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Since Zuckerberg relaunched the term Metaverse in 2021 as the cornerstone of 

a new Facebook corporate strategy, which has since gone under the umbrella name 

Meta, the resulting high dose of hype has generated countless misunderstandings 

and contributed to creating biases, destined to impact its development in the short 

term. The term Metaverse is not new, it is mentioned for the first time in the science 

fiction work òSnow Crashó by Neal Stephenson in 1992, in which it indicates a 

virtual universe parallel to the physical one which individuals do not access 

occasionally, but constantly during their daily life. That version of Metaverse is 

described as a digital dimension deeply integrated into everyday life, where people 

go to spend time, but also to carry out missions and earn money, socialize, and 

develop their social role. All the dystopian aspects related to Stephenson's narrative 

become a warning to the future virtual worlds, the real ones, which during the writing 

of the novel were starting to emerge from research centres and companies and 

slowly transform into commercial projects accessible to an increasingly wider 

audience. 

Thirty years later, what is the Metaverse? Letõs start from a consideration: the 

Metaverse does not yet exist today. The hype generated by Meta's announcement 

catalyzed a fervent debate on the terminology and its actual validity. The 

conversation made it possible to clarify some of the components of the Metaverse, 

the key aspects that constitute this technological paradigm, but until now we are 

mainly talking about a technological ambition that will still take years (according to 

Zuckerberg himself, by 2030) to materialize. What is now called the Metaverse, or 

rather the many projects that are marketed using this term are mainly pre-existing 

or newly created virtual worlds that incorporate the ambition of the Metaverse, 

which include some of the characteristics and which are presented as platforms for 

hosting valuable activities that go beyond just entertainment. In this context, 

applications for digital marketing, brand awareness and sales certainly played and 

still play an important role. Fashion companies are organizing their first fashion 

shows in virtual spaces gathering attendees from all over the world and 

experimenting with shapes and aesthetics with imagination as the main fabric; 

musicians are holding digital concerts to International audiences with virtual 

logistics, a trend accelerated during the long global pandemic. But all of these 

initiatives are still relying on traditional tech solutions with the future metaverse in 

mind. 

Putting aside the hype and confusion that can result from it, focusing excessively 

on the term risks leads us onto a track without a clear destination. Rather, I find it 

more useful to reflect on why the term Metaverse has spread so rapidly and what 

are the underlying processes that have made this concept emerge. One of the causes 

could be the high complexity of the current technological landscape. With the 

progressive convergence between technologies, each new project is increasingly 

difficult to characterize and explain, while the old terms end up becoming obsolete, 
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incapable of fully capturing the different facets. A new complexity requires 

rethinking the semantics with which it can be finally explained and shared. Here the 

term Metaverse, unknown to many, quickly becomes a fresh tool, without previous 

bias, which in a single word encompasses countless technologies without having to 

explain any particular one in detail. The term, even when used improperly, 

however, helps to summarize the new paradigms of digital experience even for 

neophytes, thus allowing the exchange of opinions and perspectives among a wider 

audience, effectively involving them as an active part of a historical process from 

which otherwise they would feel alienated. Metaverse thus becomes a useful 

umbrella term to simplify the new technological complexity, more informative of 

cultural and social processes than of accurate technological aspects, the latter still in 

the development phase. For this last reason, establishing a rigid, indeed very rigid, 

perimeter around the Metaverse theme risks harming the development of this new 

paradigm in its beginning stage, stifling the innovative drive and the countless 

experiments that aim to create a new iteration of the Internet. 

Keeping the limits of the term Metaverse òfluidó, there are some definitions that 

can help us communicate the concept more succinctly. One of these, developed by 

the network of professionals of the XRSI organisation, states:  

A network of interconnected virtual worlds with the following key characteristics: 

Presence, Persistence, Immersion and Interoperability. Metaverse is the next iteration 

of the internet enabled by several converging technologies such as Extended Reality 

(XR), Artificial Intelligence(AI), Decentralized Ledger Technologies(DLTs), neuro-

technologies, optics, bio-sensing technologies, robotics, improved computer graphics, 

hardware, and network capabilities.1 

A second definition that I would like to cite is that of the Observatory on the 

Metaverse of the Polytechnic of Milan which cites: 

The Metaverse represents an immersive, persistent, interactive and interoperable 

ecosystem, composed of multiple interconnected virtual worlds in which users can 

socialize, work, transact, play and create assets, also accessing via immersive devices.2 

These definitions underline how the interconnection between virtual worlds 

must be organic, the result of an infrastructure and a broader plan than just the 

intercommunication between worlds, but of which each virtual world represents an 

iteration and a miniature function. Similar to websites included by but not exclusive 

to the broader Internet. 

