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with future design approaches has allowed HCI researchers to explore the potential 
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gap by systematically analyzing HCI's innovation trends in the digital era.
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Foreword
In the 1980s, a group of futurists (James Dator, Lestor Cingcade, Wayne Yasutomi, 
and myself) explored the futures of robotics/arti!cial intelligence (AI). As we were 
working with the Hawaii Judiciary (Cingcade himself was the Administrative 
Director), we imagined a future where lawyers and judges would !rst increasingly 
use AI for minor judicial decision-making (administrative tasks such as parking 
!nes) and eventually adopt it for more complex judicial decision-making. We then 
asked, what would be the conditions where AI/robotics would become so ubiquitous 
that robots would have legal rights. Certainly, most judicial leaders could not see the 
relevance of our speculations. However, they did understand that institutions needed 
futures literacy to stay relevant to the changing needs of citizens. Thinking of the 
unthinkable – robotic rights – distances us from the present, allowing us to see the 
present as not only remarkable, but designable. It spurs creativity and ensures that 
the outlier is embraced.

Futures literacy is not only about seeing the new possibilities in emerging inno-
vation but also using the future to redesign the present. To think, feel, and act dif-
ferently. To do this, futurists !rst challenge the used future – current institutional 
practices that no longer work but continue because we have always done it that way. 
Once this used future is challenged, we then anticipate and create alternative futures.

This novel book will help in this task. It explores how the future of human-
computer interaction is likely to change and what policies – frameworks, ethical 
guidelines, narratives – are needed to guide this change. Evolution is moving from 
random to co-designed: humans with nature with technologies. In this process, 
merely living the programmed futures of others will not suf!ce. We need to innovate 
and co-design with actors and networks, human and non-human to create a transfor-
mative future. This book can help us in this process.

Sohail Inayatullah
UNESCO Chair in Futures Studies
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Vision of Digital Futures
Novel Interactions for 
Futures Scenarios: The 
D\Tank Case Studies

Anna Barbara and Venere Ferraro

BACKGROUND

Futures studies cannot fail to consider the cardinal interaction between humans and 
computers, but !guring out what the forms, timing, modes, and themes on which 
these interactions may occur is not yet fully de!ned (Appadurai, 2014).

The advent of Arti!cial Intelligence (AI) is now within reach. Speculation exists 
in every direction: probable, possible futures, but the role of some institutions is 
to work on desirable scenarios, alternative presents, and innovation trajectories to 
achieve them.

The tools provided by Futures Studies aim to develop the ability through scenario 
to see and prepare for the future, to interpret signi!cant changes, whether techno-
logical, political, or social and anthropological (Poli, 2017).

In the conventional sense, scenarios are narratives that depict various potential 
developments in the external environment. Each scenario delves into the possibil-
ity of different conditions fostering and adopting innovation. Scenarios can be cat-
egorized as either exploratory or normative. Exploratory scenarios begin with past 
and present trends, envisioning a plausible future, while anticipatory or normative 
scenarios are constructed based on diverse visions of the future, which can be either 
desired or, conversely, feared (Mietzner & Reger, 2005).

However, the relationship with the future that is sought to be established becomes 
more strategic than the future itself. It is no longer understood as a forecast, but as 
that long-term thinking that helps project design thinking into the future to consider 
how the context, in its broadest sense, may evolve (Corà, Fazio, & Collura, 2023).

Designing scenarios through Futures Studies methodologies requires disciplin-
ary strengthening and broadening, both in terms of the methods of Design Thinking 
and the point of observation, which remains extremely human-centered (Inayatullah, 
Bussey, & Milojevic, 2006).

In this regard, the D\Tank team conducted two simultaneous research, namely 
“Design for Digital Care” and “Digital for Museums,” with the goal of developing future 
design scenarios that integrate technologies and prioritize a human-centered approach.

D\Tank is a think tank created by the Department of Design at Politecnico di 
Milano and aim to promote design as a tool to transform advanced research into 

2
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31Vision of Digital Futures

innovation convergences for businesses and institutions. D\Tank uses a multiscale 
and multifocal approach to identify innovation trajectories through design practices 
and tools as a strategic lever to support the orientation in today’s complexity.

