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Since the «deliberative turn» of the Nineties, the evolution of local participatory processes has
also coincided with the integration of digital tools — first through e-participation tools, then
through artificial intelligence systems — within these practices. Although these tools are intended
to improve both local policymaking and participatory processes, some studies have also high-
lighted potential risks. This article contributes to the debate on the role of digital technologies in
participatory processes by presenting the initial findings of research on Local digital twins (Ldt), a
frontier technology for forecasting, simulating, visualizing and comparing the potential effects of
multiple policy choices and participation outputs. Using an interpretive approach, we analyzed
discursive artefacts describing the characteristics and uses of Ldt in participation produced
within the «Ltd Ecosystems», consisting of producers, retailers, experts, and local governments.
To understand how the role of Ldt in participation is represented, and to respond to the ques-
tions: «what are the normative and cognitive representations about Ldt in local policy-making and
participatory processes? What courses of action can be activated by these representations?»
artefacts were analyzed using the coding technique and the interpretative elements of the réfé-
rentiel theory. Our findings reveal cognitive and normative convergence in actors’ discourses,
reproducing institutionalized visions of participation in urban governance. They also identify the
necessary conditions for the development of Ldt and promote some enabling factors. However,
understanding Ldt’s actual effects on participatory processes — above all whether they overcome,
reinforce, or reproduce some of the limits of classical and digital participation — requires further
research, the possible structure of which is outlined in the conclusions.
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1. Introduction

Since the Nineties, representative democracy in Western democracies has
been flanked by new forms of participation, with participatory practices that
are mostly top-down processes, activated by the enabling idea that decisions
based on informed and dialogical exchanges of opinions are functional for im-
proving decisions’. The underlying idea of participation can be declined both
as an intervention in agenda-setting and decision-making processes and as a
resource for legitimising decisions taken by authorities, thus affecting the input
and throughput legitimacy of democracy on various territorial scales. Recent
trends in participation show that it is constantly evolving, influenced by chan-
ging social, political and technological contexts. In particular, participatory
practices have encountered advanced digital technologies such as Artificial
intelligence (Ai), which is considered to be the most advanced development,
with both potential and risks that are generally considered to be disruptive.
The potential makes it attractive not only to businesses and consumers, but
also to government actors. According to the results of the first studies carried
out so far, the specific use of advanced digital technologies in participatory
processes can also pose risks, such as depoliticization, opacity and a shift of
power from social and political to technical and economic spheres (section 2).
To explore these aspects further, the paper focuses on the interrelationships
between digital technology, Ai and participation, focusing on the role of a spe-
cific advanced digital technology, Local digital twins (Ldt), in participatory
practices on a local scale.

Digital twins (Dt) have rapidly spread across numerous fields of human
activity — from manufacturing to healthcare and private and public services —
and represent frontier technological innovation. This makes it important to
observe their role in policy making and political participation practices, and,
in particular, whether they can help to tackle the critical issues these practices
are facing. From a policy study perspective we want to know how participation
is conceived and pursued in digitally driven projects, and whether and how
Ldt could help promoters of local participatory practices to deal with criticali-
ties of these processes. To this end, using an interpretive approach (Wagenaar
2011), we have so far investigated the cognitive and normative representations
(Surel 2010) of participation conveyed by the actors involved in programmes
aimed at using Ldt in participatory processes. We analysed thirty-three discur-

! Although the work is the result of a shared analysis by the three authors, paragraph
5 was written by Ernesto d’Albergo, paragraphs 1 and 2 by Giorgio Giovanelli, and para-
graphs 3 and 4 by Tiziana Nupieri.



Local digital twins and participatory processes 27

sive artefacts produced by three categories of actors present in Ldt ecosystems:
Ldt technology providers, experts from the scientific community, local go-
vernment representatives, and actors involved with them in local projects.

The methodology and coding techniques are described in section 3. Sec-
tion 4 presents preliminary findings on how political participation is concei-
ved in discursive artifacts and how it is pursued through Ldt. In the first part,
the normative representations and values that legitimise the use of Ldt in local
participatory processes that emerge from the analysis are reported. The second
part identifies some discursive algorithms — cognitive representations based on
«if... then» — that define the relationship between Ldt and participation. The
last part focuses on the most important enabling conditions for the effective
implementation of Ldt in the field of political participation.