 
1 X Reality Safety Intelligence (XRSI), The Metaverse, 2023, XRSI. Available at: 

https://xrsi.org/definition/the-metaverse. 
2 Osservatorio Extended Reality & Metaverse (a cura di), Cosõ¯ il Metaverso e come funziona, 

esempi e tecnologie, 2023, https://blog.osservatori.net/metaverso-cos-e-come-funziona-esempi-

tecnologie#:~:text=%C3%88%20una%20piattaforma%20social%20VR,di%20creazione%20di%20gi

ochi%20integrato  

https://xrsi.org/definition/the-metaverse
https://blog.osservatori.net/metaverso-cos-e-come-funziona-esempi-tecnologie#:~:text=%C3%88%20una%20piattaforma%20social%20VR,di%20creazione%20di%20giochi%20integrato
https://blog.osservatori.net/metaverso-cos-e-come-funziona-esempi-tecnologie#:~:text=%C3%88%20una%20piattaforma%20social%20VR,di%20creazione%20di%20giochi%20integrato
https://blog.osservatori.net/metaverso-cos-e-come-funziona-esempi-tecnologie#:~:text=%C3%88%20una%20piattaforma%20social%20VR,di%20creazione%20di%20giochi%20integrato
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The future Metaverse is, as we have mentioned, the result of the convergence of 

multiple technologies. A class of technologies in particular characterizes this new 

paradigm, namely XR technologies. 

2. EXTENDED REALITY AND SYNTHETIC DREAMS 

The acronym XR stands for Extended Reality or Experience Reality, referring 

to digital technologies designed to extend the physical context perceived with our 

senses. It is possible to do this by superimposing digital content on the physical 

environment (as in the case of mixed reality) or by replacing it with an entirely digital 

context (as in virtual reality). XR technologies form a spectrum of solutions, called 

the "Milgram Continuum"
3

 which allows us to manipulate what we perceive of the 

surrounding world, depending on the specific needs and objectives we want to 

achieve. XR are technologies based on the engineering of sensory illusion, primarily 

optical, to generate emotional, psychological and behavioural effects in the 

individual through controlled and reproducible exposure to artificial sensory 

stimuli.
4

 

The stimulation as well as the use of immersive content is mediated by 

appropriate interfaces called headsets or HDMs (Head Mounted Displays), whose 

rapid evolution is opening up new scenarios of digital experience. As for Milgram's 

Continuum, it has always been deeply fragmented, requiring different devices for 

specific modalities of immersive experience. For decades there has been a clear 

separation between AR (augmented reality) and VR (virtual reality) devices, an 

aspect that has limited both the development of XR content and the adoption of 

these technologies by the general public over time. Separate devices and 

experiences translate into the need for a choice of one of the two devices because 

both would result in a significant expense, as well as the possibility for developers to 

focus on only one paradigm of immersive experience to the exclusion of the others. 

This is a legitimate situation, but one that does not effectively align with the 

complexity and fluidity of user needs in the real world. The activities we carry out, 

for example, education, would in the same educational framework require both 

immersive sessions (VR) to transport the user into tailor-made contexts, and 

sessions capable of maintaining sensorial contact (AR) with the physical 

environment and with other human users. Until now, this variability would have 

required separate hardware, applications developed separately and constant 

 
3 R. Skarbez, M. Smith, M., M.C. Whitton, Revisiting Milgram and Kishinoõs Reality-Virtuality 

Continuum, in òFrontiers in Virtual Realityó, 2, 2021. https://doi.org/10.3389/frvir.2021.647997  
4 G. Riva, B.K. Wiederhold, et al., Brain and virtual reality: What do they have in common and 

how to exploit their potential, in òAnnual Review of CyberTherapy and Telemedicineó, 2018, pp. 3ð

