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2 E-Making srl, San Giovanni in Persiceto, Italy

Abstract. “Mutant cities” are ones that function as living organisms, constantly
mutating, and requiring tailored approaches for the management of the conditions
and needs of their inhabitants. This concept fits well with “Exponential technolo-
gies”” which refer to advanced and continuously evolving technologies, enabling
rapid and radical changes in the world of industrial production and society. When
combined, these concepts make up the Smart City 3.0, which underlines the ability
of all individuals to share their opinions and help decision-makers find reliable
and practical solutions for addressing social, environmental, and governance chal-
lenges of cities. This also applies to minor cultural heritage; thanks to participatory
engagement mediated by digital technologies, it can experience new modalities of
enjoyment and with it new resources and energies to be valorised. Today’s cultural
heritage policies foster active citizen involvement, both to increase awareness and
civic sense and to create new opportunities for cultural heritage, citizens them-
selves, and public administrations. This contribution highlights the opportunities
of modern digital technologies in the process of minor cultural heritage valorisa-
tion. The result of this analysis is a project methodology that facilitates engagement
between experts and non-experts as a mechanism for promoting the production
of new values and meanings for heritage use. It focuses on the research activi-
ties of the “Fabbrica del Carnevale” project, which realizes a co-design model to
revive the carnival tradition of San Giovanni in Persiceto (Italy) and the “Safely-
connected” project, which adopts a phygital logic to create an open-air urban
market in Saint-Germain-en-Leye (France) during the pandemic.

Keywords: Minor cultural heritage - co-design - massive co-design -
exponential technologies - digital twin - urban reactivation

1 Framework

Cultural heritage enhancement calls for a multifaceted approach that promotes inclusive
and collaborative efforts. This highlights the ability of citizens to share their opinions
and help decision-makers find reliable and practical solutions for addressing social,
environmental, and governance challenges of cities [5].

© The Author(s) 2025
J. Han et al. (Eds.): AAB 2024, LNCE 593, pp. 375-383, 2025.
https://doi.org/10.1007/978-981-96-4749-1_44
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Cultural heritage policies of today strive even harder to foster active citizen involve-
ment at both European and international levels. They aim to increase awareness and
civic sense and to create new opportunities for cultural heritage, citizens themselves, and
public administrations. The Historic Urban Landscape (HUL) approach, for example,
emphasizes the role of diverse stakeholders, including communities, in the identifica-
tion of the cultural, historical, social, and economic significance of the urban landscape
[14]. The TRANS-URBAN-EU-CHINA action considers best practices from European
and Chinese context, where people-centred approaches to conservation and regenera-
tion in historical urban areas is encouraged [12]. While there are numerous policies for
this collaborative approach in literature that have not been explicitly discussed in this
part, they undoubtedly complement the argument and reinforce the concept of citizen
participation for cultural heritage enhancement.

Considering these factors, we advocate for the adoption of a “fransversal” model
for enhancement to ensure that cultural heritage maintains its meaningful role in the
development of communities and territories. This model includes the active involve-
ment, or more precisely, “participation” of various sectors, stakeholders, and actors,
encompassing actions such as conservation, safeguarding historical value and signif-
icance, economic sustainability, enhancing management, and improving accessibility
[4]. Minor cultural heritage, in their tangible and intangible forms', play an impor-
tant role in improving the socio-economic conditions of citizens and communities. As
opposed to major cultural heritage, minor cultural heritage often receives less attention
in cultural heritage-related policies. Nonetheless, this lesser-known heritage possesses
inherent values and meanings for the communities they are part of [13], not to mention
cultural, social, and economic benefits.

Therefore, this contribution presents a valorisation methodology for minor cultural
heritage supported by digital technologies, which involves citizens in the identification
of its unique attributes and intricacies, uncovers knowledge and raises awareness to it,
preserves its value and significance, and enables its adaptive reuse. This reactivation
methodology (the reuse of goods through the activation of people) employs co-design to
improve the collaborative efforts of stakeholders and communities in the enhancement
of minor cultural heritage, a process that can be significantly facilitated with the use of
digital tools.

2 Characterization of the Process of Minor Cultural Heritage
Enhancement

The elements that characterize the process of minor cultural heritage enhancement are
well represented in the case of the Small Temple of Loutsa, Greece. Despite its cultural
and historical significance and link to a network of archaeological sites, the Small Temple
is in unfavourable condition and lacks formal archaeological status. The enhancement

! Referring to UNESCO’s Basic Texts of the 2003 Convention for the Safeguarding of the Intan-
gible Cultural Heritage, Minor Cultural Heritage is defined as including both tangible goods
such as heritage areas, small archaeological sites, historic routes and trails, small museums and
collections, as well as intangible expressions such as cultural events, festivals, traditional crafts,
and more.
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of the Small Temple was led by a research team from the School of Architecture at the
Aristotle University of Thessaloniki, Greece, that undertook the task of identifying and
selecting the most pertinent projects, initiatives, and practices [13].