Briefly, we found convergence in the ways Ldt are framed both normati-
vely and cognitively as tools to enhance participation. Normatively, participa-
tion is seen as inherently valuable, promoting inclusiveness, transparency and
legitimacy of political processes. As such, it is seen by experts, businesses and
local governments as deserving technological support in order to realise its full
potential. From a cognitive perspective (cause-effect mechanisms), the poten-
tial of Ldt to increase the accessibility of participatory processes, improve the
quality of interactions and support more informed and legitimate decisions is
emphasised. At the same time, these actors share the expectation that trust in
both participation and technology will make it possible to create favourable
local socio-political conditions for the introduction and successful implemen-
tation of such innovations.

Finally, the article presents the elements of a research agenda aimed at
monitoring how the adoption of Ldt affect participatory processes. In particu-
lar, further research should assess not only the actual level of citizen participa-
tion and the information provided, but also the actual effects of Ldt-supported
participation on decision-making. To this end, we propose a set of variables for
conducting comparative empirical research on Ldt-based participatory proces-
ses at the local level.

2. Local digital twins: definitions, expectations and
promises for participatory processes

In recent years, a complex system of technological «layers» — sensors,
communication technologies, city cloud (data storage), Ai-based applications
— is being applied to urban and local policies (Nguyen 2018; Pellegrin ez 4.
2021). These tools have recently been joined by Dt technologies. For two de-
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cades, Dt have been proven in product lifecycle management, in various in-
dustrial sectors and in the military (Wu ez /. 2020). Subsequently, Dt beca-
me a tool with cross-technology characteristics, applicable to a wide range of
fields, making it difficult to find a single definition (Negri ez /. 2017; Yao ez
al. 2023). First, Dt can be used to create digital replicas of physical elements:
objects, systems, infrastructures and even places (e.g. Batty 2018; Deren ez al.
2021). Second, this technology has enabled the creation of human replicas to
personalise service provision, such as patient replicas in the case of personali-
sed medicine (see Katsoulakis ez /. 2024) or Citizen Dt created to enhance
and improve Ai augmented personalized public services design and provision
(Kopponen ez al. 2024). These developments are perhaps the most controver-
sial. Machines can support or replace human presence, representing/replacing
human twins in social contexts, levelling human and artificial intelligence to
work together to achieve a common goal, but without the autonomy of Dts in
terms of decision-making (Fontes e al. 2024).

We focus on the application of Dt technology to public decision-ma-
king processes for urban management. Since 2018, there has been a prolife-
ration of urban digital replicas, encompassing various urban infrastructure,
neighbourhoods, districts and logistics systems (eg. Alva ez al. 2022; Marcuc-
ci et al. 2020). Local experiments and literature have produced a variety of
definitions of Dt applied to urban management, such as: City Dt — the next
generation of urban models (Nochta ez 4/ 2019); Urban Dt (Ferré-Bigorra
et al. 2022); an evolution of a 3D city model (Ketzler ez al. 2020). For the
purposes of this article, we have chosen to apply the concept of Ldt as defi-
ned by the European Commission — DG Connect. Specifically, Ldt consist
of: «a virtual representation of assets, physical processes and people in a geo-
graphically localised community, reflecting or derived from cross-sectoral, hi-
storical and (near) real-time data» (DG Connect 2023, 7). On the one hand,
this definition effectively describes the variety of urban digital replicas and the
data sources on which they are developed. On the other hand, this definition
represents the first step in European policies aimed at harmonising emerging
local and urban projects based on Dt technologies: in 2023, the Commission
identified 135 Ldt projects in 25 of the 27 EU countries, with varying degre-
es of implementation and technological development. Ldt generally rely on
urban smart city infrastructure and public and private big data assets, which
can be provided by existing datasets, IoI” and ad hoc sensors, including citi-
zens’ smartphones. They process data retroactively (Deng e al. 2021) apply
machine learning techniques to make predictions (Papyshev and Yarime 2021)
and can be used in different policy areas, particularly in urban sustainability.
The potential applications of this approach may include, but are not limited
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to, the following areas: public service provision, public infrastructure mana-
gement, logistics, energy policies, telecommunications, natural resource ma-
nagement, food and waste cycles, disaster resilience and security, urban plan-
ning, mobility and public transport (Nochta ez 2. 2019). The utility of Ldt as
decision-support tools lies in their capacity to predict the structural changes
that may result from the implementation of policy measures. This is achieved
by providing reliable descriptions of potential scenarios (Marcucci ez al. 2020;
Ferré-Bigorra et al. 2022). Such simulations permit the evaluation of alterna-
tive policy choices in a virtual environment, enabling the assessment of their
short- and long-term consequences prior to implementation in the real world
(Callcut ez 4l. 2021; Hiamildinen 2021; Yang and Kim 2021). Ldt have the ca-
pacity to augment the cognitive resources available to public decision-makers
in policy-making processes, thereby providing novel forms of evidence with
the potential to influence the relationships between political authorities, sta-
keholders and citizens. Therefore, Ldt can also improve the quality of public
debate, participatory practices, transparency and trust between actors (Nochta
et al. 2019). This is particularly relevant in the context of local and urban go-
vernance, where the primacy of hierarchical rationality has been challenged by
Habermas’ communicative rationality, which calls for a re-evaluation of the
relationship between citizens and political systems (Alonso 2009). Therefore,
Ldt technologies have the potential to inaugurate a new wave of participato-
ry practices on an urban scale by adding an advanced knowledge production
tool on which to base citizens’ political participation. As we will see in the
following section, participation is becoming an added value in artefacts that
promote the use of Ldt technologies. Even the European Commission (DG
Connect 2023) argues that the distinctive feature of Ldt is their relationship
with the social structure of cities. Active citizen involvement is therefore neces-
sary for the success of Ldt projects. In this regard, the European Commission
(2023, 46) encourages citizen participation in Ldt initiatives through the use
of virtual and augmented reality technologies, which: «enrich visualisation,
simulation and interaction capabilities, bridging the gap between the real and
digital worlds».