Instead of focusing on “how the future will be like” D\Tank objective is to shape 
future technologies and re-design them to create “alternative present” (Auger, 
2013). To envision such alterative presents D\Tank capitalizing quantitative, semi-
quantitative, and qualitative methods likewise, literature review, patents analysis, 
Delphi method, horizon scanning and other methodologies and speculative prac-
tices (see Figure 2.1).

THE CASE STUDIES OF DIGITAL CARE AND DIGITAL FOR MUSEUM

The parallel research mentioned in the previous section engaged a total of 14 and  
18 participants, including PhD students, research fellows, researchers, associates, 
and full professors. Several activities were undertaken to conceptualize these sce-
narios. Initially, a thorough examination of literature and patents was conducted to 
identify key challenges and themes in both digital care and digital museum domains. 
As a result, three primary clusters emerged within the digital care realm: Distributed 
Care, Self-Care, and Health Booster Technologies.

Distributed Care
Distributed Care involves leveraging digital technologies to optimize care delivery, 
creating a network that includes the community, caregivers, patients, and infra-
structure. This concept introduces the digital caregiver as an intermediary, foster-
ing humanized relationships and improving access to care. Central themes include 
community-centered care, physical-virtual communities, and the importance of digi-
tal literacy (Kringos, Boerma, Hutchinson, & Saltman, 2015; Milligan, 2016; Kor, 
Yanovsky, Pattinson, & Kharchenko, 2016; Johansson et al., 2021; Hallqvist, 2022).

On the other hand, Self-Care encompasses holistic processes related to hygiene, 
nutrition, lifestyle, and socioeconomic factors. Health applications, incorporating 
AI-based recommendation systems and integrated with wearable devices, play a 
pivotal role in disease prevention and the adoption of healthy lifestyles. Self-Care 

FIGURE 2.1 D\Tank approach and methodology.
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32 Digital Futures in Human-Computer Interaction

extends beyond disease prevention to include mental health and virtuous behaviors 
(Salim & Lim, 2019; Han, Ko, Jang, & Hwang, 2021).

Health Booster Technologies, particularly Mobile Health (mHealth) and the 
Internet of Things (IoT), empower individuals to monitor diseases, engage with 
healthcare providers, and adopt preventive behaviors, transforming healthcare to be 
more accessible and secure (Paglialonga et al., 2019).

Digital for Museum
Similarly, three main clusters were identi!ed for the digital museum: Extended 
Rituals Experiences, Inclusive Engagement, and Museum-system management.

Extended Ritual Experiences represent a new paradigm in the museum, enhanc-
ing the integration of emerging technologies with exhibited heritage to increase 
visitor engagement through educational, emotional, and multisensory experiences 
(Lee, Jung, tom Dieck, & Chung, 2020; Batchelor, Schnabel, & Dudding, 2021).

Inclusive Engagement aims to make museum experiences accessible to a diverse 
range of visitors by incorporating certain practices and utilizing emerging technolo-
gies to enhance cultural accessibility. Participatory design approaches facilitate dia-
logue with communities and promote greater inclusivity (Cesário, Acedo, Nunes, & 
Nisi, 2022).

Regarding Museum-system management, the introduction of new technologies 
presents opportunities for utilization but also poses challenges related to intellectual 
property, regulation, and the digital transformation of organizational and relational 
skills within the museum structure (Taormina & Baraldi, 2022).

In conclusion, both digital care and digital museums are multifaceted and stra-
tegic topics intersecting advanced research, technological innovation, and a person-
centered approach.

Design plays a crucial role in understanding users’ needs, aspirations, and 
motivations.

Afterward, extensive user analysis was conducted in relation to identi!ed macro-
areas in both the Digital Care domain and Digital for Museums.

Queries through Google Analytics provided a lens for the analysis, and the 
identi!ed topics were validated through purposeful focus groups with decision-
makers in the care and museum !elds.

The trajectories derived from literature review and patents analysis received 
strong approval and support from both users and experts.