Drawing from the abovementioned case study, the most important elements defining
the enhancement process of minor cultural heritage in this contribution are identified as
the “inclusive approach,” which is considered a participatory and community-centred
approach that fosters the deliberate activation of resources, initiative, energies, and intel-
ligences, along with the “holistic approach,” which is not only concerned with the
integration of both tangible and intangible dimensions of cultural heritage but also the
problems around it in order to provide more comprehensive and effective solutions. In
this context, the holistic approach invites us to view cultural heritage - including minor
ones - as catalysts for social and economic development. There has been a transition
from the conventional perception of heritage sites as spaces for cultural enjoyment to an
unconventional outlook regarding them as places for strengthening identities, sense of
belonging, social cohesion, economic benefits, and more [1]. Hence, we need to adopt
a reversed perspective, focusing on how culture can contribute to other areas like edu-
cation, health, well-being, and innovation, instead of solely contemplating what we can
do to support culture. This perspective is quite evident in the New European Agenda for
Culture, which also highlights the potential of digital technologies in achieving these
goals [6].

3 Digital Technologies for Enabling Participation in Minor
Cultural Heritage Enhancement

In the field of enhancement and reactivation of minor cultural heritage, technologies can
play a significant role in documenting the tangible and intangible culture of a place, as
well as the virtual reconstruction of assets to prepare them for other possible initiatives.
For example, the digitization of artifacts, artworks, handicrafts, and other elements of
minor cultural heritage can foster the growth of innovative, immersive experiences of
fruition and interaction, thanks to virtual and augmented realities. These technologies
are used in immersive digital storytelling to involve the community in educational,
promotional, and enhancement activities for structuring advanced forms of co-design
with simple applications. Enabling processes of direct social change by means of the
widespread intelligence of citizens using digital technologies is an important objective of
the “European Collective Awareness Platform for Sustainability and Social Innovation™
(CAPS), and of the HORIZON program itself, which supports the creation of platforms
to foster the democratic process, the sharing of information, and the dissemination of
participatory practices. Referring to the latter aspect, De Filippi et al. (2020) critically
analyse several “Digital Participation Platforms” (DPPs), with the aim of bringing out
methods, tools, and possible technologies of use. The contribution focuses particularly
on the theme of public space, but the results of the study can be transposed by analogy to
the theme of minor cultural heritage. The analysis highlights the scarcity of studies and
experiences on the collaborative exchange between citizens and Public Administration
(PA), which represents the highest form of interaction provided by the European legal
system. While the first three levels of interaction, ranging from the simple sharing of
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information by the PA to the actual interaction to and from the PA are widely investigated
and used, the last level, referring to co-design and co-production of initiatives by the
public and private sectors, still has strong experimental characteristics. As the study
highlights, it is precisely in this line of research that digital technologies can express
their full potential: by changing the relationship between professionals and users and
between platforms and citizens, digital technologies not only allow citizens to freely
use products and services but also to trigger social relationships and the enhancement
of resources [3].

One of these initiatives is the interactive platform “MinStad” through which the
Municipality of Gothenburg offers its citizens the opportunity to digitally explore the
city and interactively express suggestions and proposals. It is also possible to modify
through special intuitive tools the buildings and urban context in which they are inserted?.
An experience of pure exploration intended for the knowledge of the urban context but
with specific insights into temporal transformations is represented by the research group
at “Timemachine”. The group born from the experience of a H2020 project bases its
activity on the processing of data from archives or surveys specially drawn up to build
easy-to-use scenarios of urban transformation®. These are scenarios whose free use can
trigger new interactions with civic subjects involved in a process of smart knowledge of
contexts. Other interesting experiences concern the development of design envisioning
methodologies to increase the effectiveness of the information and creative exchange
between expert and non-expert users [7, 9]. Further experiments have even led to the cre-
ation of special digital technologies to support forms of co-planning and co-design [10].
An interesting experience is represented by the project “EU H2020 Project UCODE, a
new tool for enabling expert planners to communicate with citizens in urban design,”
whose methodological premises are clearly laid out by Jannack et al. (2015) [8]. A fur-
ther international experience is represented by the study “Simultaneous Collaborative
Urban Planning and Design based on Web-Based Desktop 3D Modelling” documented
by Imottesio and Kain (2022) [7].

