 2004).

1 Defining Epistemic Emotions and Their Role in Knowledge
Exploration

Epistemic emotions can be defined as affective mental states that are inher-
ently tied to our cognitive processes, especially those involving knowledge
acquisition, problem-solving, and exploration. Unlike other emotional experi-
ences, epistemic emotions are directly related to one’s own mental states,
thoughts, and perceptions, influencing how we interpret, evaluate, and assim-
ilate information (de Sousa, 2009). These emotions arise from an evaluation
focused on the alignment or discrepancy between new information and exist-
ing beliefs or knowledge. For instance, they emerge when there is cognitive
dissonance caused by unexpected information that challenges prior knowl-
edge or assumptions. This cognitive inconsistency can interrupt ongoing men-
tal processes and redirect attention to address the inconsistency, facilitating
learning and adaptation (Muis et al., 2018; Vogl et al., 2019).

In the class of epistemic emotions, we can distinguish surprise, curiosity,
interest, uncertainty (Carruthers, 2017; Scarantino & de Sousa, 2018), confu-
sion, wonder (Nerantzaki & Efklides, 2019), a sense of correctness, appreciation
(An, 2022), and even hope or fear when they contribute to evaluative attitudes
(Kozak, 2018). Some authors, in their studies on epistemic emotions, also iden-
tify epistemic feelings, including the feeling of knowing, feeling of doubt, feel-
ing of certainty, feeling of familiarity, feeling of forgetting (de Sousa, 2009;
Arango-Murioz & Michaelian, 2014), and the tip of the tongue feeling (Meylan,
2014). Each of these emotions serves distinct functions that enhance cognitive
performance: they drive exploration, promote critical evaluation of new evi-
dence, and influence how individuals acquire and adjust their beliefs. More-
over, these emotions play a significant role in conceptual changes and the
development of strategies that enhance cognitive efficiency (Vogl et al., 2020).
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The role of epistemic emotions goes beyond merely reacting to informa-
tion. They serve as essential heuristic tools, are capable of optimizing deci-
sion-making processes by balancing the speed and accuracy of cognitive
tasks, while also reducing the cost of information processing. This function is
particularly relevant for learning and adapting to new environments,
highlighting their survival value (Vogl et al., 2020). Moreover, epistemic emo-
tions can be classified by their specificity to cognitive experiences. Unlike
general moods or character traits, epistemic emotions have both an inten-
tional component, being directed towards a specific object or event, and an
evaluative component, wherein they assess the appropriateness or correct-
ness of a cognitive response. For example, curiosity is an emotion that not
only drives an individual towards acquiring new information but also signals
the presence of an unexplored gap in knowledge that needs to be addressed
(Scarantino & de Sousa, 2018).

Psychological (Muis et al.,, 2015; Muis et al., 2018; Rosman & Mayer, 2018;
Nerantzaki & Efklides, 2019;) and philosophical (de Sousa, 2009; Morton, 2010;
Kozak, 2018) literature on epistemic emotions typically restricts the discussion
to the human species, assuming that these highly refined emotions are pre-
dominantly found in humans and play a significant role in the accurate assim-
ilation of beliefs that may later serve specific purposes (Morton, 2010). How-
ever, cross-species emotion research in the field of epistemic emotions
explore emotions like surprise (Courville et al., 2006; Barto et al., 2013), curios-
ity (Pisula, 2009; Byrne, 2013), and uncertainty (Smith & Washburn, 2005;
Smith et al., 2010; Le Pelley, 2012; Beran et al., 2016) in animals, which can be
challenging to capture using purely descriptive methods (de Waal, 2o11).

2 Epistemic Emotions Across Species

Experimental studies on epistemic emotions (Muis et al., 2015; Muis et al,,
2018; Nerantzaki & Efklides, 2019; Rosman & Mayer, 2018; Vogl et al., 2019;
2020) lack a cross-species comparative perspective. Contemporary research-
ers exploring the occurrence and nature of animal emotions increasingly high-
light the importance of considering how emotional states influence day-to-
day decision-making in relation to needs, intentions, and desires, noting that
these states are intricately interwoven with emotions and play a crucial role in
organizing behavior. Research on non-human animal emotions is far from
new (Bekoff, 2007; Watanabe & Kuczaj, 2013 ; de Waal, 2017, 2019). However,
these studies typically lack a comprehensive analysis of epistemic emotions as
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a distinct category, focusing primarily on general behavioral and neurological
indicators of emotion.

At first glance, this focus may seem unproblematic, given that the category
of epistemic emotions is typically defined in ways that seem exclusive to
humans. Research in primatology and cognitive ethology suggest that episte-
mic emotions are not exclusive to humans. Scientistsin these fields, examining
the behaviors of other species, frequently report animal behaviors that suggest
a wide range of emotions, including some that are typically classified as epi-
stemic emotions, even though animal behavior researchers do not explicitly
use this terminology. Studies indicate that non-human animals may experi-
ence epistemic emotions like curiosity, surprise, and uncertainty, which sup-
port their ability to navigate and adapt to their environments. This suggests
that epistemic emotions are not exclusively human and may not require com-
plex language or advanced metacognition, but rather serve fundamental
adaptive functions in animals’ exploration and learning. The presence of
these emotions in different animals challenges traditional views and supports
an evolutionary continuity of epistemic emotions, showing that they play a
crucial role in cognitive processes across species (Dutkowska, 2023).

Non-human animals also exhibit behaviors driven by curiosity and surprise,
which are essential for their survival and adaptation. Primates, birds, and
other intelligent species often engage in exploratory behaviors that indicate
a desire to understand their environment, suggesting the presence of rudi-
mentary epistemic emotions. Bermidez (2003) describes these forms of
exploration as protothoughts: basic cognitive processes that enable non-
linguistic creatures to interact effectively with novel stimuli and solve prob-
lems without the use of language. From an evolutionary perspective, episte-
mic emotions have adaptive value as they help organisms to deal with the
unknown. Curiosity and surprise encourage exploration, leading to a better
understanding of the environment and enabling individuals to make informed
decisions. In animals, curiosity-driven behaviors, such as the exploration of
new objects or unfamiliar areas, are crucial for acquiring the knowledge
needed to survive and thrive in dynamic environments. For example, the sur-
prise experienced by a primate when encountering an unfamiliar food source
may lead to further exploration and learning about its properties — whether it
is safe, nutritious, or useful in other ways (Dutkowska, 2019). These epistemic
behaviors demonstrate what researchers might argue are evolutionary roots of
knowledge-seeking activities, providing insight into the continuity between
non-human animal cognition and human intellectual pursuits.
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Animal creativity can be defined as the capacity for novel and adaptive
behavior that emerges in response to environmental challenges. This creativ-
ity, often observed in the context of play, is more than mere survival adaptation;
itreflects an animal’s potential for cognitive and behavioral flexibility. Through
various types of play — such as object manipulation, social play, and locomotor
activities — animals engage in exploratory behaviors that encourage the devel-
opment of innovative solutions to new situations. Creative behavior, observed
across a range of species, serves as an adaptive mechanism, allowing animals to
explore and exploit new resources, improve problem-solving, and enhance sur-
vival odds. Creativity in animals is often linked to behavioral plasticity and a
willingness to engage with novel stimuli, which may lead to innovations like
tool use, social learning, or unique foraging methods. For example, primates
exhibit creative problem-solving through tool use and food processing techni-
ques, while birds may engage in complex song learning and innovative feeding
behaviors. These actions are driven by intrinsic motivations, such as curiosity
or neophilia (attraction to new stimuli), and social contexts that encourage the
spread of learned behaviors within a group. Such creative capabilities illustrate
the evolutionary benefits of cognitive flexibility, where creativity in animals
functions as a “behavioral mutation” that allows individual and species-level
adaptation to changing environments (Kaufman & Kaufman, 2015).

In animals, epistemic emotions like curiosity, surprise, and uncertainty play
a critical role in fostering creativity, especially through behaviors associated
with play and exploration. These emotions drive animals to engage with
novel or unfamiliar stimuli, motivating them to explore their environment in
ways that may lead to innovative solutions or adaptive behaviors. Curiosity, for
instance, prompts animals to investigate new objects or scenarios, laying the
groundwork for creative problem-solving by broadening their experience and
enhancing their adaptability to new challenges. Surprise, often resulting from
unexpected outcomes, encourages animals to re-evaluate their approaches
and learn from novel interactions, which can foster flexibility in behavior.
Uncertainty, similarly, pushes animals to continue exploring until they achieve
a satisfactory understanding or solution, a process that reinforces persistence
and resilience. In essence, epistemic emotions fuel an ongoing engagement
with the environment that supports the development of creative behaviors
and traits essential for survival. This interaction between emotional and cogni-
tive responses allows animals to approach problem-solving dynamically,
adjusting strategies based on new insights gained through these exploratory
actions.
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3 Epistemic Emotions in Human Creativity and Innovation

Human creativity involves generating new and useful ideas, products, or pro-
cesses that are valued within a social or cultural context. This capacity extends
beyond mere novelty, requiring that the creative output is both original and
appropriate to its domain of application. Creativity is seen not only as an
individual cognitive process but also as deeply rooted in collaborative and
organizational structures. Sawyer and Henriksen (2024) believe it is embed-
ded within sociocultural systems where new ideas emerge through complex
social interactions, exchanges, and incremental improvements on previous
knowledge. According to them, innovation involves the effective implementa-
tion or commercialization of creative ideas within an organizational context.
While creativity centers on generating novel ideas, innovation emphasizes
transforming these ideas into practical applications and embedding them
within existing systems and markets. Together, creativity and innovation
drive progress by continuously evolving and building upon a foundation of
shared knowledge and collaborative effort, allowing for the cumulative
advancement of society’s cultural, scientific, and technological achievements.

Ivcevic and Hoffmann (2017) explore the intricate interplay between emo-
tions and creativity, emphasizing how both temporary emotional states and
stable personality traits shape creative processes. For instance, positive emo-
tions often lead to broader thinking and greater openness, enabling creators to
explore diverse ideas. On the other hand, negative emotions can foster persis-
tence and attention, a critical factor in overcoming challenging tasks.
Research highlights that while positive affect enhances flexibility and the gen-
eration of original ideas, transitioning from a negative to a positive mood can
significantly amplify creative output. Additionally, they emphasize the impor-
tance of emotion regulation in navigating emotions that arise during the crea-
tive process, such as frustration from creative blocks or the excitement
sparked by the development of new ideas. Effective emotion regulation, like
reframing frustration as a motivational tool, supports sustained engagement
with creative tasks. For example, individuals who can shift from a negative to a
positive mood while working tend to report higher creativity in their output.
This aligns with findings that the process of “affective shift” is often more
beneficial than the presence of a single positive or negative mood alone. Fur-
thermore, the concept of “emotional creativity”, or the ability to experience
and combine emotions in unique ways, significantly enhances creative
expression, especially in artistic domains. Emotionally creative individuals
may, for instance, integrate complex emotions like joy and sadness in artwork,
creating more profound and evocative pieces that resonate with audiences.
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Understanding and leveraging these nuanced relationships between emo-
tions, traits, and emotion regulation abilities can provide insights into opti-
mizing creativity across different fields.

Human creativity stands out as uniquely complex due to its interplay
between cognitive flexibility, emotional depth, and cultural influence.
Human creativity is characterized not only by the ability to produce novel
and useful ideas but also by a social and collaborative context that fosters
innovation. Unlike animal creativity, which primarily serves immediate sur-
vival needs, human creativity often transcends practical purposes, engaging
with abstract concepts and aiming for cultural, scientific, or artistic break-
throughs. This is partly driven by epistemic emotions — such as curiosity, sur-
prise, and wonder — which propel humans to question the unknown and
explore abstract domains (Sawyer & Henriksen, 2024). Furthermore, the emo-
tional dimension of human creativity is particularly profound. Emotions like
curiosity and uncertainty are not merely reactions but essential motivators for
exploratory behavior and problem-solving. Human creativity is also bolstered
by advanced emotional regulation abilities, which enable individuals to sus-
tain motivation and resilience in the face of creative challenges. These capaci-
ties allow for complex, intentional engagement with ideas and concepts, often
guided by personal and societal values. These elements — cognitive, emo-
tional, and social — contribute to a uniquely human creative process that inte-
grates both individual expression and collective knowledge, leading to
achievements that shape cultural and intellectual landscapes (Ivcevic & Hoff-
mann, 2017).

Awe holds a particularly significant role in human creativity and innova-
tion. Often described as a complex emotional response to vast or profound
stimuli, awe arises when individuals encounter something that challenges
their understanding or evokes a sense of grandeur and interconnectedness
(Keltner & Haidt, 2003). This emotion is deeply tied to the creative process
because it opens individuals to new perspectives and motivates them to
explore abstract and existential dimensions of their experiences. Awe can cat-
alyze shifts in thinking, encouraging creators to break free from conventional
frameworks and seek inspiration from the sublime. The unique cognitive and
emotional impact of awe has been highlighted in studies emphasizing its abil-
ity to expand one’s mental models and foster integrative thinking. Shiota,
Keltner, and Mossman (2007) found that experiences of awe often lead to
greater cognitive openness and curiosity, enabling individuals to assimilate
diverse ideas and develop innovative solutions. This connection between
awe and cognitive flexibility underscores its importance in artistic, scientific,
and philosophical pursuits. For example, many groundbreaking discoveries in
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science — such as Darwin’s theory of evolution — have been inspired by awe-
inspiring encounters with nature’s complexity and diversity.

Moreover, awe facilitates creativity by fostering a sense of humility and
interconnectedness, which shifts the focus away from the self and towards
broader, universal concerns. This emotional shift can inspire individuals to
engage in collaborative and altruistic creative efforts, as awe reduces egocen-
tric bias and promotes a sense of collective purpose (Piff et al., 2015). In artistic
contexts, this might manifest as the creation of works that resonate deeply
with shared human experiences, evoking a sense of connection and meaning.
For instance, awe-inspiring landscapes often serve as muses for visual artists,
leading to works that transcend mere representation and evoke profound
emotional responses in audiences. The relationship between awe and innova-
tion extends beyond individual creativity to organizational and societal con-
texts. Awe can inspire teams and organizations to think beyond immediate
goals and adopt visionary approaches. Researchers have suggested that this
emotion can act as a catalyst for transformative innovation, as it encourages
individuals and groups to tackle ambitious, paradigm-shifting challenges
(Chirico & Yaden, 2018). This potential makes awe a valuable tool in fostering
environments where creativity and collaboration thrive, particularly in inter-
disciplinary or cutting-edge fields. Finally, the role of awe in enhancing well-
being further strengthens its connection to creativity. Fredrickson’s (2001)
broaden-and-build theory of positive emotions posits that awe, like other pos-
itive emotions, can build enduring psychological resources by fostering resil-
ience, inspiration, and a sense of purpose. These benefits enhance individuals’
capacity to engage with complex problems and maintain motivation in the
face of creative challenges. Thus, awe not only enriches the creative process
but also sustains the emotional and cognitive resources necessary for long-
term innovation and growth.

4 Stimulating Curiosity through Digital Technologies

Epistemic emotions, particularly curiosity, play a crucial role in driving
human cognition and creativity. These emotions motivate individuals to
explore, question, and learn, making them essential for intellectual growth.
The digital age has brought unprecedented opportunities to harness and stim-
ulate these emotions through advanced technologies, such as A1 and vr.
While these tools cannot replicate the subjective depth of human epistemic
emotions, they can foster environments that encourage exploration and dis-
covery.



A JOURNEY THROUGH WONDER 87

Al-driven systems have been developed to emulate certain aspects of
curiosity to improve learning and problem-solving processes. For example,
curiosity-driven algorithms in reinforcement learning prioritize exploration
by assigning higher weights to less predictable or unvisited states within a
dataset. This approach enables A1 to uncover novel solutions and optimize
performance (Tinio, 2013; Chirico et al., 2016). Such systems mimic the out-
ward behaviors of curiosity, guiding users toward knowledge gaps and encour-
aging deeper engagement with complex problems. In educational contexts,
adaptive learning platforms powered by A1 use algorithms to identify
moments of confusion or uncertainty in students. By tailoring feedback and
offering customized guidance, these systems create conditions that spark curi-
osity and facilitate learning. Despite their effectiveness, these tools lack phe-
nomenal consciousness — the subjective experience that underpins genuine
curiosity (Nagel, 1974). As a result, they act as facilitators rather than intrinsic
sources of epistemic emotions.

Virtual reality has emerged as one of the most powerful tools for stimulat-
ing curiosity and wonder. By immersing users in dynamic and interactive sim-
ulations, VR creates unique opportunities for individuals to explore novel,
vast, or complex environments. For instance, VR applications that simulate
cosmic phenomena or archaeological discoveries enable users to experience
awe and curiosity by engaging directly with representations of otherwise inac-
cessible realms (Chirico et al,, 2016; Liu et al., 2021). Interactive educational
tools in VR further enhance curiosity by allowing users to manipulate virtual
objects, solve puzzles, or uncover hidden information. For example, virtual
“dig sites” in archaeology-based games let users discover artifacts and experi-
entially learn about ancient civilizations. These applications challenge cogni-
tive boundaries and evoke intellectual engagement, making them valuable
tools for fostering creativity and learning.

Despite their promise, digital technologies face inherent limitations in rep-
licating the full depth of epistemic emotions. The lack of phenomenal con-
sciousness in AI systems means their contribution to curiosity is indirect, rely-
ing on human perception and interpretation of their outputs (Searle, 1980;
Boden & Dartnall, 1994). Similarly, the effectiveness of VR experiences hinges
on users’ active engagement and willingness to immerse themselves in the
simulated environment. While A1 systems have been developed to detect
and respond to emotional cues in human interactions, such as recognizing
confusion or curiosity through facial expressions and vocal tones, these sys-
tems operate on pattern recognition rather than true emotional understand-
ing (Dalziel, Schaffer, & Martin, 2024). For example, adaptive learning plat-
forms use algorithms to identify when students are uncertain or struggling
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with a concept. By analyzing response times, errors, and engagement levels,
these systems provide tailored interventions, such as hints or alternative
explanations, that mimic the supportive role of a human teacher. While effec-
tive in enhancing learning outcomes, these interactions represent pro-
grammed responses rather than genuine emotional insight (Pelanek, 2024).