8. https://publires.unicatt.it/en/publications/brain-and-virtual-reality-what-do-they-have-in-common-

and-how-to--3  

https://doi.org/10.3389/frvir.2021.647997
https://publires.unicatt.it/en/publications/brain-and-virtual-reality-what-do-they-have-in-common-and-how-to--3
https://publires.unicatt.it/en/publications/brain-and-virtual-reality-what-do-they-have-in-common-and-how-to--3
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operational interruption with obvious time inefficiencies. However, starting from 

2023 we are witnessing to see a significant shift towards a paradigm I prefer to call 

Blended Reality. New devices such as the Meta Quest 3 by Meta and the Vision 

Pro by Apple allow us to deliver both entirely immersive (VR) and mixed reality 

experiences, superimposed and contextualised on the external physical world. A 

single device to rule them (experiences) all, functional to enjoy multiple immersive 

modalities, adapting them to the specific needs, composing (hence the term 

blended) the optimal mix between physical and digital content. 

Associated with immersive technologies is the concept of presence, i.e. the 

subjective sensation of actually being in virtual environments as if they were real.
5

 A 

further iteration of this concept is the user feels present in a synthetic space when 

his brain begins to react to virtual stimuli as if they were physical. The user, at least 

today, knows that he is in a fictitious environment, but what matters is that there is 

a part of the brain that reacts to the virtual context independently of the user's 

awareness resulting in meaningful behavioural changes that can serve multiple goals. 

Complementary, but not coinciding, is the concept of immersion. The latter is 

mainly linked to the technical aspects of the viewer, its performance and the 

sensorial quality of the conveyed virtual experience which undoubtedly influences 

the sense of presence, but does not determine it entirely. This is why a high-

resolution virtual experience is not enough to generate an optimal sense of 

presence, linked above all to the coherence of sensory stimulation, emotional 

involvement and further factors including storytelling, personalization and multi-

sensoriality. 

One aspect that deserves to be highlighted is that the narrative regarding XR 

technologies as well as the development approach are significantly influenced by the 

chosen reference system: human user, hardware interface or physical world. A 

simple example: the idea that VR is a tool that isolates the user immersed in the 

virtual scenario. If we define the physical world as a reference point, it is legitimate 

to assert that a user in VR is effectively separated from the physical world at least in 

sensory (visual and auditory) terms. However, if we define the user as our centre 

and point of reference, immersion in VR mainly translates into a shift of presence 

from the physical world to the selected virtual one. For the brain exposed to the 

new virtual world, there is no single external reference centre other than its sensory 

system from which it gets information. This means that, as long as virtual stimuli are 

provided coherently, the new virtual world will be plausible and just as important to 

the brain as the physical one was before. This "importance" translates, for example, 

into the possibility of effectively reducing the sensitivity to pain of the physical body 

(in a clinical setting); and also, of a virtual emotional experience that can be 

 
5 G. Riva, S. Serino, et al., in òEmbodied Medicine: Mens Sana in Corpore Virtuale Sano, 

Frontiers in Human Neuroscienceó, 2017, DOI: 10.3389/fnhum.2017.00142. Available at: 

https://pubmed.ncbi.nlm.nih.gov/28360849/ 

https://pubmed.ncbi.nlm.nih.gov/28360849/
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compelling, suggesting caution in the case of using virtual experiences in individuals 

of young age, especially in the development stage, in which any psychological impact 

can lead to potentially long-term consequences. Thus the need to design VR 

experiences considering the principles of Safety by Design
6

 (as promoted by the 

eSafety Commissioner of Australia), in which safety countermeasures aim to 

anticipate the onset of risks rather than treating them after the fact. 

XR technologies are far from being new, the first VR headset that we could define 

as "complete" as it also features head tracking was developed in 1969, the famous 

òSword of Damoclesó by Ivan E. Sutherland, author of the paper òThe Ultimate 

Displayó. Alongside this chronology, the possibility of creating illusory contexts for 

the most disparate applications pushes us even further back into the past, probably 

to the origins of human imagination. As also described by Herman Narula in his 

book "Virtual Society", mankind has always exercised its imagination to create new 

"virtual" worlds and has done so not only for leisure but also (and probably above 

all) for intercept the future, evaluate opportunities to seize, avoid potential risks, 

visualize alternative scenarios and experiment with strategies without ever paying the 

consequences of the physical world, thus gaining in efficiency. These mental virtual 

worlds, not only a possibility but also a real physiological necessity, have always been 

a biological tool for exploring and prototyping value propositions before actually 

implementing them in the physical world and social processes. These same worlds 

have been created over time to offer a tool for social cohesion, in the form of 

collective imagination, myths and shared stories capable of incorporating ethical 

values, legal principles, and geographical notions. In practice, entire knowledge 

bases that individuals of a social group could access through their memory and 

orient themselves in the world using a portable, adaptable and constantly evolving 

map long before digital technologies such as smartphones and the cloud existed. 