An extensive technological reconnaissance of the environments of interaction
between users and digital models in Architecture and Urban Design aims at outlin-
ing possible scenarios for the evolution of the space of user-model interaction concept
into a fully virtual digital space containing both, an antechamber of the Metaverse [2]. It
is identified as the area that best represents the above instances the platforms set up by
software houses that offer modelling systems based on BIM environments. Areas that
do not constitute a real ACDat, but environments for the collection and sharing of infor-
mation among partners who share the same licenses, such as BIM360. In recent years,
however, cloud-based platforms specifically designed to facilitate interaction with less
experienced subjects are being developed. In Heritage BIM (HBIM), these platforms feed
interaction through the cloud and 3D surveys that enrich the semantics of the model. At
the urban scale, the concept of City Information Modelling (CIM), based on an enhanced
BIM approach, aims to digitally recreate the characteristics of the city and manage its

2 For further information on MinStad, please refer to the following link: https://minstad.goteborg.
se/minstad/index.do?lang=en.

3 For further information on Timemachine, please refer to the following link: https://www.tim
emachine.eu/.
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planning. The potential of this technology goes as far as Virtual City Systems (VCS)
that can simulate the behaviour of a city’s physical and social components, also for the
purpose of decision-making. Although less explored. the urban scale is able to suggest
different application possibilities of digital technologies, from the most traditional to true
Digital Twins [2]. However, there are structural limitations in the user-model interaction
of these tools that can be solved in more innovative spatial representation systems, such
as interactive metaverses. These systems represent the foundation for the development
of a true multi-scalar approach in the interaction between users and space, which is still
being perfected.

Other solutions allow, albeit in a simplified way, experimentation with forms of
user-model interaction in digital reconstructions of the real environment. Based on par-
ticular solutions for the creation of 3D models through simple cameras and sensors,
these systems yield models of reality that can be used for various purposes, such as
immersive visualization and interactive exploration. In some cases, the obtained digital
reconstruction has been used to promote original museum visit itineraries or transformed
into simplified platforms of true co-design.

In this contribution, the practical application of digital technologies led to the devel-
opment of a methodology for co-designing the valorisation of minor cultural heritage.
The methodology evolved from the authors’ years of experience in the field. By gath-
ering and analysing literature and case studies, a hypothesis was formulated and was
later tested through on-site experimentations, paving the way for an adaptable model
applicable for future cases with similar contexts.

3.1 The Fattoria del Carnivale Urban Regeneration Intervention

The virtualization of the environment built through Matterport technology and managed
through a special digital platform is used by a research group of the company e.Making
to create a digital twin of the asset and, through it, produce enhanced visions of it (hyper-
visions). This generates numerous advantages, such as the creation of a 3D catalogue
of exhibitions and guided tours remotely, using multimedia content associated with the
digital model for studies and research, or for managing the asset itself, using simple
devices with a relatively low cost®.

The co-design model developed for the “Carnival Factory” project, which corre-
sponds to the Italian Urban Regeneration Plan (PNRR), is an illustration of the work
produced by e.Making. The intervention includes the recovery of a former Hoffmann-
type furnace and its chimney, which are subject to protection pursuant to Legislative
Decree 42/2004. This building will be reused as the Museum of the Historical Carnival
of San Giovanni in Persiceto, a well-recognized intangible heritage of the city.

4 For further examples of e.Making, please refer to the following link: https://www.e-making.it/
servizi-innovativi-museo-del-cielo-e-della-terra-visita-virtuale/.
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Information on the project site can be explored
through the interaction of users with the digital
twin; by clicking on the “i” button, they will be
able to visualize the current state of the place.
Near the chimney, one can watch a video of the
Ciclovia del Sole, along which the project site is
considered a stop. In the meeting room, one can
virtually attend a presentation of the Historical
Carnival of San Giovanni in Persiceto (Fig. 1a, b).
This model was also used in a public assembly to
actively involve all the participants in the carnival
of San Giovanni, during which cards containing
the QR Code of the model were distributed. Even
non-expert users were able to fully understand the
contents of the project and come up with sugges-
tions that were accepted by the administration and
transferred into the executive project.

Urban regeneration intervention was carried
out by a private entity, while the digital twin Fig. 1. (a, b, ¢) Images of the project
was used for Reverse engineering activities, from Mmedel of the “Carnival Factory™
which, passing through BIM models, a co-design e e

! Authors).
model was used for the real estate promotion
activities of the intervention. Thus, the potential buyer could observe and “walk™ vir-
tually in the project, and in some points, could simulate the changes to the finishing
materials that align with his choices (Fig. 1c¢).