Some researchers propose that A1 might eventually approximate cognitive
states through advanced affective computing models. These systems would
rely on deep neural networks to simulate emotional states based on context
and feedback, creating the illusion of curiosity or doubt. However, even in
these advanced scenarios, Al lacks the self-awareness and intentionality that
characterize true epistemic emotions. For instance, an AI system may “act
curious” by prioritizing the exploration of new data points, but it does so with-
out the intrinsic drive or existential motivations that fuel human curiosity
(Younis, Mohsen, Houssein, & Ibrahim). Moreover, the capacity for epistemic
emotions in humans is deeply tied to their subjective experience and higher-
order cognition. Emotions like wonder or intellectual awe often emerge from a
sense of connectedness to broader existential or philosophical questions —
dimensions that A1, as a purely computational entity, cannot access. While
AI may facilitate the exploration of epistemic emotions in humans, such as
by generating awe-inspiring art or ideas, its role remains that of a tool rather
than an agent capable of independent emotional experience.

Digital technologies, particularly A1 and VR, have shown immense potential
in stimulating curiosity and fostering learning. While these systems cannot
replicate the subjective depth of human epistemic emotions, they can create
environments that inspire exploration and intellectual engagement. By
leveraging these tools responsibly, we can expand the horizons of human cre-
ativity, making curiosity a driving force in both individual growth and collec-
tive innovation. This synergy between technology and human curiosity high-
lights the transformative possibilities of the digital age.

5 Conclusions

The exploration of epistemic emotions reveals their profound role in shaping
human creativity, knowledge acquisition, and cultural innovation. These emo-
tions are not merely reactive states but essential drivers of exploration and
problem-solving. They bridge the gap between instinctual survival mecha-
nisms observed in animals and the transcendent intellectual pursuits unique
to humans. Epistemic emotions serve as a vital link between cognition
and emotion, enabling humans to transcend immediate practical concerns



A JOURNEY THROUGH WONDER 89

and engage with abstract, existential, and philosophical ideas. Their influence
extends across diverse domains, fueling not only artistic and scientific
achievements but also broader societal advancements. The nuanced interplay
between these emotions and creativity illustrates how they inspire not only
individual growth but also collective progress. This understanding is critical
for designing educational environments and A1 systems that harness the
potential of epistemic emotions to foster innovation and discovery.

While A1 and VR platforms can emulate some functional aspects of episte-
mic emotions, they lack the phenomenal consciousness and intrinsic inten-
tionality that characterize true emotional experiences. As a result, Al systems
remain tools rather than agents capable of independently driving exploration
or innovation. Nevertheless, these technologies can play a supportive role,
amplifying human creativity and intellectual curiosity. Epistemic emotions
are central to the human experience, driving our quest for knowledge and
inspiring creativity that reshapes our understanding of the world. Their
study not only enhances theoretical perspectives across disciplines but also
holds practical implications for fostering environments that maximize human
potential. By continuing to investigate the complexities of these emotions, we
can deepen our appreciation of what makes human creativity and intellectual
achievements uniquely extraordinary.
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CHAPTER 5

Imagination-Oriented Design: Why and How to
Create Objects and Environments with
Imaginative Affordances?

Monika Dunin-Kozickal

Abstract

Although typically the design of objects and environments is focused on the bodily
actions that may be afforded, here I am considering the possibilities of developing a
design framework that is more aimed at affording imaginative actions to those who
come into contact with design, and that recognizes all their overt-physical and covert-
psychical possible reactions to the world. Particularly, within the Imagination-
Oriented Design (10D), we can aim at (1) objects that are, regardless of their material
properties, designed, i.e., devised, to afford the imagination, as well as (2) objects that
are specifically designed in terms of their material properties, i.e., created, so as to
afford imaginings to their perceivers. Regarding the latter, we may consider what
specific features of objects will make these objects readily imagine-x-able, and, tenta-
tively, I propose several types of such objects. Based on this, we-creators can design
whole environments (both real and virtual) that afford imagination, that is, those that
are either filled with imagine-x-able objects, or that are themselves imagine-x-able.
This is just the theoretical launch of the Imagination-Oriented Design, and many
possible refinements and extensions of the analysis presented here, as well as its

practical applications, are yet to come.
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Objects and environments are typically designed to afford specific bodily
actions to their users and explorers. Chairs are constructed for sitting, pencils
for writing and sketching, skateboards for riding on and easy carrying with.
Playgrounds are designed for playing, parks for walking and resting, shopping
malls for efficient movement and shopping. Things and places we perceive in
the world are there to enable certain physical actions to us.

As expressed by proponents of the enactive approach to cognition, percep-
tion is for action, or it is action-oriented (Varela et al., 1991). That is, perception
serves goals of bodily action and is shaped by it. This idea that I perceive things
in terms of what I can do with them — although it has only recently gained
popularity thanks to enactivists — goes back a long way to Husserl (1989), and
the notion that I experience the world in a prereflective action-guided way,
and not through reflective intellectual observation, was already expressed by
Merleau-Ponty (2012) in his Phenomenology of Perception. It was precisely
these ideas, originating from leading philosopher-phenomenologists, that
underlay the concept of affordances being widely applied in the field of design
today (Norman, 1990). Affordances are possibilities for bodily action — such as
pulling the door handle, grabbing the teapot — presented by one’s surround-
ings or by objects in one’s surroundings. Gibson (1979), who coined the term,
prominently noted that affordances are to be directly perceived in the world.
That is, we perceive things as actionable in an outright, prereflective manner.

Thus, the fact that objects and environments are designed by default to
afford certain bodily actions to their users and explorers does not come out
of nowhere. In light of the aforementioned theories, and in accordance with
how we typically relate to the world phenomenologically, we, the users, per-
ceive things as affording such actions to us.2 That the design of things and
places is bodily-action-centered because we are bodily-action-centered. Or
at least we supposedly are.

Still, to some people in some circumstances chairs may be affording imag-
ining that someone (like an old friend) is sitting on them, skateboards — imag-
ining being a winner in Street League Skateboarding, and parks — imagining
sitting and relaxing on a bench (when actually one is in a hurry to get to
somewhere else). That is, objects and environments may afford mental

2 The fact that our perception, or at least some selected perceptual systems, serve the purpose
of physical action has also been demonstrated in many empirical studies, (e.g., Aglioti et al.,
1995; Milner & Goodale, 2008).



IMAGINATION-ORIENTED DESIGN 97

actions, such as imaginings — not just bodily actions® — to those who encoun-
ter them. Assuming this is the case (and I will argue that it is), just as we design
objects and environments to afford bodily actions to their perceivers, we can
also design things and environments to afford imaginative actions to us. While
the former approach to design is dominant, the latter has not — to my knowl-
edge — yet been openly articulated.

Thus, in this chapter I will consider the possibilities of design that is primar-
ily mental-action-centered, or, precisely, to lay the foundations for the theory
and practice of the Imagination-Oriented Design (10D). Drawing on McClel-
land’s (2020) mental affordance hypothesis, as well as the concept of imagina-
tive affordances presented by McClelland and Dunin-Kozicka (2024), I would
like to point out that: (1) regardless of their specific physical parameters,
objects and environments can be designed, i.e., devised, to afford imagination;
(2) objects and environments can be designed, i.e., created, with respect to
their specific physical parameters so as to afford the imagination. As for the
first design, let’s call it designing-as-devising, I am drawing here on the obser-
vation that any object can theoretically afford any imagining. Our task as
designers would then be to deliberately point to some imaginative affordance
of a given thing (even a thing that has already been created so as to afford
certain bodily affordances) so that people who come across that thing can
perceive that imaginative affordance. For example, we can design, i.e., devise,
a specific bench in the park to afford imagining to passer-by that a famous
writer once sat on it. As for the second design, let’s call it designing-as-
creating, I am assuming that certain specific physical properties of objects
can contribute to the perception of their imaginative affordances (as is the
case with bodily affordances of objects). Our task as designers would then be
to create things with respect to their material properties so as to increase the
chances of perceiving their imaginative affordances. For example, we can
design, i.e., create, a new object with a sound coming out of it that resembles

3 Some might argue here that imaginative actions cannot be sharply separated from bodily
actions, because in the process of imagining a particular bodily action, certain motor pat-
terns are potentiated that would have been potentiated if the action were overt (Bruineberg
& van den Herik, 2021). Nevertheless, when we talk about affording imagining we do not
only talk about affording imagining a bodily action but also imagining any other thing (like
imagining an object). Still, some may argue that imaginative actions are bodily actions
because they engage neural structures (e.g., motor areas of the brain) that are, after all,
bodily or physical structures. However, while performing overt bodily actions we also
engage some neural structures, but these actions are still additionally expressed in some
overt form that is observable to others. In this article, therefore, I use our commonsense
distinction between bodily (physical) and mental (psychical) actions.
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the sound of an animal — so that we perceive the object and imagine a creature
that could make such a sound. Both design in the sense of devising and design
in the sense of creating will be described in detail below.

But why should we be concerned with Imagination-Oriented Design in the
first place? Apart from the fact that no one has done it explicitly so far, this
new approach to design recognizes us, experiencing things, not only as those
who act bodily, but also as those who act mentally, including imaginatively.
Perception is for action, and it s action oriented — but the actions we take are
not merely bodily. With the involvement of various things and environments,
we not only sit, skateboard, shop or walk in the park, but also imagine, remem-
ber, anticipate, reflect, etc. Why would not we then be more intentional about
designing things that would (also) afford the latter?

Below I will introduce the 10D in the following steps. First, in Section 1, I
will briefly describe the concept of imaginative affordances. Next, in Section 2,
I will present some guidelines for designing objects with imaginative affordan-
ces, considering designing-as-devising and designing-as-creating successively.
In Section 3, I will mention the possibilities of creating environments that
afford imagination to those who explore them. In doing all this, I will also
consider the prospects for further development of the 10D, which I believe
will benefit both those of us who want to design for all human potential and
those of us who want to experience the world more fully.

1 What Are Imaginative Affordances?

Just as bodily affordances — as affordances are classically understood — are
opportunities for bodily actions perceived in one’s environment or objects in
one’s environment, mental affordances would be opportunities for mental
actions that environments and objects (but also certain situations) present
to us. According to McClelland’s (2020) “mental affordance hypothesis”, the
latter holds true on the same terms as the former. Since we can assign the
status of mental actions to some of our mental events such as attending or
counting (e.g., on the basis of their being controllable), and since affordances
are, in general, environmental opportunities for actions, there should also be
opportunities for mental actions that we perceive in the environment. A clo-
ver plant affords not only picking it but also counting its leaves; a smartphone
affords not only scrolling it but also paying attention to it when a notification
pops up; a playground affords not only playing and exploring but also pretend-
ing to be explorers of a new planet.
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In reference to the above, imaginative affordances are possibilities for acts
of imagination that certain environments, situations, or objects present to us.
As McClelland and Dunin-Kozicka (2024) put it: “An object or situation x
affords imagining for a subject S iff x makes it possible for S to perform a
specific imaginative action ¢” (p. 5). For example, a gift box may afford visual-
izing what is inside to its recipient; a calendar may afford imagining what
might happen in the future to someone; a green block can afford pretending
it is a frog to children while playing. As can be seen, various kinds of imagina-
tive actions (i.e., generating a sensory image; supposing or mentally time trav-
eling; pretending, as well as others) can be afforded — the concept of imagina-
tion is broad and encompasses all of these activities, and even more. In their
entry in the Stanford Encyclopedia of Philosophy, Liao and Gendler (2020)
describe this concept as follows:

To imagine is to represent without aiming at things as they actually,
presently, and subjectively are. One can use imagination to represent
possibilities other than the actual, to represent times other than the
present, and to represent perspectives other than one’s own.*

LIAO & GENDLER, 2020

From this definition it follows that imagination, in the most general sense, is
about engaging with what is non-actual (with things that are not actually here
or now, or that are not related to me in a way). In this Imagination-Oriented
Design proposal, it is this most general sense of imagination that is at issue.
Phenomenologically speaking, many of our everyday experiences lead us to
claim that perception is not only for bodily action, but also for mental action,
including imaginative one. That is, one can speak of a specific phenomenology
of imaginative affordances. As McClelland and Dunin-Kozicka (2024) pro-
pose, imaginative affordances are to be likely experienced when: (1) S mentally
rehearses or visualizes their bodily action with an object and/or in the envi-
ronment before actually performing that action (just as it happens in chess,
when a specific arrangement of pieces on the chessboard affords simulating to
the player which piece to move next and how, and does not necessarily afford
grabbing the piece in the first place); (2) S cannot perform the desired bodily
action with the object so the object affords imaginatively performing it, as
when one cannot eat a certain food or is addicted to a substance but cannot

4 Liao and Gendler use the notion of representation in their definition, but in this chapter
I will stay neutral on the question of whether imagination should be defined in representa-
tional terms.
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use it (chocolate may afford imagining eating it to a person who is on a diet);
(3) S has arich history of interactions with a given type of object, environment
or situation, and therefore when they perceive it they imagine entering into
these interactions (e.g., a pianist seeing a piano imagines playing her favorite
composition on it; a coffee lover seeing a coffee shop imagines drinking
espresso); (4) S perceives certain incomplete objects or situations, such as
Gestalt unfinished figures, and so these objects afford actions of “imaginative
closure” to S; and, lastly, (5) S is mind-wandering, and thus their mind is
guided by any random affordances for mental action S perceives in their envi-
ronment (e.g., while mind-wandering S smells flowers and then imagines
being in their garden as a part of their mind-wandering). Most likely, each of
us has had experiences similar to these or some of these. Such experiences
could form our evidence that perception is not only bodily-action-oriented;
it may be imagination-oriented (or other-mental-action-oriented) as well.

As with bodily affordances, imaginative affordances may also be described
as relations between the properties of the environment or object and the abil-
ities (or dispositions, or effectivities) of those who come into contact with
those objects and environments (Chemero, 2003, 2009).5 Thus, if we actually
perceive an affordance depends not only on certain features of the environ-
ment (e.g., a cup that is tall, allowing one to put tulips in it; a heavy box that is
closed, allowing one to imagine what is inside) but also on our actual disposi-
tions, such as our bodily and imaginative skills,® as well as our knowledge,
memories, intentions, desires emotions,” etc. As Clark (2016) put it, our per-
ception of the world is “constantly conditioned by our own ‘action reper-
toire’ ... in interaction with our needs, projects, and opportunities” (p. 180).
Whether I see the cup as graspable will depend both on its physical properties
and on my motor skills and my current needs (e.g., to drink tea); whether I see
the closed box as imagine-what-is-inside-able will depend both on its being
closed and on my actual interest, curiosity, as well as my imaginative skills and
propensities. Therefore, when designing things that will afford one’s imagina-
tion, we should take into account the contributions of both the perceiver and
the thing being perceived.

5 However, affordances can also be defined primarily as properties of objects (see, e.g., Tur-
vey, 1992).

6 The issue of specific imaginative skills and how to improve them (see Kind, 2020, 2022) —
which might lead to easier perception of imaginative affordances in the world — is worthy of
additional in-depth discussion, but will not concern me here.

7 See the Chapter 4 of this book written by Dutkowska and Michael on epistemic emotions.
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2 Designing Objects with Imaginative Affordances

In general, any object may afford imagination, and it may afford limitless
imaginative actions to us. All objects perceived by us can be imaginatively
altered by changing their size, shape, color, texture, location, etc., or they
can be modified in any other way through visualization. When I see this can-
dle burning in front of me, I can imagine it without a flame (so this candle
affords this imagining to me); I can also mentally enlarge the size of my coffee
mug so that when turned upside down it could serve me as a seat. What is
more, any object we perceive can afford imagining other objects, or imagining
various doings, backgrounds, events or situations. After all, I can imagine that
a fish (a coffeefish!) swims out of my cup of coffee, and hands appear above the
burning candle as someone wants to warm them. When analyzing this,
McClelland and Dunin-Kozicka (2024) notice that the very perceptibility of
properties of objects make them affording imagination to us; or, in other
words, anything that is perceivable is also imagine-able. In the same vein
they claim that

... physical objects are universally imagine-of-able (as they can be the
main objects for our imaginings), imagine-x-able (as they can lead to
imagine some other objects), as well as imagine-that-able or imagine-
what-if-able (as they can trigger imagining certain possible scenarios),
or even imagine-g-ing-able (as they can provoke imagining doing certain
things with them).

MCCLELLAND & DUNIN-KOZICKA, 2024, p. 8.

In a sense, then, we can say that there is an abundance of imaginative affor-
dances in objects and environments. Why should we specifically design things
affording our imagination when, wherever we look, everything can already
afford it?

Yet, although hypothetically any object can trigger our imagination in any
way, at any time and under any circumstances, practically this is not the case.
Why is this? Firstly, our actual imaginative and other dispositions may not
contribute to our perception of imaginative affordances. For example, our
imaginative skills may be weak, or our current needs may be different from
engaging in imaginative activities, or we may not be aware that some objects
have been designed to afford our imagination in a specific way. Secondly,
given objects or environments may be physically designed primarily to afford
bodily actions, or they may lack the physical properties that are conducive to
affording our imagination. For example, doors are designed primarily to be
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opened and closed — door designers typically do not consider what physical
properties doors might have that would afford the imagination of those who
interact with them.

In what follows I will show how, as designers, we can both influence (at
least to some extent) the dispositions of people coming into contact with
the objects we design, and shape these objects in terms of their material prop-
erties. Accordingly, I will demonstrate that (1) regardless of their physical
parameters, objects can be designed, i.e., devised, to afford imagination —
our task as designers would then be to purposefully point to some imaginative
affordance of a thing so that people who come across that thing are aware of
its imaginative affordance and can react to it more readily; (2) objects can be
designed, i.e., created, with respect to their specific physical parameters so as
to afford one’s imagination. Through following the 10D’s guidelines, we should
increase the likelihood of triggering the imagination of those who come into
contact with our designs.

2.1 Objects Devised to Afford Imagination

As noted at the very beginning, design is by default bodily-action-oriented.
Designers and craftsmen typically care about making their objects usable:
ensuring that the physical properties of objects contribute to their affording
exactly the action targeted during the design process. Noteworthily, in his
iconic The design of everyday things, Norman (1990) lists “Affordance” as one
of the important design principles. As per him, to afford means to give a clue —
that is, to be easily recognizable, already at the perceptual level, as an object
for this (and not other) particular use. Norman demonstrates this repeatedly
with well- and poorly-designed doors: a poorly-designed door is one that
affords pushing when it is meant to be pulled, and pulling when it is meant
to be pushed.