Political participation is a central theme in social science theory that
analyses changes in the forms of relations between society and political insti-
tutions in Western democracies, including Italy (e.g. Segatori 2012; de Nar-
dis 2023; Raniolo 2024), and the legitimacy of political systems (Raniolo
2007; Scharpf 1999, Schmidt 2013, Schmidt and Wood 2019). The study of
participatory practices has been consolidated since the 1990s, following the
«deliberative turn» (Dryzek 2000). These practices have been legitimised by
the idea that society and institutions can engage in direct dialogue (d’Alber-
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go and Moini 2006) and that the informed and dialogical exchange of opi-
nions is functional to improving decisions (Moini 2012; Moini and Nupieri
2024). Participatory practices have benefited from a «normative convergen-
ce» (Moini 2012), which interprets them as something positive in themsel-
ves, capable of bringing benefits to democratic processes and building consen-
sus, cohesion and cooperation (Savoldi 2006). Civil society participation in
decision-making processes has been positively evaluated for its contribution
in terms of situational knowledge of problems and policy solutions (Edwards
2004; Macdonald 2008), which can promote the efficiency of interventions
(Nabatchi et. al. 2011) and community empowerment (Osborne ez a/. 2016).

Over the last two decades, the development of Information and commu-
nication technologies (Icts) has given rise to new forms of political participa-
tion, made possible by a variety of digital tools that have expanded the tools for
citizen participation (Medaglia 2012; Bonsén e al. 2015; Lidén and Larson
2016; Wirtz et al. 2018; Gilman and Peixoto 2019; Bolivar and Mufioz 2019;
United Nations 2020). These are complemented by mapping technologies, to-
ols for conducting interactive surveys and drafting interactive policy proposals
(Shin ez al. 2024), immersive augmented reality technologies (Hunter ez /.
2021), participation gamification tools (see Hassan and Hamari 2020) and
even artificial intelligence (Starke and Liinich 2020; Vichoff 2022; Hallin and
Lipka 2023; Onufreiciuc 2024). These tools enable different levels of citizen
involvement in decision-making processes, from simple consultation to genui-
ne empowerment (Al-Dalou and Abushanab 2013; Le Blanc 2020).

As mentioned above, Ldt are ushering in a «new wave» of evidence-
based local political participation. However, only few studies have explored
the relationship between participation and Ldt. Early evidence from Ldt cases
in Dublin, Helsinki, and Rotterdam shows that expectations regarding partici-
pation and the use of these instruments to strengthen civic engagement remain
more aspirational than concrete (Calzati 2023; Calzati and van Loenen 2023).
Moreover, Ldt can depoliticise participatory processes, shifting power from
the social and political sphere to technical sphere, which is dominated by data
and algorithm owners (Duberry 2022).