3.2 The Saint-Germain-en-Laye Integrated Valorisation Project

The “Safely-connected” project, funded by the European Institute of Innovation and
Technology (EIT), realizes an open-air market in Saint-Germain-en-Laye, France, dur-
ing the pandemic by adopting a phygital approach. The research activities of the “Safely-
connected” project were carried out by a multidisciplinary working group from Politec-
nico di Milano, collaborating with the local municipality (SGL) to represent the local
communities, and the local trades association (CAP SGL) to represent the small busi-
ness owners. The key actions that played a role in shaping the open-air urban market
involved establishing a multi-modality for its mobility and enhancing the multifunc-
tionality of its public space, while considering the additional challenges posed by the
pandemic on both aspects. The involvement of local citizens and stakeholders was
encouraged across all phases of the project, including the description, creation, and
implementation of activities. All of the aforementioned actions were supported by digi-
tal technologies, such as enabling the involvement of various actors through remote par-
ticipation; designing, prototyping, testing, and locating the urban furniture; and building
a 3D twin for the public space both before and after the installation of urban furniture.
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4 Results and Discussion

The experimentation carried out for the “Safely-
connected” project included the administering of
surveys to understand the perceptions of local
citizens of the public space at SGL before and
after interventions. Through virtual representa-
tions, insights were gathered on various aspects of
the public space, including design features, iden-
tity, safety and security, accessibility, health
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and Covid-19, and sustainability. Overall, the
proposed interventions were widely favoured by
respondents, as they introduce covered spaces
and sitting areas (82% agree), enhance the iden-
tity of the public space (79.2% agree), improve
safety and lighting (84.2% agree), make the pub-
lic space more inclusive and accessible to all
users (81.2% agree), address Covid-19 restric-
tions (76.6% agree), and promote slow mobility
(87% agree).

As a summary, the result of this investigation
is a practical application, which include reacti-
vating the public space lead by cultural tradition,
co-designing the mobility and functionality of the
open-air urban market, improving public engage-
ment, and — above all- developing an Opera-
tional Toolkit for making urban areas liveable, walkable, and healthier— even in the
event of a pandemic.

This insight gained from the “Safely-connected™ project and other similar experi-
ences have provided us with valuable references for crafting a methodology tailored to
the enhancement of minor cultural heritage including the following activities: histori-
cal/environmental surveys to highlight the characteristics of the places and their possible
evolutionary prospects (Fig. 2.[1]); seminars to initiate the design activity, detailing of
organizational agreements, and aligning of operational aspects; creative workshops for
participatory planning and co-design and involving experts, young creatives, the inhab-
itants of the area, and potential visitors (Fig. 2.[2]). The workshop foresees a phase
of creative divergence, followed by a phase of convergence, relating the proposals to
a strategic action framework; digital prototyping and virtual staging of proposals and
solutions outlined by the working groups (Fig. 2.[3]); evaluating ideas and proposals
through digital instruments (Fig. 2.[4]). Moreover, this methodology depends on the
prototyping and virtual staging of the works and their use in immersive and augmented
reality (Fig. 2.[5]).

The limitations of this research methodology stem from the gap between its theo-
retical effectiveness and its practical application in real-world scenarios, which remains
largely untested. Other limitations include the limited knowledge of minor cultural her-
itage, the challenge of involving non-experts in co-design processes, and the restricted

%
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evaluating possible solutions

v/

approving final solution

5. Envisioning and selecting possible
solutions (virtual staging and assessment of
the solutions)

7. Realizing the solution in the real world

Fig. 2. Scheme showing the phases of
the project methodology. Source:
(Created by the authors).
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access to digital technologies. However, these limitations can be overcome, given the
promising progress’ seen in the valorisation of minor cultural heritage [3, 13].

S Conclusion

Redefining the role of culture has become a pressing issue now more than ever. Sacco
(2019), in his presentation on “Cultural participation and societal wellbeing,” invites
us to look at culture as a complex ecosystem that is intertwined with other sectors
[11]. Therefore, culture has to be seen as having a great impact and, particularly, as
having the power to address issues that we typically do not associate with it. This
becomes even more necessary when considering minor cultural heritage. Unlike cultural
heritage, which has accumulated an extensive body of literature, methodologies, and
techniques for managing its processes, these approaches are not well-suited for the
unique characteristics of minor cultural heritage. Minor cultural heritage requires an
adaptable and accessible approach that involves non-experts, providing them with easily
comprehensible tools and the guidance of experts who serve as facilitators in the process.
Nevertheless, there is much work to be done in the field, particularly concerning the
setup of the technology for creating and populating models and also for the monitoring
of results of user interaction, which form the basis of our future works of interest. We
must also not undermine the challenges posed by “exponential technologies™; while
these technologies are new and continuously advancing, facilitating the processes of
minor cultural heritage valorization, and fostering creative exchange between various
actors involved, their practical application and adaptation to interventions is not simple,
since they require effort in terms of capacity building of the most fragile subjects.
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