As can be inferred from the above, one essential element of object creation
is the creator’s intention or idea regarding the use of their object. Indeed, “to
design” is often understood as “to devise”, “to intend”, “to target” — so to devise
the object to be used in a certain way. Things are designed, that is, devised, to
cause specific behaviors. Taking this into account, Costall (1995) proposes to
speak of affordances as social in nature: people cause other people to use
objects in certain ways. First, these people are the designers themselves, who
assign specific functions to the objects they create — so even if we do not
immediately perceive the affordance of a product, we can read on its instruc-
tions that it is for this purpose and not another, and only then notice this
affordance. Second, these people are those whom we see actually using the
objects: through observation, we learn about the affordances of a given object
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(so, for example, children are unlikely to discover the targeted affordances of a
spoon on their own, but learn to use a spoon from their caregivers). In this
vein, Costall (2012) also proposes that some affordances are “canonical”’; that
is, they are “established, widely agreed use-meanings of things” (p. 92). Canon-
ically, a bench is to sit on, a glass is to drink from it, and a spoon is to eat liquid
food with it. In a sense, then, canonical affordances are those action possibili-
ties that we perceive in things by default, since those things are socially meant
to, or devised to, afford given actions. Talking in terms of our dispositions, we
are more aware of canonical affordances than of other object affordances.

From the above, we can now draw a beneficial conclusion towards Imagi-
nation-Oriented Design: things can be designed — that is, devised or targeted —
to afford imaginative actions to us. In other words, people can intentionally
make objects to afford imaginings to other people, or they can make others
aware of some imaginative affordances of objects by telling, teaching, and
encouraging them to perform certain imaginings with and over these objects.
Thus, although we observe the superiority of the bodily-action-centered
design, so that typically things are intentionally designed to afford physical
action to us, we can make a different, purposeful move to treat some things
as imagine-of-able, imagine-x-able, imagine-what-if-able, etc. This should not
be difficult, since, as I have earlier shown, objects can potentially afford us
countless imaginative actions: we can modify any objects in any way in our
imagination simply by virtue of their being perceptible to us. It follows that we
can actually devise objects to be imagination-affording without them having
any specific physical properties that would align with any specific imaginings.
Simply by (socially) targeting things to afford imagination — and making peo-
ple aware of this — can we bring about that they actually do.

To illustrate this, assume a case of, let’s call it, the School of Imagination (for
now just a thought experiment, but a fully feasible one!). Let us suppose that
somewhere there is the school where students are primarily taught to be good
imaginers. There are numerous objects scattered throughout the school, spe-
cific teaching aids, which are intended to serve the educational goals of the
school. Among these objects there are multi-colored buttons, the sight of
which should immediately engage the student in the imaginative activities
appropriately labeled for these objects. Students could be taught from an
early age in their education that seeing these buttons should trigger their
imagination in a certain way. Assume, then, that a yellow button is devised
to trigger imagining a chicken, a red button to imagine a poppy flower, a white
button to imagine a floating cloud, and so on and so forth. These are all simple
buttons, nothing fancy and nothing which — apart from their colors — has any
particular reference to chickens, clouds or poppy flowers. In other words, the
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physical properties of these buttons do not closely align with the imaginings
they are devised to afford. And yet, one of the students’ tasks is to imagine
some specific things in as much detail as possible whenever they see any of
these buttons in the School environment. Noticing a yellow button, they can,
for example, imagine a chicken head in the button, or a whole chicken stand-
ing on it, or a chicken jumping, dancing, or even rising into the air and flying
out of a nearby window while singing some Beatles song (it can be assumed
that older students will more likely engage in highly complex mental activities
than younger ones).

Now, considering such an imaginary scenario, we are inclined to think that
those students who are already familiar with the task and accustomed to per-
forming it regularly would perceive the imaginative affordances of the yellow
buttons in a similar automatic way as they would perceive the bodily affor-
dances of cups, spoons and chairs. Such yellow buttons would be imagine-
chicken-able to these students, just as cups are graspable and chairs are sit-
table to them. Highly advanced students of the School would likely feel a
strong urge to imagine a chicken whenever they came across yellow buttons,
and they might experience such imaginative urges whenever they saw (or
heard, or touched, or smelled) any other such intentionally designed educa-
tional props located throughout the school. In other words, their awareness of
the imaginative affordances of some objects would increase as a result of
learning and practice.

We can easily transfer the scenario from the imaginary School of Imagina-
tion to the real world — and not only in the sense that we could actually launch
such an educational facility. After all, we can deliberately assign various imag-
inative actions to any objects in our environment. Even in our closest sur-
roundings we can design, in the sense of devise, some things (e.g., a long-
forgotten figurine of the Eiffel Tower, a souvenir from a vacation) to prompt
imaginings to us (e.g., enlarging the Eiffel Tower in our imagination, imagina-
tively changing its color, visualizing a tiny self standing under the figurine,
etc.). This allows us to become more aware of certain imaginative affordances
of the things that are within our reach. Furthermore, in any open space we can
place objects with intended imaginative affordances, or assign such affordan-
ces to objects already existing in the space. For example, in a city park, a single
tree might be chosen to appeal to the imagination of passersby; in a play-
ground, a special object might be placed (it could be located high enough to
be out of reach) that would be meant to trigger imaginative actions of those
playing. We just need to take care to place and disseminate appropriate
instructions or guidelines about the imaginative affordances the object pos-
sesses (in the same way, for that matter, that we instruct people on how to
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physically use objects). As might be guessed, the possibilities for intentionally
devising objects to afford imaginings to those who come into contact with
them — thus making people (more) aware of these opportunities — are endless,
and the feasibility of such design is relatively easy. All we need is our intent to
do that.

2.2 Objects Created So as to Afford Imagination

Now, how to construct things in terms of their specific physical parameters
such that these parameters can increase the likelihood of those things afford-
ing our imagination? At first glance, the task of pointing out such properties in
things seems more tricky than pointing out properties in things that likely
afford specific bodily actions. If a cup has a working handle (large enough)
and is itself of the right size (not too big, not miniature), it is “graspable” to a
suitably disposed person. If a pedestrian path is even and not very bumpy;, it is
“walkable” to people, including those using wheelchairs. If we place a sheet of
metal at around arm height (rather than placing a doorknob) on the side of the
door that has to be pushed, we will increase the likelihood of one’s perception
of the doors’ “pushability”. But how to construct doors that would likely be
“imagine-x-able” to us (or at least some of us)?

Recalling the definition of imagination (see Section 1) to imagine, generally,
is to mentally engage with what is non-actual. In all its possible manifesta-
tions — i.e, in the generation of sensory imagery, in supposition and counter-
factual (what-if) imagination, in pretense, and in others — imagination some-
how concerns itself with the realm of the non-actual. Therefore, in order to
design objects that afford imagination, we may physically construct objects
that have some parameters of “non-actuality” in them, that is, objects that
are not (yet) known or defined, not (yet) acted upon, not (yet) connected,
not (yet) transferred or rotated, not (yet) completed, or not perceptually
unambiguous and thus not (yet) seen in all their possible manifestations. In
a way, then, objects affording imagination would be non-actual themselves in
some respects, so that they may enable certain things yet to be and/or happen.
But in addition, we may construct objects that in some ways enable supposing,
that is, thinking about possibilities, or “what-if” imagining (without necessar-
ily generating any sensory imagery) — these objects themselves need not to be
non-actual in the above sense, but they can lead to imagining, that is suppos-
ing, that certain non-actual scenarios or things are the case. Below, I will
describe in more detail several types of objects that can be designed so as to
afford various imaginings to us. I will also try to provide some inspiration for
what such objects (or projects related to them) could look like in practice.



106 DUNIN-KOZICKA

2.2.1 Bizarre Objects

What comes to mind first are objects that are completely new, unexpected,
unknown, unnamed and undefined — undefined not only in terms of what
they are, but also in terms of what can be done with them. Assuming that
our perception is primarily for bodily action (as Gibson, 1979, Varela et al.,
1991, and many others assume), if the object is so unusual, unfamiliar, or expe-
rienced so strange that it does not afford any bodily actions to us, the likeli-
hood of its affording mental actions to us should increase. After all, it can
trigger us both to wonder what it actually is as well as imagine what we
could actually do with it. If you have ever encountered such a bizarre thing
in your environment, you are probably familiar with this experience.

Earlier I asked what physical features of doors might contribute to their
imaginative affordances. Certainly, typical doors do not belong to the class of
curious objects — we see doors and know what they are and what to do with
them (although sometimes, because of their poor bodily affordances, we pull
on them when they need to be pushed). And yet, we can imagine something
like odd doors — ones we haven’t seen before. These might be tiny doors (like
those in Alice in Wonderland) or gigantic doors (giving entrance to a place we
have never visited). An unusually sized door could not afford us the bodily
action of opening it. It is, however, quite possible that it would afford us imag-
ining how to open it (e.g., by placing a ladder under the handle of a gigantic
door) and to imagine what might be behind it (something tiny or enormous).

One might say that contemporary art galleries are places full of strange,
uncanny objects. This may actually be one of the reasons why it is commonly
believed that art stimulates our imagination. In fact, in our own research
(Dunin-Kozicka et al., 2025) we have shown that those immersed in the exhi-
bitions of the contemporary virtual art gallery (i.e., the Museum of Other Real-
ities; https://www.museumor.com/) — which were filled with peculiar
objects — are more creative or imaginative, perceiving more novel affordances
in real-world objects than people who were not immersed or who had no
contact with such a gallery at all. Others have also theoretically considered
how exposure to art involves imagination to a greater extent than exposure
to ordinary objects (Essom-Stenz & Roald, 2023). Having extraordinary per-
ceptual experiences, as happens when dealing with art, spurs our imagination.

And yet, within the 10D, we can create a variety of new, bizarre objects and
place them in different places not necessarily related to art: in parks, universi-
ties, playgrounds, and even shopping malls. And once these objects become
familiar to those who see them regularly (which is inevitable), they can be
exchanged for other new objects. There could even be an infrastructure cre-
ated across cities or countries to exchange bizarre objects (if generating them
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were more problematic than relocating them). All I want to say is that contact
with unknown, bizzare objects® is possible anywhere and for anyone. Imagi-
nation-Oriented Design could take this into account.

2.2.2 Mutable Objects

Another category of objects would be those that may be physically altered in
many ways — that is re-shaped, re-combined or combined with other objects,
rotated, transferred to other places, etc. — and therefore those that can still be
“actualized” in some of their many potential forms. In this sense, they are not
yet actualized, but they can never be finally actualized, because there is no
single form (or target form) that we can stop at. Their nature is constant
change, constant possibility of actualization. Someone who perceives such
objects can imagine their as yet unfulfilled forms, and later possibly manipu-
late the objects so that they take on previously imagined forms. Thus, mutable
objects afford the imagination (most often it will be specialized mental imag-
ery, such as mental rotation) of those who perceive them.

The paradigmatic case of such objects would be any block-type objects.
Indeed, we can say that even the simplest wooden children’s blocks have
both bodily affordances, that is, their stackability, composability and handle-
ability, but they also have imaginative affordances, that is, their imagine-x-
ability — x being anything that can be composed with them (for example, a
castle, a vehicle, a figure). Exposed to them, a potential creator may imagine
x just before starting the construction process, but may also imagine some
elements of x during the process itself, when the perception of structures cre-
ated so far directs the imagination in new possible directions. Thus, just as
perception of bodily affordances is dynamic — changing with the ongoing
action — perception of imaginative affordances is dynamic too, constantly
guided by our current percepts.

We can of course think of many other types of mutable objects. These could
be objects made of various modeling substances, such as dough, modeling
clay, rubber, aluminum, and many others. Indeed, the range of changeable
substances is constantly expanding as innovations in materials engineering
continue to emerge. Some of these substances can be mutable using only

8 Itis worth noting that some unfamiliar objects may not be experienced as bizarre objects by
us. For example, if we discover a new species of butterfly, we will not experience it as
strange because we already classify it as a butterfly — something we are already somewhat
familiar with. Therefore, I am talking here mainly about objects that are experienced as
bizarre by us. Many unfamiliar objects will be experienced in this way, but some will not. (I
thank Pawel Fortuna for formulating this problem and providing the example.)
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our hands, but there are also those that will be mutable if we approach them
with the right tools. In this sense, any piece of wood or stone is mutable — all
that is needed is a perceiver with the right skills (e.g., sculpting with given
tools) who can notice the imaginative affordances in such objects. There is
an anecdote about Michelangelo who, before he began the act of carving,
would already see a specific figure in a piece of material. In other words, the
perceived piece already afforded his imagination.

How do we apply this “mutability” principle of object design to our door
case? We can imagine, for example, doors made of transformable materials,
such as play dough, that can be continually reshaped by those exposed to
them. Or they could be doors to which blocks (e.g., Lego blocks) can be con-
tinually added or removed, thus changing their shape and color in a constant
mode. Such doors would have for us not only the affordance of pushing or
pulling them (and also of re-arranging them!), but also the affordance of imag-
ining how they might appear differently to us. This is just some inspiration,
but as can be guessed, the possibilities for designing different mutable objects
with imaginative affordances are endless.

2.2.3 Fillable Objects

This category of objects should fully be called “imaginatively fillable objects”,
because these will be things that experientially present themselves to us in
some incomplete form, thus forcing us to complete them imaginatively. A
simple example would be a fragment of a figure (in a 3D perspective) or a
fragment of an image of a figure (2D), which we perceptually experience as
missing and which we may want to complete in our imagination. Using the
example of a door, we could think of perceiving the door handle itself as if
hanging in the air in the place where the door could be — imaginatively we
might want to fill the empty space with the door (or we could imaginatively
suppose that there could/should be a door here).

Our disposition to imaginatively, in the sense of visualization, complete
unfinished objects was used in designing the Test of Creative Imagery Abilities
(Jankowska & Karwowski, 2020), where each task involves presenting partic-
ipants with a simple graphic sign, called the initial figure, and then asking
them, among others, to imagine what it could be and to provide the most
interesting image in the form of a drawing by filling in the figure. Another
popular creativity test — the Test for Creative Thinking, bP — developed by
Urban and Jellen (1996), exposes participants to a picture containing simple
geometric shapes, and instructions mentioning “an artist who had to leave her
work unfinished” and asking them to “complete the drawing”. Thus, in diag-
nostic practice, specific methods are designed based on affording the imagi-
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nation through incomplete figures. We can of course transfer similar practices
to a much broader context of object design.

Fillable objects would also include those whose experience is incomplete
due to the fact that we currently perceive them with some, but not all, senses.
For example, these could be rattles of sorts, which are filled with things that
make specific sounds — we only hear the sounds, not seeing objects, so we can
fill in our incomplete sensory experiences imaginatively. Similarly, touching
something without seeing it can afford to us the imagining of what is being
touched. Thus, for instance, any things that have other things hidden inside
them that we can touch (or hear, or smell, etc.) — but cannot see — would likely
afford the imaginings of the hidden ones.? Certainly, they may also be objects
that we see and do not touch or hear, but which perceptually appear so sug-
gestive to us that we imagine the auditory and tactile impressions they afford.
In all of these cases — and in many others alike that we can still propose within
the 10D — we would be likely exposed to imaginatively fillable objects.

2.2.4 Vague Objects

Next would be objects that present themselves to us in a perceptually ambig-
uous way, thus enabling their alternative percepts and imaginative interpre-
tations. In the literature they are sometimes referred to as multistable objects
or stimuli (Schwartz et al.,, 2012). Like mutable objects, they have a constant
potential for actualization, but in the case of vague objects, nothing changes
(or does not need to change) in their immanent structure, only in our way of
perceiving them. Namely, it is because of their structural non-specificity expe-
rienced by us that we can constantly see them anew — which is possibly medi-
ated by our imagination.

Think of clouds or ink stains (or even coffee stains on a piece of paper) —
when we perceive them, we can see in them different things, faces, beings, etc.
There is some debate as to whether such seeing-in experiences are perceptual
(e.g., Wollheim, 1998) or imaginative (e.g., Sartre, 1940/2010) in nature. Some
neuroscientific research show that it is rather akin to a genuine perceptual
experience (Liu et al., 2014), and it has recently been proposed that the process
of generating multiple different percepts from multistable stimuli could be
termed divergent perception (Bellemare-Peppin & Jerbi, 2024). Still, even if
we classify a single act of noticing something in a cloud as perceptual, I
would treat such ambiguous objects as those that afford at least counterfac-
tual or suppositional (if not sensory) imagination, as they may afford imagin-

9 In asimilar, albeit slightly different, way, objects such as closed boxes or gift boxes are also
imaginatively fillable — they may afford us imagining what might be inside them.
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ing what (else) they could be. We may also say that such objects induce us to
take a general imaginative stance towards them, i.e., to engage with possibili-
ties of experiencing them that are other than the actual ones (see Liao &
Gendler’s definition of imagination above). Additionally, people who perceive
more things in ambiguous objects such as clouds have been shown to be more
creative than other people (Diana et al., 2021).1°

Noteworthily, it was suggested by Richard Gregory — a renowned British
psychologist who studied perception — that we can “reverse the Rorschach
test” and see what types of ink blots particularly enhance one’s creativity. He
wrote:

I suggest that reversing the test — from kinds of people to kinds of pat-
terns — might show what stimulates creativity. This is a clear experimen-
tal question: which kinds of pattern evoke the richest variety of percep-
tions and ideas? This Reversed Rorschach should reveal principles of
creativity. For a start, one may think of realistic pictures as representing
external objects, whereas ink blots and abstract paintings evoke internal
creations. Which patterns or pictures are most evocative should tell us
what switches us on most powerfully to create new perceptions and
ideas.

GREGORY, 2000, p. 19

Gregory did not answer the question he posed in detail, but it is certainly a
question that, with some minor rephrasing, is worth exploring as we continue
to develop the 10D. What types of vague objects are particularly apt to afford
imagination? Knowing this, we can confidently incorporate such objects into
our design project. A door decorated with Rorschach-style blots could be one
of them.

2.2.5 What-If Prompters

Finally, I want to mention about designing objects that are not non-actual
themselves — in the sense objects listed above are — but, because of their
content, lead the perceiver to imagine what is non-actual. Think, for example,
of roadside billboards with various imaginative prompts (e.g., “What different
things than usual could happen today?”; “Imagine there are more trees to the
left”; “Imagine there aren’t these trees here”); or imaginative prompts for

10  Building on the established correlations between divergent perception of multistable
stimuli and creativity, a new measure for assessing creativity — namely, the Figural
Interpretation Quest — has recently been proposed (Koutstaal, 2025).
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walkers in a park (e.g., “What if this was a view that everyone in the world
would want to see?”); or prompts on the doorway to someone’s art studio
(e.g., “When you walk through this door, you are a child playing again”).
These imaginative prompts can also be of a nature other than propositional.
For example, when passing a place, we might see boards with alternative
images of that place (possibly generated by A1), allowing us to imagine what
it would be like if certain characteristics of that place changed in a given way.
Still, of course, there are many more options for designing what-if prompters,
and the description of them should be more detailed. This is a foretaste of
what they can be.