An important consideration as it underlines that the drive and needs that are 

supported today through digital solutions have older roots inherent in our biological 

nature. 

We could suggest that current digital technologies are iterations of biological 

processes, developed to further extend what we have always done natively. In the 

case of XR technologies, the closest biological process we could refer to is probably 

dreams. A key component of the biological dream related to the digital experience 

in VR is the sense of presence: whatever the dream space visited, the person has the 

clear sensation of really being in that space, experiencing it firsthand, as well as 

shaping it in real time through one's own experience, one's memories. A sense of 

presence that can be unaware, as in most dreams, or aware, as in the case of the 

lucid dreams experienced by oneironauts. VR offers us the possibility of 

reproducing some of the conditions of dreams, transporting the user beyond the 

boundaries of their body and the surrounding physical environment, establishing 

 
6 Safety by Design. ESafety Commissioner. https://www.esafety.gov.au/industry/safety-by-design  

https://www.esafety.gov.au/industry/safety-by-design
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an intimate relationship between person and virtual space, and limiting interference 

from the physical world. If today the dream is constantly shaped by the dreamer, 

with the evolution of VR technology it is legitimate to expect that individuals will 

also be able to shape the virtual scenario by adapting it to their needs. This is 

partially already happening thanks to two aspects: data and Artificial Intelligence. 

The peculiar features that XR technologies offer in addition to our natural 

imaginative ability are control, data and shareability. Since these are software 

contents, the development of virtual scenarios can be subjected to granular 

modifications and rapid prototyping resulting in high design flexibility tailored to 

the end user and the target context. Once the content has been created, it is possible 

to share it with anyone equipped with an appropriate interface, with the certainty 

that the experience will always be lived in a predictable and standardized manner 

according to the requirements set initially. Finally, a fundamental element, the entire 

experience can be quantified, collecting useful data to objectively characterize user 

interactions and inform improvement, tracking and personalization processes. Let's 

explore this first aspect in more detail. 

3. IMMERSIVE DATA AND QUANTIFIED EXPERIENCES 

With current technologies, a 20-minute virtual reality session results in the 

acquisition of approximately 2 million data points.
7

 The latter relates only to the 

user's motor interactions within the virtual context. A considerable amount of data, 

to which we must add behavioral data inferable from how the user interacts with the 

synthetic context. VR allows us to expose the individual to on-demand contexts, an 

aspect that makes the user's actions always reactions to what he sees and hears. The 

virtual context thus becomes a trigger through which to induce specific reactions 

that describe much more than the motor act, including identity, personality, and 

preferences. XR technologies are not only projectors of immersive experiences but 

are mainly sensors, and the raw data collected from immersive sessions (immersive 

analytics) enable further and much more complex inferences, allowing us to 

characterize and quantify aspects such as health conditions and mental states. A 

rapidly evolving scenario thanks also to the progressive integration into new headsets 

of additional sensors at increasingly less prohibitive costs, such as eye-tracking, face-

tracking and even EEG. 

Technologies such as VR allow the user to be exposed to synthetic contexts 

capable of impacting the person's psycho-emotional state and inducing 

compensation processes in the brain using its innate ability to adapt. Thanks to the 

data collected by the headset itself, it is possible to carry out this process in a 

 
7 M.R. Miller, F. Herrera, et al., Personal identifiability of user tracking data during observation of 

360-degree VR video, in òScientific Reportsó, 10(1), 2020. https://doi.org/10.1038/s41598-020-74486-

y 

https://doi.org/10.1038/s41598-020-74486-y
https://doi.org/10.1038/s41598-020-74486-y
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programmed, controlled and improvable manner over time, to guide the user 

towards objectives of interest depending on the context of use. This is the 

foundation of the application of VR in the most varied fields. 

In healthcare, there are now around 500 startups in the world that are applying 

immersive technologies to support patients and the operations of clinical staff. 