To expand this initial knowledge and understand the actual consequen-
ces of introducing this specific technological innovation into participatory
processes, it is necessary to outline a resecarch agenda and an analytical fra-
mework of concrete cases. A starting point is to understand the expectations
for improvement that underpin the promotion of Ldt in participatory proces-
ses and to compare them with the main challenges in these processes as gene-
rally identified by social research.
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Therefore, to fill this gap in the literature, we analysed discursive arte-
facts from companies and technology providers, local authorities and experts
to understand:

e how participation is conceived;

e how participation is pursued in practice through the use of Ldt: algo-
rithms associated with technology;

e what socio-political and technical conditions enable the implementa-
tion of Ldt.

This allowed us, on the one hand, to shed light on how the three types of
actors describe and conceive participation in the use of Ldt, focusing on their
representations of the potential contribution these technologies could make
to improvement; and, on the other hand, to identify common patterns and
divergences between actors, offering a synthesis of the visions and approaches
that influence the development and implementation of these technologies in
urban contexts.

3. Methodology and techniques of analysis

The research carried out consists of the analysis of thirty-three discursive
artefacts produced in the period between 2020 and 20242 This time frame was
selected as it corresponds to a particularly dynamic phase in the development
and diffusion of Ldt technologies, during which experimentation significan-
tly intensified and new collaborations emerged across sectors. The discursive
production in this period reflects evolving representations, expectations, and
framings of Ldt, making it a crucial window for analysis. The artefacts analysed
were produced by three key actor types operating within the complex Ldt
ecosystem:

e companies and technology providers, such as Ericsson and Hexagon,
who contribute to framing Ldt as instruments of digitalisation and urban op-
timisation;

e local governments and their associated stakeholders (e.g. public-pri-
vate consortia in Dublin and Munich), which have integrated Ldt into urban
planning and sustainability initiatives;

e experts and members of the scientific community from fields such as
geoinformation science and engineering and design, whose contributions un-
derpin the conceptual and infrastructural development of Ldt.

2 Artefacts were selected through a systematic keyword search on the web, focused
on Ldt technology, participation, and inclusive policy-making.
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While these actors differ in roles and objectives, they are all integral to
the diffusion of the technology. More specifically, their discourses could cir-
culate representations that would shape understandings of Ldt, legitimise spe-
cific adoption trajectories, and influence political and operational decisions.
On the one hand, they contribute significantly to the development and im-
plementation of the technology through their specific competences and insti-
tutional roles; on the other hand, their discourses and narratives convey ideas
and representations that not only disseminate knowledge about Ldt but also
legitimise courses of action conducive to the adoption of this technology. In
doing so, they influence the political and operational decisions through which
these tools are adopted and integrated into urban governance — not only as
technological solutions, but also as socio-political devices — by promoting the
contextual expansion of related public procurement markets.

Delving deeper into their specific roles, companies that supply systems
and algorithms for Ldt through public procurement obviously pursue market
objectives. We can assume that, as happens in the field of management consul-
ting offered to public administrations, they seek to achieve economies of scale
in the design and implementation of technologies for Ldt. How ? By experi-
menting with systems and adapting them to the specific needs of customers
on a case-by-case basis. In this way, they can contribute to processes of diffu-
sion and isomorphism not only in the characteristics and use of Ldt, but also
in terms of their effects on participation. In parallel, local government actors
— including elected politicians, administrators, and technical staff from local
authorities — play a different yet equally crucial role. Their expectations of par-
ticipatory processes and, more specifically, of the consequences of using Ldt
in these specific practices motivate the implementation of this type of innova-
tion. A significant challenge for them, which is also found in related fields whe-
re technical and technological tools are used to carry out government activi-
ties, is to reduce their dependence on technology providers and experts. Lastly,
experts represent another key category of actors. They can mainly be divided
into two types: those belonging to universities and public research centres, and
those affiliated with companies that supply technological systems for Ldt. In
both cases, their relationships with local government actors — whom they sup-
port in the design, implementation, and monitoring of Ldt — may differ, and
trust may play a different role.

The analysis was conducted using an interpretive approach (Wagenaar
2011) and coding techniques inspired by Strauss and Corbin (1990), suppor-
ted by Nvivo software. Analytical categories were drawn from the référentiel
framework (Jobert and Muller 1987), particularly the dimensions of values,
norms, and algorithms—understood respectively as abstract action-theories
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(Muller 2000), guiding principles, and causality-based discursive mechani-
sms that justify the use of specific instruments (Moini 2012). This analytical
framework enables us to identify the key representations emerging from the
selected documents. In particular, it helps us understand how participation is
conceived, how it is pursued through Ldt, and what makes an Ldt possible. In
this way, it lays the groundwork for the interpretation of the findings discussed
in the next section.