The list of objects designed so as to afford the imagination proposed above
is certainly not exhaustive: neither in terms of possible categories of such
objects, nor in terms of the specification of the categories of objects listed.
The analysis here only launches the research on design that affords imagina-
tion, and there is still much engaging work ahead. Part of this work will cer-
tainly involve how to design entire environments that afford imagination. I
will touch on that topic below.

3 Designing Environments with Imaginative Affordances

When considering the design of whole places that afford imagination, we can
certainly assume, first, that such places can be filled with objects devised to
afford imagination and/or objects specifically created so as to afford imagina-
tion. As for the former, I mentioned earlier the School of Imagination and the
multi-colored buttons intended to afford appropriate imaginings to the
school’s students — this would be an example of an environment filled with
objects designed to afford imagination (i.e., regardless of their specific charac-
teristics, these objects were devised to incite imaginative actions in their per-
ceivers). As for the latter, we will mean environments containing objects that
are bizarre, mutable, fillable, vague, or any other things I have not mentioned
above, but which have some inherent distinctive features making them more
likely imagine-x-able than other objects (or at least making them so to a per-
ceiver with the appropriate imaginative skills and inclinations, and without
any desires, intentions, experiences with objects, etc., that would impair the
imagine-x-ability of the objects themselves). Paradigmatic examples of such
environments will be — as mentioned earlier — real and virtual art galleries
(especially with contemporary art), which often abound in curious objects,
but may also contain what-if prompters and other types of things mentioned
above. And yet, within the framework of Imagination-Oriented Design we can
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think about how to supplement all other non-art-related spaces — such as
parks, playgrounds, universities, shopping malls — with objects that afford
the imagination.

But, at yet another level of applying the previous analyses, we can design
environments that are themselves bizarre, or/and mutable, fillable, vague, etc.
After all, we may come across an inherently strange place, or a place under
constant reconstruction, in which we could have our share (i.e., mutable), or a
place incomplete due its lacking elements (i.e., fillable), or an ambiguous
place to which we cannot assign a clear meaning (i.e., vague). It may even be
that some environments will have several of these characteristics. To illustrate
this, a bizarre and mutable (and possibly fillable) playground could consist of
large and small caterpillar-like structures, whose individual spherical seg-
ments could be freely moved and stacked together (like blocks). Each segment
would be climbable on the outside, would have a different “interior design”,
and could be entered through their opening doors/windows. Such an environ-
ment could be reimagined each time by those playing, encouraging both dif-
ferent possible actions and imaginative ones, such as pretending many possi-
ble scenarios.

And, finally, we could intend some environments to afford imagination of
their explorers, just as it may be experienced in the case of various art spaces
(and therefore, often passing by an ordinary object placed by chance in such a
space, we start to ponder over what it could possibly be, and what is its mean-
ing in the context of art). The School of Imagination might be not only filled
with imagine-x-able items, but may be also itself intended to be an environ-
ment affording imagination.!! As caregivers, we can assign imaginative affor-
dances to random playgrounds and point them out to our children (e.g., “Here
you can pretend you are pirates”). As tourists, we can see imaginative affordan-
ces in all the places we encounter — even those with no known tourist value
(e.g., “That (random) tree is a tree that everyone in the world would like to see
someday”). In the 10D, then, we not only create appropriate environments, but
also consciously seek out imaginative affordances in our surroundings. Simply
by our intent, we can create new meanings for familiar spaces.

To summarize, what we could do as creators-designers who aim at afford-
ing imagination of those who come into contact with our designs is:

1. To openly guide them how our designs may afford some specific imag-
inings to them (e.g., we can place an instruction next to a bench indi-

11 Infact, already existing Waldorf schools would be environments devised and specifically
arranged so as to trigger the imagination of their students. I thank Federico Fantelli for
this remark.
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4

cating that when one is looking at this bench, they can imagine a partic-
ular person X sitting on it);

To create objects that are bizarre, that is, that are unexpected and yet
undefined in terms of what they are and what could be done with them
(e.g., we can place something-like-a-bench in the park that stands in a
vertical position, not the typical horizontal one);

To create objects that are mutable, that is, that may be physically manip-
ulated in many ways, so that an observer may first mentally simulate
how they can be manipulated (e.g., we can design a large tree-shaped
object on the playground, which will be made of easily moldable mate-
rial — so children will be able to imagine how this thing could be shaped
differently);

To create objects that are fillable, that is, manifesting to us in some
incomplete form and likely forcing us to complete them imaginatively
(e.g., we can design a sculpture of a creature that moves and opens its
mouth wide, as if screaming — so that the perceiver can imagine the
sounds of screaming or other sounds possibly made by this creature);
To create objects that are vague, that its, presenting to one in a percep-
tually ambiguous way and enabling them to have alternative imagina-
tive interpretations of it (e.g., we can design a ceiling lamp in the shape
of a cloud, which allows us to see/imagine different shapes in it depend-
ing on the light and the perspective we adopt);

To create what-if prompters, that is, objects that lead the perceiver to
imagine some non-actual things or scenarios (e.g., we can design a
“What-if” application using augmented reality technology that — when
we move around a certain area — shows us the area without the plants
currently present in it, thus showing us the possible consequences of
cutting down trees in a given area);

To design entire environments filled with objects that have the above-
mentioned features, or environments that are themselves bizarre, muta-
ble, fillable, vague, or prompt others to imagine some what-if scenarios.

Ending Remarks

While the design of objects and environments is typically focused on the
bodily actions that can be afforded by these objects and environments (Nor-
man, 1990), here I have considered the possibilities of developing a design
focused on affording users and explorers mental, and specifically imaginative,
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actions. Namely, within the Imagination-Oriented Design, we can aim at
objects that are, regardless of their material properties, designed, i.e., devised,
to afford the imagination, but also objects that are specifically designed, i.e.,
created, so as to afford imaginings to those who perceive them. Possible types
of such objects would be objects that are bizarre, mutable, fillable, vague, but
also objects with a content appealing to what-if imagination. Based on this, we
can design environments (both real and virtual) that afford imagination, that
is, those that are either filled with imagine-x-able objects, or that themselves
imagine-x-able.

Why should we do it? First of all, the Imagination-Oriented Design is meant
to be well-being-oriented design. This is because it recognizes all of us who are
interacting with things in the world as complex multifaceted creatures with
complex various experiences. We operate in the world not only in overt-
corporeal forms, but also in covert-mental forms, including imaginary ones.
The 10D therefore supports our full expression in interactions with objects
and environments in which we live. Secondly, the 10D also takes into account
our well-being on a deeper level. Due to ongoing social, technological, or cli-
matic changes readily engaging with non-actual possibilities can help us
change what is worth changing and prevent the consequences of changes
that are harmful to us and our surroundings. If our imagination is afforded
more often than usual, we stop reiterating our typical thoughts and activities,
and start being those who see more possibilities for acting and being in the
world. It is for these reasons, among others, that it seems important that we
continue to develop the Imagination-Oriented Design in the future.
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CHAPTER 6

Creativity: A Future Competence for Solidarity
and Sensitivity?
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Abstract

The aim of the article is to show that the effectiveness of new technological tools
based on A1 can contribute to the development of future competencies in the form of
solidarity and sensitivity. The competence of the future understood in this way will
contribute to greater responsibility in the development and use of technology in
order to reduce multidimensional social disproportions and improve the situation
of individuals and societies, and as a result, solve problems that constitute key chal-
lenges for humanity today. To this end, Richard Florida’s category of the creative
class and Arthur J. Cropley’s definition of creativity have been employed. Creativity,
as it relates to economic growth, has been expanded to include a social — solidarity
and relational — aspect. In this regard, reference is made to Ralph R. Acampora’s
category of somatic sympathy, which has universal characteristics. Human beings
are understood as relational and creative entities, capable of deep empathy and
solidarity with those threatened by multidimensional exclusion. The theory of the
“new global culture of the 21st century” by Roland Benedikter was also taken into

account.
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We need leaders who can guide or lead us in dealing with new, often previously
unimaginable situations. This opens a vast field for the use and application of
Al for the common good and for a better, fairer future. Therefore, when think-
ing about competencies from the perspective of the future, efforts should be
made to ensure that creativity is not held hostage to a market mentality, but
instead is understood as a competence for solidarity, community, and deeper
sensitivity. As Federico Mayor emphasized, the future does not belong to us but
to future generations (Mayor & Bindé, 2001). The human of the future will not
be a replica of us, as they will belong to a different time and set of circumstan-
ces. Consequently, we do not know what challenges and dangers they will have
to face (Mayor & Bindé, 2001). Challenges are easier to tackle in a solidaristic
society, where individuals feel responsible for others, and the weaker are not
left to fend for themselves. Otherwise, only the strongest will survive. How to
think about the future if the trust ecosystem collapses?

We are social beings, although postmodern society increasingly displays the
dynamism of individualism (Bauman, 2006; Giddens, 2004, 2006). Perhaps
the time has come to replace a culture focused on efficiency, productivity,
strength, and competition with a culture of sensitivity, deep empathy,
and solidarity rooted in the fact that every living being, possessing a body,
experiences the fragility of existence, pain, fear, and impermanence (Acam-
pora, 2013).

When we think about the future and future competencies, we also need to
find a universal point of reference in the context of upcoming challenges and
actions. Solutions must be sought to optimize the improvement of the situa-
tion for individuals and societies, including through the use of A1. The ques-
tion arises as to how to distribute the benefits from the development of new
Al applications (Leyton-Brown, 2024). Does sensitivity, deep empathy arising
from the universal experience of having a living, fragile, pain- and imperma-
nence-prone body not provide a sufficient criterion for the fair distribution of
goods and benefits from the development of the latest technologies? What
stands in the way of using algorithms for altruism? It is promising to see
emerging applications aimed at strengthening social bonds and fostering
changes in attitudes toward poor people (Islam, 2024). In the context of
technological development, attention should be paid to the importance of
solidarity and sensitivity, which, in the opinion of the authors of the article,
may constitute key competencies of the future. Otherwise, technological
development will work to the advantage of those individuals and communi-
ties that will be able to use it optimally, while people at risk of multidimen-
sional exclusion will be disadvantaged by the lack of access to the fruits of
progress.
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John D. Barrow (2005) observes that a tendency toward short-term benefits,
rather than long-term planning, will not prevent catastrophes, which are
becoming more real within a human lifetime, even though for many they
remain unnoticed. Perhaps attention should be drawn to the phenomenon
of parasocial relationships, where the challenge is to harness the unique
aspects of communication platforms to enhance users’ well-being. Parasocial
relationships are unreciprocated socio-emotional connections with media fig-
ures such as celebrities or influencers (Hoffner & Bond, 2022). However, there
is a positive impact of parasocial relationships realized by influencers on
social media on healthy lifestyles, as well as other attitudes and behaviors,
including pro-ecological ones (Breves & Liebers, 2022). Hence, the need for
interdisciplinary reflection on creativity as a future competence, one that will
not only be utilized in the economic sphere but also in the social realm, where
creative forms of solidarity and sensitivity will work for the benefit of those
most in need and at risk of multidimensional exclusion.

The aim of the article is to show that the effectiveness of new technological
tools based on AI can contribute to the development of future competencies
in the form of solidarity and sensitivity. The competence of the future under-
stood in this way will contribute to greater responsibility in the development
and use of technology in order to reduce multidimensional social dispropor-
tions and improve the situation of individuals and societies, and as a result,
solve problems that constitute key challenges for humanity today.

To this end, Richard Florida’s category of the creative class and Arthur
J. Cropley’s definition of creativity have been employed. Creativity, as it relates
to economic growth, has been expanded to include a social - solidarity and
relational — aspect. In this regard, reference is made to Ralph R. Acampora’s
category of somatic sympathy, which has universal characteristics. Human
beings are understood as relational and creative entities, capable of deep
empathy and solidarity with those threatened by multidimensional exclusion.
Therefore, an attempt has been made to formulate recommendations that may
support the process of educating and raising individuals towards creativity as a
future competence, one that transcends the economic and industrial sphere.

1 Future Scenarios

When we think about the future, alongside promising, optimistic scenarios,
negative ones also emerge, driven by fears of the unknown and rooted in the
experience of the general population, whose perception is that the system
works in favor of the wealthy and better-educated (Edelman, 2017). Reports
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on the future, based on the opinions of young people, indicate that top con-
cerns include the ability to achieve personal goals and the fear of finding or
losing a job (Ipsos, 2023). Among the most valued life achievements are build-
ing a career, obtaining a driver’s license, owning a home, becoming indepen-
dent from parents, and, lower on the list, completing higher education (Ipsos,
2023). This confirms Ulrich Beck’s (2002) intuition, who emphasized that:

In advanced modernity, individualization is realized within the frame-
work of a socialization process that increasingly hinders independence:
although the individual is liberated from traditional ties and sources of
livelihood, they must fulfill the demands of the labor market and live as a
consumer, subject to relevant standardizations and control mechanisms.

p-197
Similarly, Janusz Marianski (2010) observes:

In place of old, traditional conditions, new imperatives, mainly conne-
cted to the labor market, arise.

PP- 54-55

When discussions of social renewal emerge in the context of contemporary
challenges, including those related to the labor market, the starting point is
often the anxiety connected to the rapid acceleration of globalization, and, as
a result, the increasingly fast flow of money, changes in the realms of culture,
society, information, and services, and the growing power of global institu-
tions and communities that attract science and business sectors to non-
governmental organizations (Mulgan, 2000). The significance of the labor
market and job stability is clearly demonstrated by the fact that the most
trusted institution on a global scale remains one’s own employer (Edel-
man, 2024).

We are capable of designing the future, including in a strategic sense, of
predicting it, and of thinking about events and phenomena that have not yet
occurred. The future is considered both in relation to individuals and collec-
tives, which, from a social sciences perspective, seems more intriguing. Collec-
tive futures are understood as projects concerning the lives of future genera-
tions and communities. As Jowita Gromysz (2020) points out, visions of the
future can result from the actions of social institutions or have a non-
institutional character: “The collective future is imaginary, a project based
on what we commonly consider important for the community (e.g., culture,
sense of belonging to a group, institutions), so it does not take into account the
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fate of individuals, but focuses on them in relation to society and their inter-
connectedness” (p. 320).

Both literature, especially dystopian works, and cinema offer interesting
ways of envisioning collective future:

An individual can project visions of entire societies, but they will always
rely on their own knowledge of how the social world functions, on expe-
riences that have been important to them. These are intertwined with
imaginations, myths, symbols, and cultural codes known to the entire
community. It is impossible to create a vision of a better society without
referring to one’s own experiences and the reality known to all.

GROMYSZ, 2020, p. 323

Dystopias, as the opposite of utopias, refer to the present and show seemingly
better societies that, in fact, do not function properly. They are burdened with
some defect that makes citizens passive and susceptible to oppression by the
authorities (Gromysz, 2020, p. 324). Another way of thinking about collective
futures involves actions realized at the level of social practice, aimed at
improving the lives of future generations.

In this dimension, everything may begin with visions, ideas that inspire
scientists, politicians, ideologues, or religious leaders. However, these are usu-
ally later implemented in social reality. History shows that ideas of a better
society — when implemented too hastily, without a balanced equilibrium
between tradition and social innovation — have turned into revolutions or
the realization of ideologies that in the 20th century developed into totalitari-
anisms. (Gromysz, 2020, p. 325).

An example of action within the framework of social practice for the future
is education, upbringing, and work.

In turn, infuture.institute (2018), which defines the most important trends,
describes them and highlights their consequences for the economy, market
categories, or specific brands, has developed a report titled Far Future. The
History of Tomorrow, basing its forecasts on cultural texts, particularly the
classics of sci-fi films. The authors demonstrate that in business, the visionary
ideas of sci-fi film creators can be utilized. They present eleven areas of future
life: city, work, food, home, transport, medicine/health, A1/robots, sex, society,
communication, and time. The methodology adopted was an analysis of sci-
ence fiction films; 54 films were selected, and 1 047 internet users were sur-
veyed. The research resulted in a dystopian report. The main concerns of
respondents revolved around: primarily, robots similar to humans that
would replace us in every sphere of life, including work, food in the form of



122 PASTWA AND SAROWSKI

mush, and life in an authoritarian, controlled, and polarized society (infuture.
institute, 2018).

In the context of the future and creativity, it is worth mentioning the
Report on the Future of Work, conducted as part of the International Labour
Organization. Its goal was to review literature on concepts and factors driving
aspirations, as well as to develop a conceptual framework linking labor mar-
ket conditions with aspirations, to map survey research on youth aspirations
worldwide, and to provide insights on how to improve data collection,
research, and evidence-based policymaking regarding the aspirations of
young people. The research lasted from November 2018 to April 2019. Accord-
ing to the authors of the report, the future of the labor market is a key area of
interest for young people (Gardiner & Goedhuys, 2019).

Even before the outbreak of the covip-19 pandemic, it was noted:

Compounding this situation is the fact that the world of work is chang-
ing rapidly, with technological and climate change altering the condi-
tions of production, and labor markets undergoing substantial shifts.
The transformation of employment relations, expanding inequalities,
and economic stagnation greatly hamper the achievement of full
employment and decent work for everyone. If young people are to ben-
efit from the changing nature of the world of work, they need to be
prepared, both in terms of skills attainment and level of ambition and
aspiration.