Already in the 1990s, Dr. Hunter Hoffman and Dr. David Patterson had shown, 

with the Snow World project
8

, how virtual reality could be used as a tool to reduce 

the perception of pain as an alternative to traditional drug administration. Today 

such studies have extended to a multitude of contexts, for example applying virtual 

reality as a virtual sedation tool, i.e. as immersive experiences designed to reduce 

the rate of total sedation of patients undergoing invasive and painful medical 

procedures, such as vascular access.
9

 This use is capable of improving the quality of 

patientsõ therapeutic experience while also reducing the onset of side effects 

resulting from sedation, optimizing clinical practice by reducing costs and time 

management. Remaining in the healthcare sector, VR is widely used in neuromotor 

rehabilitation, useful for increasing patient engagement during long and repetitive 

rehabilitation protocols, and for monitoring the progress of the patient's 

performance remotely, delivering a dedicated dashboard to the relevant medical 

personnel. Finally, the role of XR technologies in medical training and education is 

fundamental and growing. If traditional medical training requires suitable physical 

spaces and dedicated time, it is also true that these requirements suffer from 

significant limitations in terms of access to the training location, reduced timing due 

to the large number of people involved and costs related to the necessary logistics. 

If the best way to learn is learning-by-doing, XR technologies offer the possibility of 

remote learning-by-doing, allowing the creation of tailor-made medical contexts, 

accessible remotely to a greater number of people, reproducible as many times as 

necessary to acquire an adequate degree of confidence to minimize procedural 

errors. It should be underlined that in the current state of technology, training in 

this area can first of all provide added value in procedural training, but due to the 

lack of quality haptic feedback, its use for the acquisition of associated manual skills 

is still limited when involving fine and precise movements. 

4. ETHICAL CHALLENGES AND RESPONSIBLE INNOVATION 

 
8 H.G. Hoffman, T.L.  Richards, et al., Modulation of thermal pain-related brain activity with 

virtual reality: evidence from fMRI, in òNeuroReportó, 15(8), 2004, pp. 1245ð1248.  

https://doi.org/10.1097/01.wnr.0000127826.73576.91  

9 G. Sanna, A. Camporesi, et al., Virtual sedation as a substitute to pharmacological sedation 

during PICC placement in pediatric patients: A feasibility study, in òJournal of Vascular Accessó, 

2022. https://doi.org/10.1177/11297298221085424. 

 

https://doi.org/10.1097/01.wnr.0000127826.73576.91
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VR is engineered to impress the brain and induce behavioural patterns to guide 

the user towards valuable goals. If this is the basis for the various applications 

previously mentioned, it is also the basis for potential malicious uses. Virtual 

experiences can translate into actions of manipulation and persuasion capable of 

influencing people's identity, behaviour and physiological activity of their brain. 

Immersive technologies, VR first and foremost, offer possibilities that are not at 

all obvious in our daily lives: we can move to any desired context with just a click, 

changing the space around us to optimize our personal experience; we can change 

the body we embody in a matter of seconds, customizing it without limits to 

experimentation; we can overturn physical laws, at least the apparent ones, by testing 

our brain's reaction to new scenarios while maintaining a basic plausibility of sensory 

experience. This is an embodied experience that we have firsthand, going beyond 

the classic two-dimensional screen, entering the digital content, making the 

experience itself even more impactful to the point of seeming real to our cognitive 

system just enough to induce significant (and often invisible) internal changes. 

As shown by the research of Dr. Mel Slater, virtual reality is a medium of averbal 

learning
10

, capable of modifying cultural biases through the sole experience of 

embodiment in other bodies, without the mediation of verbal explanations. If this 

has significant therapeutic and social potential, it is also true that it can function in 

the exact opposite way, i.e. to introduce bias and influence the person's cultural 

perspective. 

Currently, the market for XR technologies is expanding, not only numerically 

but also qualitatively, with a growing percentage of young people, as well as new 

segments of the adult population. This trend, coupled with an ever-increasing 

possibility of data collection, especially sensitive data, undoubtedly requires 

clarifying what the risks and critical issues linked to the use of these technologies are 

and could be. What is the appropriate content for the different age groups? And 

what is the regulatory perimeter within which companies and content creators can 

carry out their work in a responsible and ethically sustainable manner? 