4. Results of the analysis

How patrticipation is conceived

In the discursive artifacts analyzed, it is possible to find the conception
of participation conveyed by companies, local governments and experts. These
actors have distinct roles but share as a premise, most often implicitly, a com-
mon understanding of the importance of participation, although they empha-
sise different aspects of it. The coding labels that emerged from the analysis, in
particular relating to normative representations and values, can be divided into
two main thematic areas: on the one hand, the «desirable qualities of partici-
pation», on the other hand the «impacts that participation could have both
on citizens and on the policy-making process» (some discursive examples are
given in Tab. 1). In all cases analyzed, participation is assumed as an intrinsi-
cally positive, «good in itself>» value. The shared vision corresponds to a stron-
gly institutionalized component of urban governance in its mainstream vision
shared by political institutions on a transnational scale. For example, Sdg 11
«Make cities and human settlements inclusive, safe, resilient and sustainable»
has a sub-target (11.3) concerning «enhance inclusive and sustainable urbani-
zation and capacity for participatory, integrated and sustainable human settle-
ment planning and management in all countries»>.

Concerning the first area «desirable qualities of participation>, in the
discourses analysed it is possible to highlight three main characteristics of par-
ticipation that are considered desirable and can be improved by Ldt. These
values concern the accessibility of participatory processes, the transparency of
information, and the ability of technology to foster and improve the quality
of interactions between the actors involved. First, participation is considered
more effective — particularly by experts and businesses, and to a lesser extent
by local governments — when it is more accessible and inclusive to different ca-

3 See: hteps://knowsdgs.jrc.cc.curopa.cu/sdg/11.
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tegories of citizens and stakeholders. Ldt are perceived as tools that can lower
barriers to engagement and broaden participation. In addition, transparency
of information and participatory procedures is widely valued. It is seen as es-
sential to making public decision-making processes clearer, more accessible,
and public choices more understandable. In this regard, Ldt can help visualise
data and scenarios, thus supporting more informed and transparent delibera-
tion. Finally, a key value that emerged is the improvement of the quality of in-
teractions within participatory practices. The availability of evidence on public
problems and decision-making alternatives is seen as a crucial enabler. Across
all actor types, there is consensus on the importance of tools that facilitate
coordination, information exchange, and collaboration — indirectly fostering
more effective and widely shared agreements between the various stakeholders
involved.

With regard to the second thematic area «desired impacts of participa-
tion, special attention is paid to its capacity, improved through technology,
to enhance community involvement, quality and legitimacy of decisions. Ac-
cording to all actors, the empowerment of citizens is made possible by their
direct involvement not only in public decisions, but also in their implemen-
tation, through their engagement and assumption of responsibility. A parti-
cular emphasis on this value is placed by companies and governments. Also,
participation is also seen by all actors as a means of legitimizing decisions and
buildingacceptance and consent around controversial issues, e.g., urban sustai-
nability, land use, and spatial/physical change. Experts emphasize this aspect
the most, followed by governments and companies.

The urban policy domains covered by the Ldt in our analysis are, in de-
scending order of frequency: planning, mobility/transportation, and other
aspects of environmental sustainability. Below is some (selected) significant
textual evidence on the value dimension and characteristics of participation in
the documents surveyed.
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TaB. 1. Examples of textual evidence encoded as «values» — vision of participation

How participation is conceived

Textual Evidence

Value
Desirable Accessibility and
qualities of inclusiveness
participation
- Transparency and
understanding
Quality of
interactions
Expected Empowerment
impacts of and community
participation involvement

Impact on the

legitimacy of

decisions and
building acceptance
and consent around
controversial issue

«Gaming technology, like the use of Minecraft, could
offer younger people in particular a gateway to civic
participation that previously was blocked off»
(Company 01, 65)

-«The dynamic and interactive features of DT provide the
opportunity to select queries and filters and to visualize
geospatial data from different viewing points, angles, and
perspectives and in certain levels of detail, thus presenting
a comprehensive glimpse of potential scenarios. There is
also a possibility of doing this in real time. These features
provide a better understanding
of realities, making stakeholders much more aware of the
land-use issues within their community»