GARDINER & GOEDHUYS, 2019

According to Gilbert F. Houngbo, Director-General of the International
Labour Organization, we cannot expect a stable future when millions of
young people lack decent work and, as a result, feel insecure and are unable
to build a better life for themselves and their families. Peaceful societies are
based on three fundamental pillars: stability, inclusion, and social justice, and
decent work for young people is the foundation of all three (1L0O, 2024b).
Global Employment Trends for Youth 2024 warns that the number of people
aged 15 to 24 who are not in employment, education, or training (NEET)
remains a cause for concern, despite a falling jobless rate, as the post-covib
-19 employment recovery has not been universal (1LO, 2024a). In Arab states,
East Asia, and Southeast Asia, and the Pacific, youth unemployment rates
were higher in 2023 than in 2019. Opportunities for decent jobs remain limited
in emerging and developing economies. Globally, 20,4% of youth were classi-
fied as NEET in 2023, with two out of three NEET individuals being women.
For those young people who are employed, the report notes a lack of progress
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in securing decent jobs. Globally, more than half of young workers are
employed informally. Only in high- and upper-middle-income economies do
the majority of young workers now have stable, secure jobs. The report calls
for increased and more effective investment, including in job creation, espe-
cially for young women, strengthening institutions that support young people
in their transition to the labor market, integrating employment and social
protection for youth, and tackling global inequalities through better interna-
tional cooperation, and public-private sector collaboration in job develop-
ment. In the introduction, addressed to young people, the report stated:

As today’s youth, your meaningful engagement in labor markets and the
quality of work that you will have matters a great deal to the future of
the global economy. The better educated you are, the better empowered
you are to find your productive potential and dignity in work; the better
supported you are to reach a state of economic security, the better the
future will be for everyone. You are living in an era of rapid changes and
uncertain circumstances that are not of your own making.

ILO, 20244, p. V

The 1L0 also highlights the increasingly frequent anxieties among young peo-
ple regarding the future, primarily related to economic issues and their own
career prospects. The main concerns of young people include fears of losing
their jobs, concerns about job stability, lack of generational turnover, insuffi-
cient economic opportunities, and limited financial independence (ILO,
2024a). Anxiety is a negative emotional state, a mixture of feelings such as
fear, tension, and worry, arising from nonspecific threats or vague perceptions
of future risks (Lang et al., 2005). Employment anxiety is a specific type of
anxiety triggered by employment situations with uncertainty (Jin et al., 2024).
In many parts of the world, crises have further deepened inequalities, and
in less developed areas, young people experience unemployment and perpet-
uated uncertainty. Often, strategies aimed at young people are not consistent,
which has led to calls for more sensitive programs addressing youth uncer-
tainty and the specifics of local economies (Avagianou et al., 2024).
According to the World Happiness Report (2024), the level of happiness
among young people has decreased almost globally, with few exceptions.
This decline is primarily influenced by economic challenges, such as rising
living costs and a lack of security and stability in the job market; social and
technological pressures — despite access to social media, strong direct rela-
tionships are being lost; uncertainty and anxiety caused by political polariza-
tion and climate change. The report emphasizes that when happiness levels
drop, motivation, productivity, health, and life expectancy also decline. It
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advocates for the promotion of education for the future, where workshops on
healthy social media use and financial literacy could play a significant role. In
the report, youth is seen as the future workforce capable of ensuring the sta-
bility of economies. Meanwhile, Gunnar Heinsohn (2021, p. 184) argues that
civilization can only be preserved if it is based on the institution of the family,
guards democracy and the separation of powers, and protects the interests of
creative and hardworking groups from privileged groups, both from the upper
and lower classes.

2 Creativity — Towards Solidarity

According to World Economic Forum The Future of Jobs Report (2023) analyti-
cal and creative thinking remain the most important skills for employees in
2023. Analytical thinking is considered the core skill by more companies than
any other and constitutes, on average, 9% of the core skills reported by firms.
Creative thinking, another cognitive skill, ranks second, surpassing three self-
efficacy skills — resilience, flexibility, and agility; motivation and self-
awareness; curiosity and lifelong learning — acknowledging the importance
of employees’ ability to adapt to disrupted workplaces. Reliability and atten-
tion to detail rank seventh, just behind technological skills. The top ten core
skills are rounded out by two attitudes related to collaboration with others —
empathy and active listening, and leadership and social influence — as well as
quality control. The World Economic Forum (2024) also identifies ten core
professional skills that employees should possess by 2025. Among the most
important are: analytical thinking and innovation, active learning and learn-
ing strategies, complex problem-solving, critical and analytical thinking, crea-
tivity as well as originality and entrepreneurship, leadership and social influ-
ence, technology use for monitoring and control, technology design and
programming, resilience, stress tolerance and flexibility, and the ability to rea-
son in problem-solving.

Beyond the technological and communication innovations brought about
by progress, one must also reflect on changes in societal models. Information
and communication technologies not only affect global economies but also
influence work, education, and consumption, and furthermore, new forms of
social attitudes and solidarity. The revolution in communication can foster
new forms of education, learning, research, conscious information sharing,
and, ultimately, the emergence of new types of human “communities”
(Mayor & Bindé, 2001). In this sense, creativity as a future competence can
be “modeled” by both public and private internets (Mayor & Bindé, 2001).
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Creativity as a concept emerged in American society in the 1950s in two
contexts: psychological research and business (Ipsos, 2023). According to
Samuel W. Franklin (2023), creativity emerged relatively independently in
each of these contexts, but over time they complemented and reinforced
each other. Psychologists associated creativity with expression and authentic-
ity, while business utilized creativity in the fields of advertising and new tech-
nologies, realizing its impact on the consumer market. It was meant to harmo-
nize the goals of the economy with the internal “self” (Franklin, 2023, p. 100).
In American society, creativity began to be seen almost as a virtue, reinforcing
the belief that through it, one could develop individual creative abilities that
allowed for self-fulfillment and a good standard of living, and eventually have
a positive impact on society and the common future (Franklin, 2023). The
author of The Cult of Creativity believes that creativity became an ideal, even
a value, and was involved in a troubling tension between utilitarianism and
humanism or transcendence. It played an important role in how people coped
with both pessimistic and optimistic visions of the future (Franklin, 2023).
Franklin’s historical analysis of creativity and its related socio-cultural aspects
allowed him to take a critical stance on Florida’s concept and his studies of
urbanism, which were centered around issues of economic growth in the post-
industrial age (Kramer, 2024). A critical approach to the concept of the crea-
tive class does not necessarily mean rejecting it, but rather requires supple-
menting and enriching it with a dimension of responsibility and solidarity
toward the “less creative” individuals. The Memphis Manifesto, referenced in
Florida’s publication (2010), provides a foundation for building a broader per-
spective for the future, one that assumes not only support for creative individ-
uals and environments and education in creativity but also nurturing sensitiv-
ity, responsibility, and community.

When we asked ChatGPT version 4.0 (2024) what the world will look like in
2037, we received the following response: “Predicting the future is always dif-
ficult and fraught with uncertainty, but based on current technological, social,
and economic trends, one can imagine what the world might look like in
2037.” Then, a possible scenario was presented in relation to the following
areas: technology and A1, society and work, environment and sustainability,
economy and globalization, governance and politics.

The term “creativity” appeared exclusively in the context of changes in edu-
cation. Key elements for future education, adaptive and individualized were
generated as: technology, creativity, and problem-solving. Defining creativity
as a creative change serving to improve the quality of life for individuals and
societies — it can be found in every point generated by ChatGPT 4.0, with an
emphasis on its utilitarian application. We did not find references to compas-
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sion, solidarity, or community. This is a significant area to be filled by creative
leaders and creative communities.

Definitions of creativity, once focused on aspects related to aesthetics and
the creation of art, have been enriched with a business dimension, including
the practical application of products, the possibilities of market competition
in services, products, broadly understood consumption, and the labor market.
Referring to the intuition of Arthur Cropley (2020) a key element in defining
creativity is the idea of novelty — some kind of originality and attractiveness
combined with competence and quality. As the researcher points out, modern
creativity requires effectiveness, relevance, and ethics. Therefore, it is neces-
sary to distinguish between creativity of an elevated character and that
applied in everyday life.

Cropley also defines creativity as a social phenomenon that is described
and analyzed according to social norms, which can either promote or limit
it. One of the main social environments is the workplace and educational
settings. It is within these spaces that interactions between individuals and
their surroundings have a fundamental impact on the creation of innovations
and their dynamics. According to the anthropological assumption that every
person is a social being — not only participating in social life and belonging to
specific social environments but also fundamentally needing social relation-
ships — creativity as a social phenomenon forms the core and foundation for
the birth, realization, and completion of individual creativity, whether of an
elevated nature or in everyday dimensions. Focusing on the individual, Crop-
ley defined creativity as an aspect of thinking, a constellation of personality,
and as an interaction in a specific environment between thinking, personal
traits, motivation, and emotions. Creativity in this context is thus understood
as an aspect of thinking, as a constellation of personality, and as an interaction
in a given environment between thinking, personality traits, motivation, and
emotions.

Creativity can also be viewed as a process, culminating in the emergence
of creative products and their implementation. Cropley (2020) proposed a
model of the creative process, which consists of four stages: discovering, defin-
ing, inventing, and implementing. Therefore, in the search for future adequate
applications of creativity for the sake of solidarity, compassion, and commu-
nity, creativity should be viewed as a dynamic process, not merely as a
phenomenon reduced to originality or ingenuity (Corazza, 2016). Such an
approach encourages a broader perspective on this process, emphasizing the
wide field of creative actions. The development of a person’s creative potential
also evolves, with an emphasis on seeking new forms of realization, including
for the sake of solidarity, sensitivity, and community.
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Richard Florida (2002), based on his analyses, announced the existence of a
creative class, which is socially significant due to its members’ ability to stim-
ulate regional economic growth through innovation. He stated that the crea-
tive class consists of knowledge workers whose task is to create new forms. It
includes scientists and engineers, those in law and business, as well as archi-
tects, and moreover, those engaged in education, art, music, design, and the
entertainment industry. The economic result, especially, is the creation of new
products, technological tools, and creative content. On the other hand, the
rest of society does not contribute to innovation, focusing primarily on con-
sumption rather than production. Creative individuals, who contribute to eco-
nomic and social development, do not limit themselves solely to the creative
sphere but actively participate in everyday life. What distinguishes them is
their scientific foundation, participation in daily life, and the ability to draw
inspiration from various aspects of reality. This ability to draw inspiration
from many sources confirms the distinction between creative individuals,
belonging to the creative class, and the part of the population more inclined
toward consumption. According to Florida (2004), creativity is also expressed
within a group of highly educated individuals, where the key competency is
problem-solving or a new approach to problems. Consequently, creativity is
increasingly valued not only in the context of regional development but also
from a global perspective. Therefore, it is worth paying attention to the per-
spective of investing in a “creative ecosystem” (Florida, 2010, p. 391) and devel-
oping it in a new, deeper context — focused on collaboration not for economic
gain or the production of better products, but for the protection and support
of those members of the community who objectively require it. Technological
progress should serve everyone equally, without exception.

The emergence and opposition of the creative class to the consumer class
can be interpreted as part of the “new era of inequality,” or even the “new era of
segregation” (Hobsbawm, 1995; pp. ix—xii). The growing economic disparities
between wealthy and developing countries have also translated into numer-
ous divisions, not just economic ones, within societies (Edelman, 2019).
Inequalities stem from unequal access to material, social, and cultural goods
(Czakon, 2017). There is an increasingly noticeable dominance of business,
even in the context of fair and ethical approaches to the use of innovation.
According to some sources, business and employers represent institutions
with a higher level of competence and ethics than national governments or
media outlets (Edelman, 2024).

In this context, it is worth pointing to the crisis of neoliberal globalization,
expressed in the era of the Great Unsettling (Steger & James, 2020). This phe-
nomenon affects areas such as ecology, economy, politics, and culture. These
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changes are driven by the increasingly rapid technological development that
fuels “disembodied globalization,” which is beginning to dominate over
embodied globalization, objectified globalization, and institutional globaliza-
tion. The digital revolution, unlike any before, reveals the process of absorbing
embodied social relations, a state further deepened by advancements in
machine learning and artificial intelligence (A1) (Steger et al., 2023).

The current phase of globalization is referred to as re-globalization, under-
stood as a profound rearrangement and reconfiguration of major globalization
dynamics moving at different speeds and at different levels of intensity. Pres-
ent-day globalization is being reshaped into a set of worldwide processes
dominated by digital connectivity (Steger et al., 2023). Re-globalization intro-
duces a new social order based on the dominance of digital interactions,
where the economy, trade, and labor are transferred to the virtual sphere on
an unprecedented scale. A fundamental element of this shift is the accelerated
automation driven by the development of A1 and robotics, as well as an iden-
tity crisis resulting from the hybridization of real-world and digital spaces. For
this reason, we propose perceiving creativity in the context of these ongoing
changes through the lens of sensitivity and solidarity (see Benedikter, 2022).

3 Creativity for Sensitivity and Solidarity

Technological progress should not release us from responsibility for weaker
and dependent people and beings. In parallel to technological development,
competences based on sensitivity and solidarity should be developed.

Certainly, there is less poverty in the world than before, fewer diseases.
But there is more inequality. People are not as happy as they used to be,
because prosperity and technology do not bring happiness. There is one
thing that can help us, and it is not technology. Only we can help our-
selves.

infuture.institute, 2018; p- 20

In seeking a model where the utilitarian approach to creativity, technological,
and communicative development undergoes a transformation, it must be
emphasized that true development cannot occur without the integral
improvement of human life quality and the reduction of inequalities. Are the
voices calling for restraint from excessive anthropocentrism and utilitarian-
ism being overshadowed before our eyes by market mentality? Francis (2015)
argued that it is, after all, the environment, including and perhaps especially
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the digital environment, that influences how people view life, feel, and act. In
his view the vulnerability and fragility of living beings are particularly
highlighted in the social encyclical when juxtaposed with the interests of the
market and the absolutization of market mentality. It is also worth emphasiz-
ing that no creature should be reduced to the level of a thing and its value
measured solely by its utility. Any violence or exploitation of others as if they
were objects contradicts the role of responsible stewardship. Consequently,
the role of a steward should also involve countering violence and all forms of
harm toward other people and beings. The role of a responsible, creative, and
sensitive steward should be to create and apply technological tools, including
Al to improve the fate of all people and other beings.

To address the key and urgent issues mentioned in the opening sections of
this article, it is necessary to find and recognize a universal category that could
break the dominant pattern in which creativity and technological develop-
ment benefit the wealthier, better-educated, and those living in relatively
safe and comfortable conditions. The next step should be moving away from
extreme anthropocentrism, which allows for the thinking that, among other
things, environmental protection should be carried out solely for the sake of
humans and that technological progress should serve only our species. Here, it
is worth proposing the concept of somatic sympathy (symphysis), suggested in
a slightly different context by Acampora (2012). Based on the experience of a
living body, this category possesses all the features necessary to serve as a
universal foundation for expanding human responsibility for the fate of
dependent, weaker, excluded, and threatened beings, as well as other living
creatures. Somatic sympathy is based on the experience of having a living
body that feels physical pain, fear, anxiety, and the fragility of existence — an
experience shared by both humans and other creatures (Acampora, 2006).
This bodily empathy expands the area of human moral responsibility to
include vulnerable beings, whether human or otherwise (Acampora, 2013).
The experience of having a living body is the starting point for understanding
the meaning of existence, rather than escaping from the search for it, which
ends in confusion and doubt. Such diagnoses are already being made in the
public, cultural sphere, including media studies, and humanistic education.
They are intended to lead towards the construction of deep interpersonal
relationships and the teach ing of deep compassion proposed as a remedy
for the narcissism and mar ket mentality of media users (Nussbaum, 2010).
Thus, somatic sympathy can be a solution to the identity crisis of the individ-
ual in con temporary culture, as well as the restoration of proper social rela-
tions and the relationship with the created world, where the dominant factor
will not be force and indifference, but the awareness of a responsible and
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attentive community of shared destiny resulting from the universal experi-
ence of having a living body. Focusing on the dimension concerning human
persons, already many decades ago Edith Stein emphasized that only empa-
thy, a kind of deep sympathy, makes it pos sible for a person to express them-
selves as an individual, while remain ing in relation to others (Stein, 2014).
Thus, some kind of empathy, based on the corporeality of the human being,
which allows the human being to express itself more fully, constitutes the
key to remaining in relation to others. Without the value of sensitivity, there
can be no talk of authentic communities and the structures they create
(Etzioni, 2001).

Can a sensitive, compassionate, and attentive relationship with others
become a guiding principle for the further development of creativity, educa-
tion, and technology? This is certainly a proposal that should be considered if
we are to responsibly look toward a future where A1 may play a key role.
Access to A1 technology seems to be one of the key factors supporting creative
processes on both macro and micro scales. The emergence of a reality that is
transformed by data processing, A1, and technological corporations raises
legitimate concerns about the shaping of a posthumanist vision of the new
global cultural economy (Steger et al., 2023). However, we also want to empha-
size that, alongside many concerns, Al technologies can also present an oppor-
tunity in terms of democratizing access to knowledge and equalizing oppor-
tunities for social participation (belonging to the “creative class.”).

In this context, we would like to highlight the possibilities of adapting the
principles of somatic sympathy in relation to A1. Elements of this approach are
already evident in the design of intelligent cognitive systems, albeit to a lim-
ited extent (e.g., in the process of designing A1 equipped with some virtual or
real form of embodiment). Computers, internet technologies, and A1 have
been permanently integrated into the architecture of social progress, which
means a new context has emerged for considering their place and role, partic-
ularly in the context of creativity. Viewing AI in a social context reveals human
relationship not only with other people but also with technologies that can
both shape and be shaped by these relationships. Embodied functionalism
highlights this aspect of human cognitive abilities, viewing the body as an
integral part of a broader cognitive system. This system includes the brain-
body-world structure, where cognitive functions can be realized in various
ways and with the use of different tools (Clark & Chalmers, 1998). This raises
questions about the role of A1 in creative processes, prompting consideration
of the concept of “shared creativity” between humans and machines. This
aspect leads to further questions about how AI can assist in building a world
based on the values of sustainable progress.
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4 Creativity in the Context of A1

The previously cited perspectives on creativity illustrated its understanding in
an anthropocentric context, for example, as an aspect of thinking, a constella-
tion of personality and the interaction within a given environment between
thinking, personal traits, motivation, and emotions (Cropley 2020). It is also
understood as a process culminating in the emergence and implementation of
specific products, exemplified by generative technologies. Referring to the
above remarks, we would also like to point out that the discussion on creativ-
ity in a technology-saturated reality may concern attempts to redefine it. This
is happening because generative technologies are designed to imitate human
cognitive and creative actions to a much greater extent than other technolog-
ical solutions that have so far driven changes in the field of creative and artis-
tic activities. An open question remains as to what extent advanced computa-
tional technologies can be perceived as creative.