As with any digital transformation process, it is necessary to clarify which ethical 

values we recognize ourselves in and establish a governance system to safeguard 

them while implementing new technologies to achieve our goals. Using values as a 

reference, it becomes possible to start conducting responsible digital innovation, 

centred around the real needs of individuals and communities.  

Immersive technologies involve a new paradigm of both digital experience and 

data collection, resulting in new opportunities such as remote learning-by-doing, but 

we cannot forget that these are mirrored by critical issues, many of which are still 

 
10 D. Banakou, A. Beacco, et al., Virtual body ownership and its consequences for implicit racial 

bias are dependent on social context, in òRoyal Society Open Scienceó, 2020. DOI: 

10.1098/rsos.201848. Available at: https://pubmed.ncbi.nlm.nih.gov/33489296/ 

 

https://pubmed.ncbi.nlm.nih.gov/33489296/
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unnamed. The massive data collection possible in virtual worlds has the potential 

to undermine human rights in the context of a legal system still not ready to regulate 

the emerging properties of new technologies. As new interfaces evolve (including 

the progressive merge with neurotechnologies), the capability to record mood and 

emotions with mental imagery and language increases the possibility of influencing 

these processes without necessarily the userõs consent. 

Global organizations such as XRSI, the Metaverse Standards Forum, MKAI and 

Euroimmersive play a fundamental role, catalyzing networks of professionals able 

to characterize these risks, anticipate possible developments and share this 

knowledge to inform policymakers and governments and promote a resulting 

regulation aligned with the real state of the art of technologies. The development of 

frameworks and standards, some of them focused on specific age groups (such as 

the òGuardians & Shield Frameworkó of the XRSIõs Child Safety Initiative), 

becomes a reference benchmark for the public debate, helping navigate the 

complexity of the fast emerging technologies while maintaining the humans in the 

loop of such a disruptive process. An example is the XRSI Privacy Framework
11

 

developed by XRSI to address privacy concerns in XR and spatial computing 

environments. The Framework operates through a structured approach consisting 

of Focus Areas (to provide the foundation for privacy integration in business 

practices and development), Functions (representing subcategories that organize 

privacy-focused activities within these areas) and Controls (specific actions taken to 

achieve privacy outcomes in business operations). The framework's significance lies 

in its role in guiding organizations to responsibly manage personal and sensitive 

data, aligning with various legal and regulatory requirements, and promoting a safer 

and more inclusive digital environment, adaptable to evolving privacy regulations 

and encouraging a human-centric privacy design. 

5. AUGMENTED INTELLIGENCE AND SYNTHETIC IMAGINATION 

ChatGPT recently celebrated its first year, full of pivotal changes affecting all 

areas, professional and personal. With the spread of generative AI and large 

language models, digital technology and access to information are increasingly 

pushed towards a new paradigm we can call the Conversational Web. Conversation 

becomes the new way to instruct and control machines, covering the underlying 

technical complexity of processes such as coding. Code converts into natural 

language, both in input and output. As described in a recent tweet, today the most 

trendy programming language is the English language, precisely because it becomes 

the most accessible means with which to control applications and computers. 

 
11 X Reality Safety Intelligence (XRSI), The Metaverse and Standards, 2023. Available at 

https://xrsi.org/publication/the-metaverse-and-standards. 

https://xrsi.org/publication/the-metaverse-and-standards
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This new paradigm revolves around the concept of a prompt, i.e. an instruction 

in natural language in which the context within which an operation will be 

performed is clarified, a specific task to be performed is indicated and further 

information is possibly provided to optimize the desired result. A large language 

model, or LLM, which receives this prompt as input, processes the instruction 

based on preliminary training and provides the most statistically valid output to 

respond to the instruction, generally in natural language. We speak to the machines 

and get in return an answer in our everyday language, but with the possibility of 

performing operations that are not at all trivial, starting from simple text processing 

up to the automation of entire workflows, as in the case of AI agents. An example 

is the recent update of ChatGPT which introduced GPTs, i.e. AI models similar to 

ChatGPT but specialized in carrying out specific tasks following the instructions 

provided by the user. The general user, because now this process is accessible to 

anyone who wants to try their hand at automating a process and requires a few 

minutes of initial setup, of which the most complex aspect consists of clarifying what 

you want to achieve and through which preliminary steps. In short, technical 

complexity is accompanied and sometimes replaced by the ability to plan a process 

and integrate it within a very specific strategy. Soft skills? Not anymore.
12

 