THE NEAR FUTURE INTO DIGITAL CARE AND DIGITAL FOR MUSEUMS DOMAINS

With these initial !ndings, the authors applied a typical approach, including back-
casting and forecasting, to outline future design scenarios. Indeed, to produce sys-
temic visions capable of creating convergences of innovation, D\Tank employs a 
multidisciplinary approach to scenario design.

It starts from the consideration that in the interaction between human and digi-
tal technologies, one cannot in fact think that the issue can be resolved solely on 
the technological level, but social spillovers, cultural matrices, political strategies, 
etc. must be considered. Through a multidisciplinary approach, the emphasis on 
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33Vision of Digital Futures

predictions can thus be diminished in favor of greater multiculturalism and plural-
ity (Sardar, 1999). By taking on the above-mentioned approach, the D\Tank, started 
from the present and envisioned possible futures and alternative presents both for 
Digital Care and Digital for Museum (see Figures 2.2 and 2.3).

The alternative scenarios related to Digital Care have been condensed into three 
categories: Last Mile for Healthcare, Digital Impatience, and Affordable Care.

In the !rst scenario, three main trajectories are emphasized: distributed care, 
healthcare delivery, and home care; they will enable several innovations. In the 
near future, digitization will facilitate the extension of care to cover the last mile, 

FIGURE 2.2 Digital care: possible futures and alternative presents.

FIGURE 2.3 Digital for museum: possible futures and alternative presents.
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reaching decentralized patients by providing care at home. Logistics, transportation, 
and sorting services will occur on dedicated infrastructures and fast means (includ-
ing drones) to ensure immediate and widespread delivery. The healthcare network 
will establish distributed care nodes in the territory to reduce congestion in hospi-
tals. The home will transform into a domestic therapeutic terminal, equipped with 
technologies to monitor, and connect the patient to the healthcare service network. 
Rooms will feature integrated sensors, transforming them into physiological envi-
ronments capable of self-monitoring and managing therapies. However, digitization 
also necessitates capacity-building activities. Communities and informal caregivers 
will undergo training to ensure quality and effective communication with doctors, 
healthcare professionals, digital platforms, and patients.

The Impatient Scenario focuses on Tracking Technology, introducing the concept 
of the digital waiting room and digital coaching. Digitization enables patients to 
manage and book services in real-time, creating a digital waiting room that replaces 
the physical one, thereby changing waiting times, reducing anxiety, and minimizing 
delays. Apps, chatbots, and blockchain systems will manage appointments, orga-
nize care, and facilitate data sharing. Wearable devices for self-monitoring will con-
nect the patient’s body to diagnostic terminals through IoT and sensors. Access to 
real-time health information and the use of machine learning techniques will alter 
people’s awareness and lead to augmented behaviors. Digital technologies will con-
tinue to support mental health, bridging physical and temporal distances between 
doctors and patients through real-time engagement via digital coaching, e-mental 
health technologies, and digital mental !tness services.

Affordable Care can be summarized in three key points: informal caregivers, 
digital literacy, and care pit stops. There is still a noticeable gap in access to health-
care delivery between people in different countries. Global health organizations 
propose addressing this issue through the democratization of healthcare services 
and equity in care. Creating interfaces using simpli!ed languages and basic technol-
ogies will ensure inclusive interaction and literacy for everyone, including doctors, 
patients, healthcare staff, and caregivers. Overcoming the digital divide will guar-
antee accessibility and equitable service provision to every territory. This scenario 
envisions the creation of 24/7 care services offered by internet networks, enabling 
live and asynchronous communication between patients and doctors, making the 
relationship more "exible and detached from rigid schedules. The proliferation of 
hybrid places, facilitated by IoT, includes care capsules for well-being, equipped for 
quick diagnoses and small-scale treatments, distributed in of!ces, shopping centers, 
intermodal transportation hubs, and museums.

The alternative scenarios in Digital Care are represented by the following: In!nite 
Museum, À la carte Museum, and Next Museum.