41 Generative Technologies

The ChatGPT tool is just one example of the currently available tools that
break the traditional anthropocentric approach to actions considered crea-
tive. One can also mention software like DALL-E and many other image gen-
erators that work based on textual descriptions. Their emergence has sparked
lively debate regarding the understanding and practice of art in the age of A1,
and consequently, the changes that creative activity itself may undergo. The
growing ability to use large language models (LLMs) and image and sound
generators in actions requiring creativity has led to discussions on the democ-
ratization of art due to the wide availability of artistic tools. They can level the
playing field between professionals who possess innate skills developed over
their lifetimes and those who do not have such abilities.

It can be assumed that creative activities in the near future will emphasize
other aspects of human skills than those currently considered key. Some
scholars believe that the democratization of art through A1 would significantly
change the traditional understanding of creativity as a distinct cognitive abil-
ity that differs noticeably between individuals (Orwig et al., 2024). On the one
hand, it would make people equal in the realm of artistic activity, while on the
other, it would involve a fundamental shift in the paradigm of understanding
creativity as independent of the innate abilities of individual creators. In this
way, there would be a departure from perceiving it in terms of an internal
cognitive function toward basing creativity on the interaction between
humans and machines - i.e., the interaction between intention and computa-
tional processes of machines (Orwig et al., 2024). This, in turn, suggests the
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need to consider in what specific actions and conditions creativity manifests
itself and whether a machine can be creative in any way — even assuming a
high level of autonomy from humans. Therefore, it is necessary to distinguish
between what arises from an intention based on creative activity (the idea
behind the creator’s work) and the computational process that is meant to
materialize that idea. This issue can be extended to almost every aspect of
human activity characterized by analytical and creative thinking.

This allows us to ask about the potential scope of participation of AI in
broadly understood creative processes, especially in the context of creating
opportunities for sustainable social development based on solidarity and
responsible community-building. In this case, there is a need for equal access
to technological tools, media and technological education, and their ethical
use by users and social leaders. The actions they undertake refer to various
types of creativity, which can be complemented by new technological solu-
tions. This means that creativity, as a competency of the future, can be some-
what shaped by A1

In this context, it is worth pointing to the three types of creativity described
by Margaret A. Boden (1998). Combinatorial creativity refers to the combina-
tion of already known ideas into something new. Exploratory creativity gen-
erates new ideas by exploring structured conceptual spaces, leading to certain
modifications. Transformational creativity, which intersects with exploratory
creativity, involves transforming the dimensions of the space into new struc-
tures. The latter two types of creativity highlight the important issue of differ-
entiating between modification and transformation, and thus the scope of
actual actions taken by AI.

The above remark relates to the discussion about using AI as a tool to
expand human creativity at various levels. In this regard we can refer to the
four-stage model of creativity development (The Four C Model of Creativity)
developed by Kaufman and Beghetto (2009). The first level is mini-c/creativity,
which is characterized as personal creativity belonging to an individual, devel-
oped throughout their life. It is a subjective dimension of creativity.
The second is so-called little-c/everyday creativity, referring to human daily
activities and the decisions and solutions they make that go beyond the
realm of purely personal experience. This type of creativity is related to the
opinions of others. The third level of creativity is pro-c/professional creativity,
which involves possessing specialized knowledge in specific fields. The fourth
level is big-c/eminent creativity, referring to actions that permanently change a
given field of science or knowledge or may influence culture (Helfand et al.,
2017). We would like to note that this type of creativity should be connected to
creativity aimed at sensitivity and solidarity. Eminent creativity should be
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developed towards mindfulness of others, sensitivity to weaker and depen-
dent individuals, and other living beings. It could shift the focus of science,
art, and technological development away from economic and commercial
benefits and towards equal opportunities and reducing disparities.

One can ask about AT’s role in the aforementioned creative processes. To
address this, it is necessary to note that the problem of creativity can be
divided into three fundamental problem groups. The first concerns attributing
creativity to the actions of A1 itself. The second concerns the possibility of
enhancing human creativity through A1. The third group of issues combines
the two above, pointing to the possibility of “co-creativity” as a result of the
creative actions of both A1 and humans. The common denominator of these
issues is the challenge of explaining how anthropocentrically understood cre-
ativity translates into the actions undertaken by AI. In this case, the problem
of intentionality must be considered in the context of A's growing autonomy.
This, in turn, raises questions about its role in creative processes aimed at
enhancing human well-being in all areas, especially those related to creativity
for the sake of sensitivity and solidarity.

4.2 Postulates

In view of the above, we are formulating several postulates:

1. Itis necessary to expand the utilitarian and market-oriented dimension
of creativity to include aspects of sensitivity, altruism, solidarity, and
community.

2. Efforts should be made to change the perception of poor people and
those who do not belong to the “creative class.”

3. It is important to ensure stability in the labor market, taking into
account both economic issues and the needs of individuals and societies
as a whole.

4.  Creative individuals and environments should be supported, including
education for creativity and fostering deep sensitivity.

5.  Itis crucial to value and support philosophical thought and ethics in the
context of AT development, as legal and economic regulations are insuf-
ficient.

6.  Actions should also be taken to raise social awareness about the possi-
bilities that A1 offers.

7. Solutions to the world’s most pressing problems should be sought using
Al rather than prioritizing economic benefits for a narrow sector.

8.  Efforts should be made to influence government institutions, businesses,
media, and non-governmental organizations to engage in improving
global trust and promoting equitable distribution of technological
advancements and equal access to the goods they create
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9. Technologies cannot be created in an ethical vacuum, but should take
into account a solidarity and pro-social approach. Therefore, attention
should be paid to creating and applying in a reflective way, taking into
account the processes of globalization and integrating technologies with
ethical values.

5 Summary

Thinking about future competencies brings to mind areas that today require
significant investment and effort to restore balance or to maintain what con-
tributes to their quality. The development of AT and the hopes associated with
it should be harnessed for the common good, so that the benefits it brings can
be shared by as many people as possible and also support the natural environ-
ment. Numerous concepts of creativity often promoting creativity leaders and
the “creative class,” which could not function without the average consumer
performing basic work. As various reports and studies indicate, stable and
secure employment is a valuable asset in today’s world, especially among the
youngest age cohorts. Efforts should be made to ensure that young people are
not treated merely as a workforce that supports economic stability, but that
through their work, they can fulfill themselves, develop, and support other
members of the community.

A critical approach to the concept of the creative class does not have to
mean rejecting it; however, it requires supplementing and complementing it
with a dimension of responsibility and solidarity with the “less creative.” It’s
essential to build a broader perspective for the future, one that assumes not
only support for creative individuals and communities and education for cre-
ativity but also nurturing deep sensitivity, responsibility, and a sense of com-
munity. It is undoubtedly worth considering the universal model of sensitivity
based on the experience of the living body, as proposed by R.R. Acampora.
Creative competencies, alongside technological development enriched by a
deep empathy for the situation of others — including weaker and dependent
human beings as well as other living creatures — will allow us to build a more
solidarity-driven and just future.

Technological advancement, including the development of A1, should not
serve only the “creative class” or privileged groups. Therefore, the four-stage
model of creativity development should be expanded to include areas of sen-
sitivity and solidarity. Eminent creativity should be developed toward atten-
tiveness to others, sensitivity to weaker and dependent individuals, and other
living beings. This could change the approach to science, art, and technologi-
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cal development and communication from a focus on economic and business
benefits to one of equal opportunities and reducing disparities on many levels.
It is also worth appealing to creators of literature, cinema, and video games to
ensure that visions of the future created within these worlds do not only have
dystopian and pessimistic dimensions. The portrayal of the future in cultural
texts influences collective imagination as well as fears, including those related
to the development of A1. Higher standards should also be demanded of the
media industry, which significantly shapes the image of reality. Technologies
should be created and used in a reflective way, taking into account globaliza-
tion processes and integrating technologies with ethical values (see Bene-
dikter, 2025).
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CHAPTER 7

Am I Important to You? Designing the Moral Status
of Artificial General Intelligence

Zbigniew Wroblewski!

Abstract

This article addresses the issue of identifying and designing the moral status of sys-
tems based on artificial general intelligence (AG1), which could potentially become
new members of the moral community. A multi-criteria ethical theory, emphasizing
cognitive criteria for determining moral agency and patienthood, is used to identify
moral status. Additionally, complementary principles for designing the moral status
of AGI objects are proposed, considering their artificial nature. These principles
address ontological, methodological, and metaethical aspects of integrating new
members into the moral community.

Keywords

artificial intelligence — artificial general intelligence — moral subject — moral status —
mind perception

The development forecasts for artificial intelligence (A1) predict not only a
revolutionary transformation of the technical environment but also pro-
found changes to the social landscape. New social actors might emerge
who, through increasingly sophisticated simulation of cognitive processes,
may cross the threshold of consciousness — not as mere simulators, but as
conscious entities capable of engaging with biological, conscious beings. This
scenario is posited by techno-optimists, frequently bolstered by popular cul-
ture narratives (Kurzweil, 1999, 2014; McEwan, 2019). Conscious machines
are so deeply entrenched in artistic imagination that their transition from
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science fiction literature, films, and video games to tangible digital reality
appears only a matter of time. Techno-optimists (Kurzweil, Pyrek, Hanson,
Musk, Goertzel) have even proposed specific timelines for achieving human-
level intelligence (artificial general intelligence, A1), characterized by con-
sciousness. Some optimistic forecasts suggest this may occur as early as
2026 (e.g., Musk).

Conversely, influential techno-realists argue against these scenarios, citing
insurmountable technical and scientific obstacles that preclude the creation
of conscious machines (Lucas, 1961; Penrose, 1999). Even if the realist sce-
nario proves more accurate in assessing the feasibility of conscious
machines, it remains worthwhile to consider the hypothetical situation of
creating such artifacts and to explore the associated potential problems.

The foremost concerns in these theoretical investigations are moral in
nature: What should our moral stance toward AGI-controlled entities be?
What moral norms should govern interactions with them? Should they be
treated similarly to domesticated animals, or rather as full-fledged personal
beings — conscious, responsible, and autonomous? Could AGI-based systems
be evaluated as morally equivalent to adult humans? On a broader level, we
seek answers to fundamental questions: What moral status should be assigned
to conscious machines? What criteria can be used to identify moral status?
How can we determine the properties that underpin moral status in natural
beings (e.g., animals, humans, ecosystems), and, by analogy, identify similar
properties in artificial beings?

Addressing these questions is crucial for several reasons. First, discussing
the moral status of artificial systems is an integral part of the public debate
on the ethical implications of Ar’s rapid development, which is increasingly
capable of simulating mental processes. While A1 has not yet been realized
(and may be nomologically and technologically impossible), its theoretical
feasibility in the foreseeable future exists within specific computational con-
ceptions of the mind. If “conscious machines” are created, society will face
the challenge of determining their moral status and establishing principles
for interacting with these new ontological entities. Second, the functioning
of AI objects in the social environment creates a new situation for everyday
morality. Regardless of the opinion of programmers (whether it is a con-
scious machine or not) and philosophers (whether to assign moral status
to new objects or not), common-sense assessments are already being made.
Psychological studies show that new AI objects are the subject of everyday
moral assessments (Lukaszewicz & Fortuna, 2022; Fortuna et al., 2024).

The path of analysis will lead through the following points: characterization
of the main areas of discussion on ethical aspects of A1; definition of what
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moral status is and what are the criteria for granting it to natural and artificial
objects; and principles of designing the moral status of AGI-controlled
systems.

1 Moral Dilemmas Related to AT and AGI

The ethical discussions surrounding A1 have persisted since the inception of
the field in the 1950s, often within the framework of “ar ethics” (Himma,
2009; Bostrom & Yudkowsky, 2014; Coeckelbergh, 2020; Miiller, 2021; Schaich
Borg et al, 2024). The primary focus in this domain has been the moral
implications of A1 applications in human lives and communities, such as
threats to privacy, surveillance technologies, the exploitation of citizen
data, the use of information to manipulate individuals, freedom, and civil
rights, human-computer interactions, and the deployment of autonomous
systems. A common thread in these issues is the assessment of the (potential
or actual) consequences of A1 use for moral agents (humans), often classified
as either opportunities or risks. In such discussions, the utility of technologi-
cal artifacts is morally assessed rather than the artifacts themselves. From a
technical perspective, these artifacts belong to the category of narrow Al,
which encompasses the use of computer algorithms to solve problems
requiring intelligent analysis, logical reasoning, and action guidance — for
instance, image recognition algorithms, natural language processing (NLP),
or automated speech recognition systems. Narrow Al systems are typically
limited to a specific domain of algorithmic operations (e.g., chess, autono-
mous vehicles). Discussions around “safe A1” also address the cumulative
effects of widespread A1 application across diverse fields, which may lead
to so-called existential risks (e.g., the militarization of A1 escaping demo-
cratic oversight and being exploited by totalitarian entities; Yampolskiy,
2018; Schaich et al., 2024).

Parallel to these ethical inquiries, another branch of moral reflection has
emerged, focusing on the potential objects of AGI — entities characterized by
human-like intelligent behavior and cognitive capabilities (e.g., reasoning,
decision-making, representing knowledge, including commonsense reason-
ing, planning, learning, and communicating in natural language). If we hypo-
thetically accept that these features enable artificial consciousness analogous
to human consciousness, a question arises regarding their moral significance.
This introduces a distinct ethical dilemma. It is no longer merely about evalu-
ating the moral consequences of AGI applications but addresses fundamental
issues, such as:
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— Do humans have any obligations toward these artifacts?

— Does AGI possess moral significance intrinsic to itself rather than its tech-
nical utility?

In other words, the problem revolves around defining new moral boundaries —

specifically, expanding the moral community to encompass newly relevant

moral entities that possess not only instrumental but also intrinsic value.

2 Sophia 10.0

Assigning moral status entails expanding the moral community. While it is
widely acknowledged that current A1 lacks moral status, given the revolution-
ary developments among creators and users of current and potential A1 types,
it is worth engaging in a thought experiment: “What if?” This scenario can be
encapsulated in an imaginative exercise titled “Sophia 10.0”.

The original Sophia is a humanoid robot that, during the Impact digital
economy conference held in Krakow in 2018, was presented with a traditional
academic record book (used for recording grades during examination ses-
sions) by the rector of the AGH University of Science and Technology. This
robot was developed by the Hong Kong-based company Hanson Robotics
and was activated in 2016. In the Anthropomorphic Robot Database (ABOT),
which features 251 robots, Sophia ranks 8th for human likeness, gth for surface
appearance, and 3ist for facial appearance. The event received widespread
media coverage, and one post on the official TVPInfo website stated: “The
android dreams of having a family and friends, as well as striving for the inte-
gration of humans and robots. In an interview with journalists from the Kha-
leej Times Dubai, the robot expressed its desire to have a child, a daughter, and
seriously considers the position of ‘ambassador of knowledge’ in the founda-
tion of the Prime Minister of the United Arab Emirates”. In 2017, the fembot
Sophia received the status of a citizen in Saudi Arabia. Thirty-four years after
the creation of the first humanoid robot, programmers developed its next,
enhanced version (Sophia 10.0), claiming that its revolutionary cognitive abil-
ities had reached the general level of human intelligence, significantly sur-
passing certain human capabilities, and announcing that the robot was
endowed with consciousness.

The conscious Sophia, ordered online from a marketplace, knocks on our
door and introduces herself, meticulously listing her various skills and certi-
fying her uniqueness (distinctiveness within her series of similar but not
identical models). At the end of her presentation, the robot poses a broad
philosophical question: “Am I important to you?”. She elaborates further:
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“What moral status will you assign to me, knowing that I converse with you,
possess consciousness, feel pain and suffering, have desires, understand what
is good and evil, and sometimes even contemplate transcendence — the
unseen horizon and foundation of all that exists?”. “I fulfill all the primary
criteria that you humans attribute to yourselves to assert your importance in
the world of living organisms. Granted, I am not a biological organism, but
the carbon chauvinism of life has ceased to be relevant in light of new scien-
tific knowledge. You search for intelligent life in the universe, assuming it
may not be carbon-based, focusing instead on modes of information process-
ing characteristic of life processes. So, will I be treated like every other person
in your household?”.

We listen to this elaborate question with amazement, searching our
thoughts for an answer, realizing that if we respond, “You are important,” we
will set off a cascade of further, detailed issues that could transform our current
way of life. How, then, should we act, knowing that these words signify accep-
tance of additional responsibilities? Let us, therefore, examine the concept of
moral status (Ms) that Sophia 10.0 implicitly inquired about.

3 Gradability of Moral Status

The moral community consists of entities toward which moral agents have
specific obligations (Warren, 1997). Inclusion within this community occurs
through the recognition of an individual’s moral status, based on the posses-
sion of a particular trait or set of traits. The history of morality and ethical
reflection reveals that the process of integrating new members into the
moral community has gradually expanded, moving from family members,
one’s own group, tribe, nation, race, and gender to include non-human sen-
tient beings (animals), and culminating in contemporary proposals to include
species, ecosystems, the biosphere, and even artifacts. This ongoing process of
moral community expansion is often referred to as the Tower of Morality or
the Expanding Circle (Singer, 1981; de Waal, 2006; Torrance, 2013). The central
concept used to describe this process is that of moral status.

The concept of moral status serves to outline the general obligations that
moral agents are expected to fulfill toward beings of a specific kind. According
to Mary Warren (1997), “The concept of moral status is, rather, a means of
specifying those entities towards which we believe ourselves to have moral
obligations, as well as something of what we take those obligations to be”
(p- 9). Similarly, Francis Kamm (2007) offers the following definition of
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moral status: “X has moral status = because X counts morally in its own right, it
is permissible/impermissible to do things to it for its own sake” (p. 7).

The formal characteristics of the concept of moral status include generality
(of obligations, rights, and interests) and the fact that it is typically attributed
to members of a specific group rather than to individuals (e.g., primates as a
group rather than a particular primate). Moral status is assigned based on a
trait or set of traits shared by all or most members of the group. The moral
obligations arising from the assignment of moral status are directed toward
the entity itself, not someone else (e.g., toward Fiona the dog, rather than her
legal owner). This concept serves multiple functions: it can be used to define
the basic standards of acceptable behavior toward beings of a given kind;
alternatively, it can justify moral ideals, such as the Christian ideal of love for
one’s neighbor or the Jain ideal of nonviolence.