The introduction of GPTs is leading to the democratization of the design and 

use of AI agents, each with its own "expertise" and "personality" determined by the 

initial instructions. We could almost speak of modern "golems", the clay giants who 

in the Jewish tradition (the reference is famous in the popular culture of Prague)
13

 

were "activated" thanks to magical words of the Kabbalah and used to carry out 

various activities, as well as always deactivated for means of verbal operations. Today 

we can shape our digital golems (golem in modern Hebrew means robot) using the 

available data collected in exponential quantities thanks to digital channels. From 

the Conversational Web, we are already moving towards the Personality Web, with 

apps and platforms replaced by AI agents ready to be involved in specialized 

activities as assistants, or co-pilots of our routines. 

Aside from smart assistants, the generative AI wave is currently disrupting the 

content creation industry. Platforms such as Midjourney, Stable Audio, and Runway 

are opening the possibility for a broader audience to generate assets, from images 

to soundtracks and videos starting from just a textual prompt. As for XR 

technologies, this kind of generative AI could be approached as a tech iteration of 

a native biological skill: if XR has been compared to dreams, generative AI could 

be compared to imagination. Since our extreme past, we have used words to 

 
12 Cfr. The Dawn of the Intelligent Enterprise: AI and Machine Learning, in òOracleó, 2019. 

Available at: https://www.oracle.com/a/ocom/docs/artificial-intelligence/dawn-of-intelligent-

enterprise.pdf 

  
13 Barbican Centre, Meet The Golem: The First òArtificial Intelligenceó, in òGoogle Arts & 

Cultureó, 2023. Available at https://artsandculture.google.com/story/BAXhTNxULrWYKg  

https://artsandculture.google.com/story/BAXhTNxULrWYKg
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impress our minds and trigger visuals, stories, and connections. Whenever we read 

a book, word combinations similar to a prompt activate our imaginative skills and 

we design in our minds the entire story. Machines are becoming now our listeners, 

and we have the potential to only òimpressó these silicon-based minds and harvest 

their outputs for multiple uses. 

Side to the many opportunities, no less are the possible challenges. Text-to-assets 

generation is establishing a critical scenario, in terms of the future of work, jobs shifts 

and copyright. Also, as described in Luis Rosenberg's publications,
14

 if involving a 

person in a conversation can be very engaging, the same conversation can be 

exploited to extract information, even sensitive ones. Conversational AI models can 

be trained to identify any vulnerabilities in the human user and exploit these to guide 

the conversation to collect data and insights, even without the user's express consent. 

Today such conversations are conducted through dedicated UIs such as chats, and 

could soon acquire a face, behaviour and voice, becoming more engaging, and 

potentially addicting. Indeed, they are already doing it, and not just in the form of 

avatars and virtual humans on PC and smartphone screens. 

6. SMART SYNTHETIC WORLDS 

We began our exploration by citing the current trend of convergence between 

digital technologies. In this context, virtual reality and augmented reality experiences 

are progressively shifting towards entire virtual worlds. Although the set of 

technological ambitions specific to the Metaverse is increasingly clear, today we find 

these projects mainly in the form of gamified social virtual worlds, where millions 

of users find themselves operating within the rules established for each game every 

day. Not all are VR games, many are online virtual worlds enjoyed via PC or mobile, 

such as Roblox. However, Roblox itself, which currently has more than 200 million 

total users globally and approximately 66 million
15

 active daily from 180 countries, 

has recently announced an update that makes it usable in VR, thus opening up to a 

new audience (not necessarily generation Alpha or Z), and offering new experiential 

and data collection possibilities. The data shows how an entire new generation is 

willing to spend more than 4 hours a day on Roblox, building gaming experiences 

and engaging their network of friends, rather than visiting social networks. A new 

trend that brands such as Nike, Mattel, BMW and Walmart have already 

intercepted by launching branded worlds where to offer free experiences to young 

users, in exchange for precious insights relating to their preferences and habits. Data 

 
14 L. Rosenberg, The Manipulation Problem: Conversational AI as a Threat to Epistemic Agency, 

in òarXivó, 2023. Available at: https://arxiv.org/abs/2306.11748  
15 Cfr. Roblox Reports February 2023 Key Metrics: https://ir.roblox.com/news/news-

details/2023/Roblox-Reports-February-2023-Key-Metrics/default.aspx  

https://arxiv.org/abs/2306.11748
https://ir.roblox.com/news/news-details/2023/Roblox-Reports-February-2023-Key-Metrics/default.aspx
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that is already informing marketing strategies supporting the launch of future 

products aimed at communities of users currently under development. 