(Expert 23, 13)

«It can also serve as an effective engagement tool to
facilitate discussion among different sectors of society
including the general public, private sector, civil society
and policymakers. (...) The ability to simulate scenarios
and translate data into meaningful insights through a
virtual representation of the real world brings issues to life
for those who have a stake in the city. In this way, a digital
twin can not only enable better policymaking and service
improvements, \but also present an opportunity for public
sector organizations to demonstrate more responsive and
agile governance that can ultimately maximize impact and
value to communities»

(Company 02, slide 7)

«This type of participation goes beyond mere access to
information: it instils in citizens a sense of belonging,
increases transparency and accountability surrounding
decisions that affect the city and, most importantly,
nurtures that feeling of unity and collective responsibility
towards the care of our urban and natural space for
generations to come>

(Company 15, website)

«Increased public participation is an important means
to envision alternative futures and enhance urban
sustainability »

(Company 01, 24)

«Citizen participation and engagement are critical
elements in the context of smart city platforms since they
can offer real-time information and foster community
involvement to tackle local concerns successfully »
(Expert 24, 1)

«This could serve as a basis for the analysis and
identification of impacts and potential land-use conflicts»
(Expert 23, abstract paper)

«Supporting decisions and their translation into actions
for urban change»

(Local government 33, 9)

Source: Authors’ elaboration.
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How patrticipation is pursued through Ldt

A strong connection emerges between the conceptions of participation
in the discourses of companies, experts and local governments and the enabling
capacities they attribute to digital technologies and, in particular, to Ldt. This
connection is realized through discursive algorithms (some examples are given
in Tab. 2), i.e. cognitive representations based on «if...then» (Moini 2012)
that justify the adoption of specific instruments or actions (Muller 2000). Ac-
tors use these algorithms to legitimize the public use of Ldt, establishing a di-
rect connection with the normative values mentioned above and justifying the
use of technology by appealing to participation.

Analyzing the experts’” discourse, it was possible to reconstruct the fol-
lowing algorithm: «If the tool is adopted, then it will facilitate communica-
tion and the inclusion of heterogeneous groups of citizens, helping to build a
broader and more shared consensus». Through this cognitive representation,
the Ldt is attributed the role of facilitator of quality interactions, realizing
the values of accessibility, inclusiveness, empowerment and community in-
volvement, as it facilitates communication between different individuals and
groups, coordination and information exchange.

A second algorithm which can be traced back to the experts is: «If you
use the technology/tool, then you will get better, more effective and informed
decisions>» .

How does Ldt offer decision support, increasing the transparency and
understandability of processes and the legitimacy of decisions? Through the
production of previously impossible evidence about the consequences of plan-
ning or decision alternatives. An additional algorithm that emerges in the di-
scourse of both local governments and experts:

«If monitoring and decision-support systems based on technology mo-
dels and real-time data are implemented, then active stakeholder participation
will be enabled, transparency will be promoted and collaboration between ac-
tors will be facilitated». This approach is explicitly considered fundamental
to the development of a smarter, more resilient and sustainable urban envi-
ronment. However, the quality of decisions and agreement on them on the
one hand and «empowerment and community involvement» on the other
can come into tension. This is the case when — as it happens with a company
— evidence is explicitly provided for the purpose of persuading the goodness
or acceptability of specific choices and their impacts on the part of otherwise
reticent citizens or interests and, thus, of legitimizing choices or proposals of
authorities.
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In summary, the analysis shows how Ldt are proposed through discursi-
ve cause-effect mechanisms as enabling tools. Not only do they link the use of
technology to the realization of core values such as inclusivity, transparency,
empowerment and quality of interactions, but also help to construct a narrati-
ve that legitimizes their adoption. This connection, which emerged especially
in the discourses of experts and local governments, does not merely promote
the technical effectiveness of Ldt, but emphasizes their ability to improve both
participatory processes and decisions. Thus, discursive algorithms on Ldt act as
rhetorical tools that establish a symbolic relationship between the technology
and the promised benefits, creating a justification for their use and the related
public investment. This argument reinforces the idea, already widespread in
the transnational «policy community» of sustainable urban development,
that participation, mediated by technology, is not just a means but an end.
Participation thus becomes a vector for legitimizing the use of technology in
urban governance and planning, primarily by increasing trust on the part of
both users and data providers. In turn, the technological upgrade contributes
an additional source of legitimacy to participation.