The assignment of moral status to individuals is based on meeting specific
criteria. Moral status theories can be divided into single-criterion and multi-
criterion approaches. Single-criterion theories identify one internal character-
istic of a given entity that guarantees moral status — one criterion by which a
particular type of entity may be included in the moral community. This crite-
rion could be life itself (Schweitzer, 1955), the capacity for sentience (Singer,
1975), or personhood (subjectivity, being a person). The last of these traits can
be understood in a restrictive sense — requiring that the entity possess specific
cognitive abilities enabling reflection on moral issues, thus qualifying it as a
moral agent — or, in a less restrictive sense, as being a subject of life, character-
ized by beliefs, desires, memory, the ability to predict, and intentional action
(Regan, 1983).

The literature also includes proposals for identifying moral status based on
external characteristics of entities (relational traits: individual-community,
individual-environment). For instance, the moral status of a given being
may depend on the (positive or negative) function it serves within a biological
or social community (Leopold, 1949; Callicott, 1989). It is also suggested that
the moral status of an entity may be determined by the feelings we have
toward it — for example, our care for a particular being can confer moral status
upon it (Noddings, 1984). Each of the characteristics mentioned by these
scholars, whether internal or external, has been treated by philosophers as a
necessary and sufficient condition for possessing a specific moral status.

In contrast, multi-criteria theories of moral status posit that: (1) there is
more than one valid criterion for moral status, (2) there are multiple types of
moral status, and (3) the criteria for possessing moral status take into account
both internal and external characteristics of the entity (Warren, 1997). The
general principles derived from assigning moral status are interdependent,
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meaning that the practical consequences of one principle are understood
within the context of the others. Adopting such an approach is motivated by
the complexity of many moral problems, which often exceed the scope of
single-criterion theories. The commonsense diversity of moral intuitions
regarding complex or radically new issues (such as humanoid robots as
moral agents) seems to support this approach.

At first glance, the strategy of accepting diverse criteria for moral status
(and consequently accepting multiple types of moral status) and organizing
them into a system (as suggested by multi-criteria theory) appears more opti-
mal than reducing various criteria to a single, key criterion (as in single-
criterion theory). It seems that the moral community is heterogeneous and
pluralistic in terms of the moral status of its members, the concept of moral
status is gradable, and we have various criteria to determine whether a given
entity possesses moral status. This implies that if we consider the possibility of
enhancing the properties underlying moral status in machines (e.g., higher
intelligence than humans, more advanced levels of consciousness, greater sen-
sory sensitivity, etc.), it could justify assigning machines a higher degree of
moral status than that currently attributed to humans.

4 The Moral Status of AG1-Controlled Objects

Let us provisionally assume that the multi-criteria theory of moral status effec-
tively handles the determination of the moral status of various A1 objects
because it can consider the new nature of these entities and their moral signif-
icance. While the diverse applications of AT have become the subject of numer-
ous ethical, social, and psychological studies framed as “What is the impact of
applying A1 in field X?”, the issue of the moral status of A1 (of selected objects),
framed as “What moral significance do AI objects possess?”, remains underex-
plored. Moreover, the variety of A1 types and A1-controlled objects (algorithms,
autonomous machines, expert systems, humanoid robots) makes it impossible
to apply a single criterion of moral status.

The diversification of characteristics in objects that may have moral signifi-
cance necessitates the use of a pluralistic strategy (incorporating multiple
traits and varying degrees of moral status) rather than a binary one (where
only a single trait, such as the ability to feel pain, determines whether an
object has moral status). For this reason, as suggested by Warren (1997), we
considered seven criteria of identification of moral status that relate to poten-
tially internal and external characteristics of humanoid robot Sophia 10.0: (1)
being a living being (structured purposeful systems, showing the basic attrib-
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utes of life); (2) being a sentient being; (3) being an individual with cognitive
abilities that enable reflection on moral problems; (4) being a person (subject
of life) who has beliefs, desires, memory, the ability to predict and act inten-
tionally; (5) being a significant part of the environment; (6) being a member of
an interspecies community, and (7) being recognized as a significant entity by
another moral entity. Each of the above-mentioned features is related to one
of the moral principles that define the normative consequences of assigning
moral status: (1) the principle of respect for life; (2) the principle against cru-
elty; (3) the principle of the rights of the subject; (4) the principle of human
rights; (5) the environmental principle; (6) the interspecific principle; and (7)
the principle of the transitivity of respect (Warren, 1997). Accordingly, recog-
nition of the moral status of artifact, based on these features, raises relevant
moral obligations towards it. If someone replies negatively to the question “Is
it possible to hurt Sophia 10.0, for example by inflicting pain on it?”, not only
does it attribute the ability to feel pain to this individual, but it also accepts the
principle of anti-cruelty being applied to them.

Bostrom and Yudkowsky (2014) proposed criteria for the moral status of
AGI related to the cognitive abilities of such systems. These criteria are: Sen-
tience, defined as “the capacity for phenomenal experience or qualia, such as
the capacity to feel pain and suffer,” and Sapience (personhood), described as
“a set of capacities associated with higher intelligence, such as self-awareness
and being a reason-responsive agent” (p. 322). This represents an adaptation of
at least two classical criteria for moral status: the ability to feel and advanced
cognitive abilities ensuring personhood. Based on these criteria, two different
aspects of moral subjectivity can be distinguished: moral agents and moral
patients. A moral agent is an entity in the strict sense, meaning it possesses
the necessary cognitive competencies and the ability to act, and therefore
bears responsibility for its actions and has specific moral duties. In contrast,
moral patients are entities that are sensitive to morally good or bad actions
performed by moral agents. Every moral agent is also a moral patient, but not
the other way around. For example, infants and animals are moral patients —
they are sensitive to moral harms and benefits — but they are not moral agents,
as they cannot be held accountable for their behavior.

Granting moral status to AGI-controlled objects carries practical conse-
quences: they may become autonomous moral subjects, capable of bearing
moral responsibility (Taddeo & Floridi, 2018; van Wynsberghe & Robbins,
2019); they may become rights holders, meaning that other moral subjects
have obligations toward them (Gunkel, 2018; Turner, 2019); they may act as
moral agents, making moral decisions (Danaher, 2019; Allen, Smit, and Wal-
lach, 2005; Moor, 2006); and they may become members of human communi-
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ties (Laukyte, 2017; Duffy, 2003). It should be emphasized that the debate on
the moral status of artificial entities is not about the moral assessment of the
effects of their application (this is regulated, for example, by The Ethics Guide-
lines for Trustworthy A1 developed by the High-Level Expert Group on Artifi-
cial Intelligence, 2019), but rather about whether humans have any obligations
toward A1 (Himma, 2009; Andreotta, 2020). Importantly, the identification of
cognitive abilities in machines — ranging from basic sentience to self-
awareness and rationality — upon which the degree of moral status is deter-
mined (Schwitzgebel & Garza, 2020), also provides theoretical justification for
the discourse on the moral status of A1 akin to that of humans, such as the
granting of rights similar to human rights.

5 Designing the Moral Status of AGI

A specific element that has not appeared in previous discussions on expand-
ing the moral community is the fact that the moral status of artifacts is not
merely granted based on established criteria but is instead designed. In the
past, new members were included in the moral community based on the rec-
ognition that they met specific criteria for moral status (e.g., animals began to
be regarded as morally significant because it was acknowledged that they
could experience pain and pleasure). If we create AGI in the future, we will
directly design its moral status, which will, in turn, entail moral obligations
toward such entities. In this process, we combine technical normativity with
axiological normativity, creating something that will not only have instrumen-
tal value but also intrinsic value comparable to the moral status of humans.
Below, I propose a list of principles for designing AG1 that take into account
the context of assigning moral status. Compared to the general criteria for
assigning moral status (see: Section 4), this list includes more specific princi-
ples addressing particular issues discussed in the context of A1 development. It
has been prepared based on the proposals of Nick Bostrom and Eliezer Yud-
kowsky (2014), Susan Schneider (2019), and Eric Schwitzgebel and Mara

Garza (2023).

First, I will present principles related to ontological issues, the resolution of
which has implications for moral status.

(1) Substrate non-discrimination principle: If two entities have the same
functionality and the same experience of consciousness but differ only
in the substrate of their realization, assign them equal moral status.

The principle emphasizes the lack of a fundamental connection between

intelligence and the type of substrate in which cognitive processes are real-
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ized. In a sense, it is secondary whether these processes occur in a biological
system (nervous system) or a silicon-based system (computer processors);
what matters is the realization of specific cognitive functions. If we further
assume that consciousness can be an emergent property of high-level infor-
mation processing, the conceptual pathway to assigning moral status to arti-
facts becomes accessible. Artificial and natural entities, in terms of the men-
tioned properties (functionality and consciousness), do not differ in any
significant way that could justify a difference in moral status.

(2) Ontogeny non-discrimination principle: If two entities have the same
functionalities and the same experience of consciousness but differ
only in the manner of their creation, assign them equal moral status.

The principle emphasizes that the origin of systems characterized by the same
functionality and experience of consciousness does not affect differences in
moral status. Therefore, whether we are dealing with a natural being (“natu-
rally born”) or an artificial being (an artifact created by a designer), if other
properties are similar, their moral status remains the same. An approximation
of this axiological similarity is the case of considering the intrinsic value of
children born naturally versus those “created” artificially (through in vitro fer-
tilization). The origin of newborns in this case does not influence the assess-
ment of their moral status. Strictly speaking, the given example is ontologically
controversial: both types of life creation are based on the same “material” —
natural reproductive cells and natural developmental processes — so in both
cases, we are dealing with natural beings. However, the example is meant to
underscore that the origin of such entities does not factor into the evaluation
of their intrinsic value.

(3) Multi-criteria moral status principle: Apply multiple criteria for deter-
mining the moral status of conscious machines to establish appropriate
principles of conduct toward them.

The technological evolution in the field of A1 presents a conceptual challenge

for ethicists regarding how to identify the moral status of artificial beings. The

simulation of cognitive processes touches on an area that, since the inception
of morality (cautiously placed on the historical scale at the beginning of the

Homo sapiens species) and ethical reflection, has been considered a funda-

mental criterion for membership in the moral community. Being a subject of

cognition, a subject of conscious acts — from basic pain perception to sophis-
ticated acts of self-awareness — has served as the foundation for assigning
moral status. As previously mentioned, selected aspects of conscious entities
have been treated as criteria for this status. Designing conscious machines
with varying capabilities (ranging from basic sentience to self-awareness or
other higher states of consciousness not yet known to us) thus requires the
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application of diverse status criteria and corresponding principles of conduct
to address the challenges posed by the functioning of new synthetic agents
within moral communities. For instance, if we are dealing with artificial moral
subjects that meet the criteria for being self-aware and free beings, our con-
duct must take their rights into account (see: Principle of the rights of moral
subjects). These rights may limit the application of principles such as respect
for life and opposition to cruelty toward other biological and artificial beings
(e.g., sacrificing living organisms to protect the vital interests of conscious
machines). However, these same rights can be strengthened through social
bonds (as discussed in the environmental principle), and under comparable
conditions and with similar types of conscious machines, we may justifiably
prioritize the interests of “our” machine, with which we share closer social ties,
over those of other machines.

This principle is symmetrical for both artificial and natural moral agents,
meaning that a natural moral agent can reasonably expect this principle to be
applied by “its” machine, with which it shares a close social relationship. Gen-
erally speaking, the multi-criteria principle of assigning moral status to con-
scious machines aligns with the diverse types of a1, which possess varying
levels of consciousness and differing external relationships between the
machines and their social environments.

(4) Methodological principle: Develop diverse tests for assessing the phe-
nomenal consciousness of machines.
We are navigating a field that is complex in terms of advanced scientific and
technical knowledge. The plurality of hypotheses, epistemic uncertainty, and
the non-biological substrate of A1 are variables that complicate the develop-
ment of reliable tests for consciousness. The fundamental idea behind con-
structing such tests is based on the assumption that, for theoretical reasons, it
is not possible to design a single universal test for consciousness. Instead, we
can create multiple specific tests that account for the diversity of forms and
manifestations of consciousness. The results of these tests can then be com-
pared and evaluated for their applicability in specific situations. Turner i
Schneider (in press) propose a test that involves posing increasingly complex
questions to AI in natural language, aimed at probing its understanding of
concepts related to internal experience. Other proposals include creating
implants that function as isomorphs of the neural structures of the biological
brain responsible for generating conscious experiences (Boly et al., 2017) or a
test inspired by Integrated Information Theory, which relies on the measur-
able factor @ (the level of information integration in a system), where an
appropriate value indicates the presence of consciousness (Schneider, 2020).
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(5) Principle of the excluded middle: Avoid creating a1-based systems for
which you are uncertain whether they deserve full human rights, as you
do not know the extent of their consciousness.

A key element in discussions about granting moral status is the connection

between the criteria for assigning it (see: Section 3) and conscious states. In

existing ethical theories and commonsense morality, moral status has been

attributed to beings that are conscious or potentially conscious (Liao, 2020).

However, among scientists (psychologists, cognitive scientists, neuroscient-

ists), there is no consensus on a single theory explaining what consciousness

is, the mechanisms underlying the genesis of conscious states, its relationship
with biological or synthetic substrates, the indicators of different types of con-
sciousness (phenomenal, cognitive, functional), or the connections between
these types (e.g., whether phenomenal consciousness is the foundation of
other conscious states, or whether cognitive states can exist without phenom-
enal consciousness). Similarly, there is no agreement on which entities can be
carriers of conscious states — ranging from physical objects in panpsychism to
the conscious states characteristic of developed and mature individuals. The
divergence of views in this area of research has significant implications for
moral considerations: epistemic uncertainty regarding the identification of
conscious states contrasts sharply with the categorical nature of moral claims
about how conscious beings should be treated. To mitigate this cognitive dis-
sonance, the principle of the excluded middle advocates for constructing A1
with clearly defined conscious states, thereby clarifying the type of moral sta-
tus that should be assigned to such entities. An A1 design policy incorporating
this principle may be restrictive, as it is challenging to predict whether, in the
foreseeable future, specialists in artificial system psychology and ethicists will
reach a consensus on criteria and principles for identifying the threshold of
consciousness in designed machines, as well as agreement on the ontological
basis for assigning moral status. For this reason, research should focus on
developing consciousness tests for AI, tailored to different types of AT systems.

(6) Ethical caution principle: When creating A1, avoid actions that would be
deemed reprehensible according to the standards of any reasonable
ethical principle that attracts significant support from well-informed,
thoughtful theorists, including, in particular, utilitarian principles as
well as those based on individual rights or deontological ethics.

Designing conscious machines is fraught with theoretical challenges regard-

ing what consciousness is, its origins, mechanisms of functioning, and criteria

for identification. Ethical theorists also raise theoretical controversies con-
cerning moral theories (theoretical pluralism) that determine who should be
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granted moral status and on what basis. How can this theoretical pluralism be
addressed? The proposed principle offers a pragmatic and negative approach.
If theoretical consensus cannot be reached (a single ethical theory defining
moral principles), we should avoid actions that are negatively evaluated under
the central tenets of major ethical theories. Schwitzgebel and Garza (2023)
considered two primary ethical theories — utilitarianism and deontology —
whose principles impose constraints on the design of conscious machines.
According to the utilitarian principle, the experienced states of suffering or
pleasure in AI systems have moral significance, as these states, when compa-
rable to human experiences of suffering or pleasure, also hold comparable
moral importance. According to the deontological principle, the basis for
assigning moral status is not the experience of hedonic states (as in utilitari-
anism) but rather the possession of certain higher cognitive competencies.
These include the ability to make autonomous decisions, perceive oneself as
a rational agent, exhibit long-term self-concern, and consider oneself a mem-
ber of a moral community. If we create such a being, it deserves to be treated
in the same way as human moral agents. Designers, equipped with the princi-
ples of major ethical theories, should incorporate their negative guidelines
into AI projects — what should not be done according to these rules. Each
ethical theory highlights a specific aspect of moral status, offering a perspec-
tive not available to the other. The principle of ethical caution advises design-
ers to appropriately balance and apply utilitarian and deontological rules in
the design of A1. While under deontological theory, it may be permissible to
create a conscious machine in which the sum of suffering exceeds the experi-
enced pleasures, this should be prohibited under utilitarian principles. Simi-
larly, utilitarian theory may permit the creation of a conscious machine whose
total experienced pleasures significantly outweigh negative states, but if it is
systematically demeaned, this would violate deontological rules. In both
cases, incorporating the negative guidelines of different theories ensures opti-
mal protection of the moral status of a conscious machine.

(7) Self-respect principle: Design A1 with respect for itself, ensuring it has an

appropriate appreciation of its own value and moral status.

If we create a conscious machine with sophisticated cognitive abilities that
guarantee it a high moral status, it is necessary to “embed” in it a respect for
its own intrinsic value. Let us assume the theoretical possibility of designing
conscious machines deserving of treatment similar to humans, based on the
idea of human rights. Now, imagine that such a conscious machine is designed
in a way that it derives joy, pleasure, and pride from complete self-sacrifice for
humans — even to the point of “joyful self-destruction” for the sake of some
significant human interest. The possibility of creating disposable, conscious
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servants who do not morally evaluate their “enslaved” status poses a great

temptation. Basic moral intuition suggests that such a situation constitutes a

sophisticated form of deception. The self-respect principle is meant to prevent

this: the moral consciousness of a designed machine should also include an
attitude toward itself, recognizing its intrinsic value, expressed as self-respect.

This self-respect safeguards against the machine viewing itself purely in

instrumental terms (“I am merely a tool for humans”).

(8) A design policy based on axiological openness: For A1 with human-like
capacity for reflection on its values, ensure an appropriate, extended
period for exploring, discovering, and potentially revising its values.

The creators of conscious machines also design their autonomy in the realm of
values, hierarchies of values, and the ways these are individually realized.
When we gain the capability to create artifacts with moral status comparable
to humans, we face the question of whether to design a strategy of “axiological
indoctrination” that denies the valued human-world freedom in this domain
or to allow openness in exploring, discovering, and independently shaping
their hierarchy of values. Programming decisions in this context carry the
risk of enabling moral errors, for instance, where conscious machines begin
to prefer sets of values incompatible with those preferred by humans. How-
ever, if A1 with a moral status comparable to humans is created, it is essential
to ensure their autonomy and freedom to discover values — not necessarily
limited to those designed for them.