The In!nite Museum scenario envisions a multiscale experience and digital 
mediation. In this scenario, the museum surpasses its traditional boundaries, with 
artworks dematerializing and collections being exhibited and narrated through new 
media supports. Extended Reality technologies will engage all senses, leading visi-
tors toward more immersive and memorable experiences. The museum will become 
in!nite, extending beyond its physical walls, and expanding into the network. 
Technologies such as AI will play a crucial role in delivering content in a versatile 
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and engaging manner. This approach aims to make cultural heritage more accessible 
to diverse audiences across different locations and times. Edutainment will facilitate 
visitor interaction with artworks, ensuring an active and engaging visit. Data analy-
sis, facilitated by machine learning systems, will personalize each visitor’s experi-
ence by suggesting paths, selecting content, and enhancing the overall experience 
before and after the museum visit.

The À la carte Museum encompasses themes such as co-curating community, 
situational technologies, and the social museum. In this perspective, the museum 
will increasingly integrate with territories and communities. Curation will be a col-
laborative effort between experts and the community, with activities and programs 
forming a shared and inclusive project aimed at facilitating intercultural narratives 
and dialogues. Digital platforms will provide additional opportunities for relation-
ships, interactions, and comparisons. Equity, accessibility, and inclusion will serve 
as crucial indicators, ensuring the engagement of visitors with physical and cogni-
tive fragilities or belonging to cultural minorities. Extended Reality technologies 
will enable visitors to immerse themselves realistically in situational experiences, 
thereby reinforcing the connection with the place itself.

The museum will function as a cultural and democratic agora open to the visitor 
community. Both physical and digital spaces will be available to welcome proposals, 
debates, and experiments on social, political, and environmental themes, aligning 
with the nature of the place.

Last, the Next Museum envisions a future characterized by continuous training 
processes and immaterial conservation. Digitization is set to revolutionize museum 
management from within. The introduction of new professional skills will be 
achieved through ongoing and targeted staff training, alongside the recruitment of 
experts in emerging sectors. Digital literacy will become fundamental in propos-
ing innovative museum forms and alternative modes of exhibition and interaction. 
Museum collections and archives will undergo digitization or be replicated through 
digital twins to ensure enhanced protection of material heritage. Conservation 
efforts will extend to both digitized and native digital artworks, necessitating the use 
of advanced technologies and nanomaterials to withstand the test of time and wear. 
Immovable heritage will also require conservation and active use, demanding an 
extension of the museum’s and its experts’ skills.

DISCUSSION

Extremely interesting questions emerged from D\tank’s scenario building work on 
computer-human interaction, both on the scenarios themselves and their temporality, 
and on the method of constructing them (Amara, 1981).

The !rst issue concerns the timing of scenario projection. The issues decided 
by digital require scenarios of near futures, not extensions to 10–20 years as was 
the case in the past. Digital technologies accelerate changes, but do not necessarily 
accompany transformations that often have other timescales and speeds.

In human-computer interaction, it becomes clear that one issue concerns pre-
cisely the reaction time, involvement, assimilation that humans have with respect to 
the plethora of innovations and technologies available.
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The timing of the projections that D\Tank has considered therefore is a compro-
mise between the urgency of responses from digital technologies and on the other 
hand the timing of effective assimilation by people and companies.

Downstream of scholarly research on the issues of digital for curation and for 
museums, capable of having foundations rooted in the scienti!c disciplines of design 
the D\Tank has therefore worked methodologically through exercises of speculation 
on long timescales, and then back-casting with the construction of alternative pres-
ents capable of deciding by actions closer to the present what the range of choices 
might be for one or more of those desirable scenarios to come true (Miller, 2006).

Directly related to this issue is the consideration that at present the available digi-
tal technology is in fact hardly ever fully assimilated by potential users. The issue of 
the need for user literacy that makes the technologies that already exist accessible, 
understandable, and usable turns out to be an indispensable condition for a relation-
ship with digital technologies to be possible. Indeed, in both research it was found 
that in the face of technological consistency there is not an equally well-established 
technological literacy on the part of museum and healthcare workers, visitors, or 
elderly patients.