TAB. 2. Examples of textual evidence encoded as algorithms — enabling purpose of technology

How participation is pursued through Ldt
Algorithm

Enabling purpose of Textual Evidence

technology/ Value

Ldt favours:
quality of interactions

«If the tool is adopted,
then it will facilitate

«This is especially helpful
in participatory processes to

(communication);
accessibility and inclusiveness;
empowerment and
community involvement

communication and
the inclusion of large
heterogeneous groups of
citizens, thus contributing to
the building of a broader and

more shared consent»

facilitate communication, to
involve large heterogeneous
groups of citizens, and,
consequently, to build
consensus»

(Expert 20, paper,15)

(continues)
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(follows)

How participation is pursued through Ldt

Enabling purpose of
technology/ Value

Algorithm

Textual Evidence

Cognitive monitoring and

support based on real-time

data processing and support

for information and decisions:
transparency and
understanding;
improved quality of
interactions;
improved quality and
agreement on decisions

«If you use the technology/

tool, then you will get better,

more effective and informed
decisions»

«If monitoring and
decision support systems
are implemented based on
LDT (which requires real-
time data), active stakeholder
participation is enabled,
transparency is promoted and
collaboration is facilitated’
leading to the development
of a smarter, more resilient
and sustainable urban
environment for the whole
community >»

«..the SCDT would support
urban planners, policymakers,
and developers to make decisions
by considering public needs,
perceptions, attitudes, and
interest»

(Expert 21, abstract paper)

«In the green and digital
transition, public local
authorities face an increasingly
complex decision-making
environment in territorial
planning. To achieve resilience,
they need to systematically
innovate with new ways of
working which are creative,
inclusive and affordable. Ldt can
be an important building block
in this journey towards systemic
innovation. In very simple terms,
Ldt are digital representations
of a territory, e.g. a city, created
by modeling and simulation
technology, based on datasets
and models>»

(Local government 28, website)

Source: Authors’ elaboration.

How a Ldt is possible and how to make it

From the artefacts a set of norms also emerges, understood as princi-

ples or standards guiding action (Muller 2000) (some of which are shown in
Tab. 3), concerning the design, development and integration of Ldt in urban
infrastructures aimed at improving participatory processes and, more general-
ly, policy making. Two categories of norms emerge, relating on the one hand
to «socio-political conditions» for the implementation of Ldt; on the other
hand, to «technical conditions» necessary to make the development of Ldt
possible.

Regarding the socio-political conditions for the implementation of Ldt,
three norms are observed in the discourses of the actors analyzed. One con-
cerns the creation of a favourable business environment, as experts encourage
governments to establish regulatory conditions that facilitate the participation
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of companies supplying Ldt technologies. A second norm highlights the im-
portance of developing innovative approaches to foster citizen participation—
not only in the use of Ldt but also in their design. This is particularly emphasi-
sed by experts and local governments or associated actors. A third norm relates
to the facilitation of access to data and the establishment of partnerships with
stakeholders, whose involvement is essential for the realisation and use of an
Ldt. In this regard, actors should be encouraged to collaborate, starting with
the provision of necessary open data.

In relation to technical conditions, two norms emerge from the analysis.
One highlights the need to make city infrastructure available to collect or
obtain real-time data. Experts and local governments stress the importance
of having appropriate urban technology infrastructures, such as IoI' systems,
advanced networks, and sensors, which are crucial for collecting and analyzing
data in real-time to ensure that Ldt can operate effectively. The second norm
focuses on paying attention to the dynamic and interactive aspects of techno-
logy. Experts underscore the necessity of designing Ldt to adapt to complex,
ever-changing contexts, ensuring that these systems are flexible and responsive,
thus fostering participation. This set of norms not only reflects the values con-
veyed by the actors analyzed, but also guides the process of implementing Ldt
as enabling tools for more inclusive and sustainable urban governance.
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TAB. 3. Examples of discursive evidence coded as norms — conditions for technology development/imple-

mentation

How a Ldt is possible and how to make it
Textual Evidence

Norm

Creating a favorable business «(...) greater participation from
environment businesses, the government must
formulate clear market policies that create
a favorable business environment»

(Expert 19, Report (p. 11)