In addition to Roblox, Horizon World by Meta, VRChat, EngageVR, Spatial 

and many others are also becoming the new public squares in which young people, 

future professionals, citizens, customers and innovators meet not only to play but 

also to organize meet-ups, participate in musical concerts, even to take part in 

marches and events held entirely online but capable of emerging from traditional 

news due to their novelty. In these virtual worlds, further technologies are being 

integrated. Blockchain wallets are implemented to enable users to purchase digital 

assets directly in the game world (let's consider at this point how much raw and 

inferred data can be collected specifically regarding the purchase process, compared 

to traditional e-commerce). At the same time, AI in various forms begins to become 

an integral and indissoluble part of the very fabric of virtual worlds.  

Generative AI models are rapidly evolving towards the possibility of generating 

3D and audio assets, while models capable of generating entire virtual worlds 

starting from textual prompts are also expected soon, bypassing or partially 

facilitating the traditional modelling, animation and development. Game engines 

such as Unity have already launched development functions based on generative AI 

in beta, the same is planned for Roblox. Widely used platforms that will significantly 

broaden access to the creation of worlds to an audience that is perhaps less 

technical, but not necessarily less rich in ideas, projects and needs. In a world where 

it will be possible to spell entire virtual worlds using the right combination of words 

and data, the main challenge will no longer be technical feasibility or development 

per se ("overshadowed" by the intuitiveness of the conversational process), but rather 

the pragmatic objective for a virtual world and its activities. What added value do 

we want to provide through virtual worlds? What kind of value do we want to bring 

back to our physical reality? 

While the generation of virtual worlds will be democratized thanks to generative 

AI, the same will also support the evolution of virtual assistants integrated into these 

worlds. Characters called NPCs and traditionally associated with stereotyped and 

predictable responses will give way to smart entities able to converse, guide us in the 

virtual world, support us in solving problems and assist us in our activities. Of 

course, not just gaming activities. ChatGPT has already been integrated into the 

EngageVR training and events platform, as also happened during the recent CES 

2023 in Las Vegas at the Fiat/Microsoft booth
16

. The booth consisted of a VR 

headset that allowed participants to immerse themselves in a virtual environment in 

which to explore the new Fiat car model firsthand and in high quality. Nothing 

exceptionally new, if it weren't for the VR integration of ChatGPT: to answer the 

questions of potential customers, the human salesman still in VR received 

 
16 J. Muller, AI and ChatGPT are selling cars in the metaverse, in òAxiosó, 2023. Available at: 

https://www.axios.com/2023/02/28/chatgpt-ai-sell-fiat-cars  

https://www.axios.com/2023/02/28/chatgpt-ai-sell-fiat-cars
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suggestions from ChatGPT in real-time, capable of listening and interpreting the 

customer's questions, generating a response aimed at maximising conversion and 

subsequent sales. Sales and training are performed in real-time thanks to an AI 

model able to convert an entire virtual space into a sentient one. 

Today, web pages make use of the vast data collected from our online activities 

to adapt to the device we use (PC or mobile), offer us content in language based on 

the source of traffic and show us tailored advertisements based on our habits. Virtual 

worlds are pushing in this direction, or rather in an even more ambitious one, in 

which thanks to traditional and immersive analytics they will be able to adapt to the 

conditions and needs of the individual user; optimizing the outcome and impact of 

the experience; supporting us in achieving objectives that will range from 

entertainment to education, from innovative therapies to design, up to participation 

in events, social initiatives and the political life of citizens which we will conduct in 

cross-reality mode involving physical, digital and virtual dimensions. A scenario of 

high potential that requires innovation and trust, but also and above all governance, 

caution and responsibility. Every innovation exponentially multiplies both the 

opportunities and the risks, especially if we consider the speed, scale and specific 

historical context in which this new phase of technological evolution is taking place. 

It depends on us, not on the tool, whether we transform these virtual worlds into 

technological iterations of dreams or nightmares. 
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