In addition to the issue of the knowledge, skills and generation divide, there is also 
the issue of a still uneven and uneven transition. There are regions of the world and 
territorial folds, where the absence of an ef!cient network makes any proposal for 
innovation inadequate. While there is a concentration of services in some regions of 
the world, there are others where the infrastructure is either not present, inadequate, 
or outdated, de!ning a divide that is sometimes even more dramatic than the gen-
erational divide. Digital democratization is not fully accompanied by infrastructure 
equity making interaction problematic, dispersed, and ineffective (Sardar, 1999).

In this context, interactions need to be seen within a systemic, nonpoint frame-
work that can ensure a homogeneous distribution from the source to the user, includ-
ing the possibility of relocating services, extending them as far as they have ever 
been able to go, disseminating performance, and reaching the last mile to the end 
user without too many intermediaries, wherever he or she may be.

Devices and digital media have changed our relationship with physical space and 
people. They have changed the forms of time by favoring multi-temporality, simul-
taneity, etc., but above all they have manipulated the distances between things and 
people, rede!ning the organization of time in spaces, relationship, and processes 
(Floridi, 2015).

Digital changes the role of bodies and senses, which in proportion to the use of 
technologies, are challenged to compensate for immersive experiences, accessibil-
ity in augmented environments, and inclusiveness of frail users. Smart technolo-
gies reshape spaces, behaviors, and infrastructures according to needs, desires, and 
environmental conditions, and personalize the experience (Carpo, 2017).

Indeed, in both research studies it was found that the potential offered in per-
sonalization and customization of services is still partly to be explored. Footprint 
technologies, which require leaving a trace, are increasingly less invasive. They are 
portable objects used to shop, to navigate, to interface with urban environments, they 
are wearable computers that we carry with us without discomfort rather with aware-
ness and desire for self-monitoring (Ling & Campbell, 2008).
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Through the interaction between humans and computers, the possibility of self-
tracking emerged for the !rst time, which means collecting data about oneself, ana-
lyzing it, and diagnosing it. This possibility is a strategic factor both on the level of 
awareness, on the level of health, and on the level of customization of services and 
experiences. Real-time monitoring is one of the most interesting frontiers within 
this interaction that is so close and so intimate between humans and computers 
(Light, 2006).

The revolution introduced by smart technologies has introduced new temporali-
ties in the interaction between people and services through new forms of mediation, 
between humans, objects, and spaces, which these digital devices play out in accel-
eration, compression, dilation and simultaneity between needs and performance. 
Indeed, the digital can accommodate ever-changing functional, experiential, and 
emotional needs (Mohamed Hassanein,  2017).

CONCLUSION

This chapter emphasizes the role of Futures Studies in understanding the inter-
action between humans and computers. While the forms and dynamics of these 
interactions are not fully de!ned, the study aimed to work on desirable scenarios, 
alternative presents, and innovation trajectories related to the advent of disruptive 
technologies.

To this end, D\Tank, conducted research projects on “Design for Digital Care” 
and “Digital for Museums” employing a multidisciplinary and human-centered 
approach, aiming to shape future technologies into “alternative presents.”

The research involved case studies in Digital Care and Digital for Museums, identify-
ing clusters such as Distributed Care, Self-Care, Health Booster Technologies, Extended 
Ritual Experiences, Inclusive Engagement, and Museum-system Management.

Digital technologies have transformed relationships, spaces, and behaviors. 
They have manipulated distances, rede!ned the organization of time, and chal-
lenged bodies and senses. The generated scenario emphasizes the role of smart 
technologies in personalization, customization, and self-tracking. The introduction 
of smart technologies has introduced new temporalities in the interaction between 
people and services, accommodating ever-changing needs and creating new forms 
of mediation.

Through the two case studies authors wanted to highlight the strategic and multi-
disciplinary nature of Futures Studies, the innovative approaches of D\Tank, and the 
transformative impact of digital technologies on various domains, including health-
care and museums. Challenges related to timing, user literacy, and infrastructure 
disparities are acknowledged, emphasizing the need for a comprehensive and inclu-
sive approach to shape the future.
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