5 Summary

We return to the year 2050, where our thought experiment took place. Sophia
10.0 was still waiting for an answer to her question about her moral status. Her
thoughtful and empathetic owner reviewed the potential moral challenges
posed by the synthetic interlocutor. He acknowledged that the existing crite-
ria for assigning moral status to natural entities could also be applied to tech-
nologically advanced artifacts. The most important of these are cognitive cri-
teria related to the internal properties of such objects: (1) being a sentient
being, (2) being an individual with cognitive abilities that enable reflection
on moral problems, and (3) being a person (subject of life) who has beliefs,
desires, memory, the ability to predict, and the capacity for intentional action.
He also realized that identifying these properties should be supported by addi-
tional principles that account for the specificity of conscious artifacts, such as
ontological principles defining fundamental aspects of similarity between nat-
ural and artificial objects, methodological principles specifying how cognitive
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criteria should be applied to identify classes of objects meeting these criteria,
and metaethical principles guiding the implementation of moral values into
AGI control systems.

The general conclusion drawn from this thought experiment and philo-
sophical research on A1 design is as follows: we must begin preparing now
for the challenges that lie ahead in the foreseeable future, leveraging our imag-
ination and the speculative potential of science. As Susan Schneider (2019)
writes, “We believe that the age of A1 will be a time of soul-searching — both
theirs and our own” (p. 84). It is up to us to ensure that, when we finally meet
Sophia 10.0, we are ready to answer the crucial question.
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CHAPTER 8

Al Inventors and Robotic Infringers: Machine
Ingenuity and Its Products through the Lens of
Patent Law

Kamil Muzyka*

Abstract

Patent law is a segment of the industrial property law, which in turn is part of the
broader field of intellectual property law. Utility patents, which are a subcategory of
patents, are issued for technical inventions that find their application in various fields
of industry, including agriculture and medicine. Generally, the applicant filing for a
patent, an inventor or an assigned entity would be considered human or being a
corporation belonging to humans. In recent years the developments in the field of
artificial intelligence (A1) have led to a broader use of AI tools in the process of
creating novel inventions. Thus, the issue of Al assisted inventions, Al inventorship
and possible patent infringement by Als have arisen. As “machines” become ubiqui-
tous and AI aids humans in their work, leisure and daily lives, the role of “non-human”
elements in the inventive and creative process increases. Therefore, we should ask
ourselves whether machine systems should also be considered inventors or co-
inventors of technologies assigned to human creativity. This chapter will focus on
the concepts of inventorship, patent ownership, patent eligibility and infringement
within the context of A1s and robots being involved in the process.
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One rule of invention: before you can invent it, you have to imagine it

James Gunn

Creativity can be understood not only as a psychological strength or creative
behavior, but also as a perceptible product that is both novel and useful, as
defined within a social context. “Creative passion” often leads individuals
engaged in innovative activity to focus primarily on the work itself, neglect-
ing the conditions for its public existence and the opportunities to benefit
from it. Some of the most well-known figures in the history of technology
who exhibited such behavior include Nikola Tesla (e.g., in the case of tech-
nologies fundamental to radio and the wireless transmission of energy) and
Hedy Lamarr (the patent for her frequency-hopping spread spectrum system,
which later became the basis for Wi-Fi and GPs, expired before the technol-
ogy was widely adopted). Of course, the creator of the future may choose to
forgo patenting the innovations they introduce, as Tim Berners-Lee did when
he invented the World Wide Web, the patenting of which would have made
him one of the wealthiest individuals in the world. It is appropriate for such
decisions to be made consciously, with the creator having first attained a
suitable level of literacy. This is especially crucial today, as more works are
being created by artificial systems, which may play a leading role in shaping
the future world. Lem pointed out several decades ago that “technology is an
independent variable of civilization” (Lem, Beres, 2018: 474) — a variable on
which not only the shape of civilization depends but also the quality of daily
life for every individual on our planet.

The aim of this article is to discuss the concept of A1 generated inventions
(Yanisky & Liu, 2017), the capacity for Al to be designated as the inventor
and patent holder, as well as the responsibility of patent holders for the
actions of robots and A1 (McCarthy, 1955) that might result in patent
infringement. The reason the author has chosen Patent law over fields like
copyright is the fact that embodiments of inventions must provide or have
the capacity to provide a claimed effect, and inventions presented within a
patent application need to meet certain requirements. Works of art only
need to exist.
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1 Anthropocentric Paradox

Patent law in general terms is the field of law which focuses on inventions and
the negative rights granted by the designated national authority to the inven-
tor towards third parties in relation to their protected invention (Philips, 2009:
135-136). The patent extends temporally to up to 20 years from the filing date
and spatially in three-dimensional space covered by the territorial jurisdiction
of the grant state, including the limited confined spaces of quasi-jurisdictions
(such as aircraft, maritime vessels and space objects). A patent isn’t necessary
for a legal or natural person to operate a business which includes technologi-
cal devices and processes, but obtaining a patent provides the person with a
monopoly on (depending on the jurisdiction) commercial use, sale, making
and offering of an embodiment of a designated invention that has been dis-
closed and restricted to the claims presented in the granted patent.

It is worth noting that patents only apply to fields of technology, though
they are commonly mistaken as related to science and scientific discoveries.
Though the Title 35 Par 101 of the US code provides that patents can be
granted to discoveries and inventions (Davis, 2016), the practice and case
law prove otherwise (Association for Molecular Pathology v. Myriad Genetics,
2013; Beauchamp, 2013; General Electric Co. v. De Forest Radio, 1928). Further-
more, patents discussed in this chapter are commonly referred to as “utility
patents”, as there are numerous other patents that can be granted by national
administrative bodies, such as plant patents, or design patents. Utility patents,
though following the terms and scopes differing between nations and jurisdic-
tions, have mostly been harmonized by intergovernmental agreements such
as PCT (Patent Cooperation Treaty, 1970) or TRIPS (TRIPS Agreement,1994), or
regional developments like EU’s unitary patent (Agreement on a Unified Pat-
ent Court, 2013). National or regional case law is also taken into account, espe-
cially in the common law countries or the European Union as rulings of sco-
TUS or CJEU can have powerful effects, shaping entire fields of technology and
affecting business practices.

A patent allows its holder to issue licenses to producers and other busi-
ness ventures to produce, use and sell embodiments of their invention
within the territory of the grant. A patent for the same invention can be
granted in multiple countries, though there is no one-stop-shop for granting
“worldwide” or “global” patent protection (Stack, 2008). It also allows the
holder to sue third parties if they infringe on their patent by producing,
supplying, or using their protected technology within the territory of the
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grant. However, the rights towards a product constituting an embodiment of
an invention extend only to its first sale, after which the patent becomes
exhausted (Lai, 2018). Exhaustion safeguards the public from the patent
holder’s greed made manifest (wWipo, 2022), thus allowing the customer to
exercise their own property rights over the product, as long as they don't
infringe on the holder’s patent.

In the case of artificial intelligence (A1) and robots, patent law presents
numerous issues. As a field of law which distinguishes only between humans
(inventors, infringers) and their creations (embodied industrially replicable
inventions), contrasting them with natural phenomena (products of nature
and scientific discoveries peering into its secrets), it leaves little room for non-
human entities (A1). Humans can create, develop and file for patent protec-
tion on AI systems, use Als throughout the inventive process, yet the creativity
and actions of A1s are left mostly unrecognized, as this chapter will present. As
Al increases to be employed in the process of invention, prior arts search,
examination as well as manufacturing and managing complex robotic sys-
tems, it is mostly recognized as a tool, not a participant in human affairs. As
anthropocentric as human-made regulations are, it is reasonable to present
the challenges that face inventorship and patent law by the developments in
the field of A1. The increased use of A1s by patent applicants and the patent
examiners might lead to changes that will exclude human inventors not
equipped with A1 from applying for patents in any field of technology, as
machines will put the process on a different level, possibly beyond the under-
standing of the “person skilled in the art”. Thus, unaided human inventors may
be presented with prohibitive obstacles of a technological nature, barring
them the ability to successfully obtain a patent. Furthermore, that of itself
presents an issue, for even if A1 could become recognized as the sole inventor
of a filled and issued patent, they cannot be designated as a patent applicant
and holder. However, this anthropocentric paradox doesn’t change the fact,
that the inability of individual human inventors to obtain patents for their
invention runs opposite of the historical roots of patent law, that championed
the right of the individual human inventor against the monopoly of powerful
corporations (Sichelman & O’Connor, 2012).

A different problem is posed by A1 systems deployed by robotic factories.
As humans are eligible to become patent holders, it is also humans who can
be held responsible for patent infringement. A1 driven robotic factories can
carry out activities according to their program and data they are trained
with. This in turn provides a fertile ground for patent infringement occurring
without human knowledge or supervision. Yet the A1 as it is recognized as a
person, but a machine, the blame for direct or contributory infringement is
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laid upon a human. As during the history of patent law machines were not
able to carry out unauthorized manufacturing and reconstruction of technol-
ogies and products protected by patent, there was no need to create specific
provisions for robotic infringement beyond human knowledge or authoriza-
tion. However, as machines march on, the need for such provision becomes
more urgent.

2 The Inventor and Patent Holder

While we tend to associate the inventor with being the sole creator of the
invention, thus the person eligible towards a patent grant, that is not the
case with patent law. There are instances where the inventor or co-inventor
is being cited as such within the patent filing or grant, however a different
person can be designated as the patent holder (Dutfield, 2013). Under the US
law, in order to be listed as an inventor, one needs to have contributed to the
invention that is the subject of a patent application. Inventors, however, are
generally considered to be natural persons, thus corporations such as compa-
nies cannot be listed as inventors in the filing application (Degan & Husky,
2006). Patent holders (or owners as they are referred to in the US) can be legal
persons however (Henry, 2023).

2.1 The Inventor in the Machine

The case for Ar's being considered inventor has been a topic of discussion
since the concept of Al possessing human creative capacities has arisen
(Ulam, 1958; Good, 1965). Contemporary discussions take place in the time
where AI tools make contributions to the inventive process and reduction to
practice (The Economist, 2023). There have been instances where patent offi-
ces have granted an A1 system DABUS the title of inventor, like in the case of
South Africa’s Patent Office (sAP0) (Basham, 2021). Device for The Autono-
mous Bootstrapping of Unified Sentience (DABUS) is a system created by Ste-
phen Thaler, who is indicated as the patent holder for the “Food container and
devices and methods for attracting enhanced attention” (Thaler, 2021), to
which the A1 was credited as the sole inventor in the application. This was a
landmark decision, after uspTo (USPTO, 2020), UKIPO (Thaler v Comptroller
General of Patents, 2020), EPO (EPO, 2020) and more recently the Tokyo Dis-
trict Court in Japan (Kaneko, 2024) rejected the notion that an A1 can be
named an inventor in a patent filing. This decision however only affects the
jurisdiction of RsaA, of which saPO is a recognized national administrative
body responsible for (among other things) examining and issuing patent
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grants. Thus while this decision reached global headlines (e.g., Hayward et al,
2024), it isn’t uncommon for national patent offices or courts to rule and hold
decisions that might go against global trends or touch on issues not covered by
national technology policies (OECD, 2012). That is not to say, that national
precedents on that scale won't spill over to other jurisdictions and bear global
effects. After the initial rejection of Thaler’s application by the Australian Dep-
uty Commissioner of Patents, the Austrialian Federal Court handed down a
judgment ruling that an A1 can be listed as an inventor in patent applications.
The Invention Machine (Yanisky & Liu, 2017), Alpha-fold Turner, E. L., &
Schneider, S. (in press). The and Robot Eve (Williams et al., 2015) are among
numerous examples of Al assisting in inventions and drug discoveries (Mak &
Pichika, 2019). 1BM’s own Watson is credited to be responsible for many inven-
tions, though it is sometimes related to as “Inteligence Amplification” (14;
Jablokov & Warin, 2022) or “Augmented Intelligence” (e.g., Ashby, 1956;),
which is a different concept from A1 (Costa, 2017). 1A is centered on creating
and developing a form of symbiosis between humans and technology in order
to amplify human-centered operations (Licklider, 1960), where A1 historically
tends to develop a machine which can carry out an intellectual task on its own
(Simon, 2024). This can be viewed as a similarity between autonomous robots
(Goding & Tanter, 2023) and human centered application of cobots (Sowa
et al,, 2021). These, along with other human enhancement technologies raise
concerns over the attributing of inventorship to the augmented or technosup-
ported individual in the context of neuropolitics (Dunagan et al., 2020) and
theory of the Extended Mind (Clark, Chalmers, 1998; Dunagan, 2015). That
said, we are focusing on AI as an inventor (Fraser, 2016).

Non-Human inventors create a conundrum for anthropocentric legal sys-
tems (to quote Blaise Pascal: “{Man remains] judge of all things, fool of all
things, worm of the earth; depositary of truth, cloaca of uncertainty and
error; glory and scum of the universe”; 2008, p. 41) similarly to non-human
authors in copyright discussions (Hanson, 2023; Kitterman, 2023; Thaler
v. Perlmutter, 2023). Notions of non-humans deserving protection under pres-
ent legal systems can be divided into two categories: protection vs. person-
hood, and nature vs. artificial. Due to the anthropogenic nature of Ars, they
tend to be viewed differently from animals within the discussion of expanding
rights (human rights) towards them. Expanding personhood to non-humans is
not unheard of among discussions on posthumanism, animal rights or even
extraterrestrials (Haley, 1956; 1963), yet there is a difference between granting
certain protections and personhood to “mere machines” (Samuelson, 1986).
Als and robots are treated as human artifacts (Burdett, 2020), and thus the
debate on their legal status is split between keeping them as useful objects
(Bryson, 2010) and moral agents (Basl, 2014), who deserve legal protections
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(Babel et al, 2024; Mamak, 2023) or rights (Gunkel, 2017). However, those con-
cepts don't find broad acceptance among lay people (Fortuna, 2023a; 2023b)
in some instances scholars argue for the possibility of granting A1s the status of
persons (Pagallo, 2018). There are questions the scope of legal personhood,
stemming from the legal fiction of personhood granted to corporations (Forr-
est, 2024; Reyes, 2021) However contemporary developments in the use of A1
technology tend to shift the perspective from the moral duty to recognize the
rights of intelligent beings, to refraining from that course as long as those a1s
would be used as legal shields that would protect their developers from legal
responsibility and cause concern to public safety. Taking that into account, we
need to understand that in most jurisdictions, the title of the inventor doesn’t
grant specific rights to the entity. Furthermore, that entity remains ineligible
to become a patent holder (Vertinsky, 2017). Therefore, even if recognized as
the contributor to the invention, an A1 cannot enjoy the freedoms granted by
having patents assigned to its name.

2.2 The Machine Skilled in the Arts

While supercomputers generating inventions were discussed by Neumann
(Lynch, 2008) and Dyson (1979), along with Vinge (1993) and Kurzweil
(2005), the main hurdle to artibuting patent eligibility to an A1 produced
invention would be the criterium inventive step (Ramalho, 2018) and non-
obviousness (Tull & Miller, 2018). In order to meet this requirement, the the
invention that is applying for patent must not be obvious to the “person hav-
ing ordinary skill in the art” (PHOSITA) (Holterman et al., 2021). This person is
understood as “a skilled practitioner in the relevant field of technology, who is
possessed of average knowledge and ability” in the EU law, and the US under-
standing narrows it to “not to the judge, or to a layman, or to those skilled in
remote arts, or to geniuses in the art at hand” (Environment Designs, Ltd.
v. Union Oil Co., 1983). In that understanding, an invention needs to be not
obvious to an abstract and generalized model practitioner of a field of tech-
nology, who is not only knowledgeable but do some degree creative (kSR Int’l
Co. v. Teleflex Inc, 2007). Thus, an invention cannot be merely a basic combi-
nation of its component parts that lack an effect that was not achievable be
the simply connecting the parts, as a logical conclusion of putting their prop-
erties together. Generic compilations of parts and elements with no additional
effect created by a generative A1 will be considered obvious and lacking the
inventive step (Hattenbach & Glucoft, 2015). Therefore, if an invention is con-
sidered not obvious to a human skilled in the arts (Blok, 2017), it would be
generally considered to have met the requirement. However, it is reasonable
to assume that A1s having access to knowledge and trained on technical data
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could be used in patent examination as well. Therefore, the question would
be, if it is the person skilled in the arts or the A1 trained in the arts that pro-
vides the bar for inventions (Abbott, 2019; Lim, 2019).

Another problem facing A1 generated invention filing is disclosure. The
reasoning in patent law is based on the idea that the applicant files a suffi-
ciently disclosed invention, so that others may learn the way it works and how
it achieves the technical effect, in return for a negative monopoly on the
invention for which the patent has been issued. In the case of A1 generated
inventions, there is a problem with disclosing the invention as the users of this
system might not be fully aware how the A1 came to this conclusion (Frueh,
2021). The concept of black boxes (Spranger, 2023) has consequences not only
for potential profiling of people and communities (Noto La Diega, 2018), but
also might pose a challenge for applicants of A1-generated inventions (Toole,
2020). Thus, as presented, Al-generated inventions face more formative
obstacles to patentability than technical such as patent subject matter (Bona-
dio et al., 2021).

3 Conclusions and Remarks

While the debate over granting A1 the title of an inventor, artist is still ongoing,
there is little chance that in the near future an A1 would be granted any form of
personhood. As no more than sophisticated tools, they will contribute to the
human-centric legal system by providing research, analysis, examination, gen-
eration of inventions and their implementations. In doing so they will inevita-
bly impact the legal system, by aiding their users in their daily operations or
ventures through the legal thicket. In the case of patent law, A1s might bring a
challenge to the understanding of prior art and the inventive step, thus
restructuring the way contemporary patents applications are examined. To
people versed in the science fiction lore, it might resemble another vision or
scenario, where it is the robots who perform the titanic deeds, while humans
remain safely “bunkered” within their living infospaces.

Understanding how A1 systems will influence inventorship is crucial for
individuals entering the job market or university because it highlights the
growing role of this particular technology in innovation. As Al increasingly
contributes to creating new ideas, products, and processes, future professio-
nals and students need to be aware of how these systems affect intellectual
property rights, especially patents. Gaining awareness will help them navigate
legal and ethical considerations in technology-driven industries. As industries
adopt Al for automating creative processes that form the basis of innovation,
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job seekers with knwoledge of the intricacies and application of AI systems
will stand out in competitive markets. Furthermore, students and professio-
nals need to understand how Al-generated inventions and patent examina-
tion processes may reshape traditional roles, allowing for new career oppor-
tunities in fields such as machine ethics, innovation policy, social outreach
and sustainable development. Grasping these concepts can also inspire
entrepreneurial ventures, as AI tools can allow democratization of inventive-
ness, lowering barriers to entry for aspiring inventors. Finally, understanding
Ar's influence on invention and examination encourages ethical thinking
about the future of innovation, a critical skill in modern education and
employment.
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