Developing innovative «The digital twin is to be used as a basis

approaches to enable citizen for citizen participation. To this end,
participation different stakeholders (citizens, interest

groups, real estate companies) will be

involved in the participation process
(aimed at realizing a LDT) as carly as

possible>
(Local government 29, website)

Socio-political
conditions for Ldt
implementation

Facilitating access to data and «The best practices for implementing
partnerships with stakeholders digital twins in city planning include
developing a clear strategy, building
partnerships with key stakeholders,
using open data standards, and focusing
on user engagement and collaboration.
By adopting these best practices, city
planners can create a digital twin that
is useful, accessible, and relevant to
all stakeholders involved in urban
development»
(Company 06, website)

Having city infrastructures to «In addition, to make this digital twin
conditions for obtain data or collect them in platform run well and accurately, it is
the development real time essential to have the availability of city
of Ldt infrastructure for the sensing process

or obtaining real-time data that can be
visualized within the platform>»
(Expert 24, paper pag. 16)

Paying attention to the dynamic «The findings from the focus groups
and interactive aspects of indicate that the need for social contact

technology is the strongest motivator for engagement

in games and activities. Thus, it is
strongly recommended to introduce and
implement these elements in a gamified

design for engagement»
(Local government 26, sitoweb)

Technical

Source: Authors’ elaboration.

5. Final remarks

Our analysis of discursive artefacts produced by companies supplying

Ldt systems used in participatory processes, experts and local governments
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reveals that these actors largely share expectations about the improvement of
participatory practices that can be achieved using this technology. On the one
hand, these expectations are based on shared values and cognitive premises
concerning the participation of citizens and/or stakeholders as a resource for
the good quality of both local policy-making and relations between society
and political institutions. These premises coincide with the mainstream and
institutionalised visions of inclusive and participatory policy-making. On the
other hand, expectations are based on the benefits Ldt can bring to participa-
tory processes and the consequent political decisions quality.

Ldt can increase accessibility, making the involvement of a wider, hete-
rogeneous range of citizens and stakeholders possible. Above all, they can pro-
vide transparent, understandable and detailed information, based on real-time
data processing and highlighting the possible consequences of a wide range
of possible decision alternatives, especially on controversial issues. In this way,
actors’ preferences can be based on evidence and better public decisions can
be made and effectively implemented, also because of greater willingness to act
in accordance with decisions collectively made. In turn, the resulting increased
trust in participation and technology creates favourable local socio-political
conditions for the introduction of further technological innovations and the
expansion of related public procurement markets. The participatory construc-
tion and co-design of Ldt places technology providers, local governments, sta-
keholders and citizens on an equal level as critical components of local innova-
tion ecosystems. In this way, social relationships within these ecosystems can
have the characteristics of win-win games,or possible deliberative processes,
along the lines of experiments concerning the more general use of Ai in cities®.

There are therefore widely shared optimistic views about the benefits of
Ldt technology for participatory practices. However, we may wonder whether
these views are based on an exhaustive representation of the critical issues in-
volved. In particular, it is necessary to assess whether Ldt can overcome, rein-
force or reproduce the limitations of participatory practices, including tho-
se mediated by digital devices, highlighted in social science research, such as
failures or unexpected effects of participation. As early as 1969, S. Arnstein
argued that possible failures of political participation were linked to the actual
redistribution of power between public decision-makers and citizens. Partici-
patory practices may have limited capacity to influence the content of political

# See the example of Nantes Débat de 1'Ia (hetps://metropolenantes.fr/ma-ville-ma-
metropole/competences/competence-numerique-responsable/intelligence-artificielle-nan-
tes-metropole-se-dote-d-un-cadre-de-confiance-et-lance-nantes-debat-de-l-ia), analysed by
the Urban Ai think tank (https://medium.com/urban-ai/mapping-ai-narratives-at-the-lo-

cal-level-db19e¢46608cd).


https://metropolenantes.fr/ma-ville-ma-metropole/competences/competence-numerique-responsable/intelligence-artificielle-nantes-metropole-se-dote-d-un-cadre-de-confiance-et-lance-nantes-debat-de-l-ia
https://metropolenantes.fr/ma-ville-ma-metropole/competences/competence-numerique-responsable/intelligence-artificielle-nantes-metropole-se-dote-d-un-cadre-de-confiance-et-lance-nantes-debat-de-l-ia
https://metropolenantes.fr/ma-ville-ma-metropole/competences/competence-numerique-responsable/intelligence-artificielle-nantes-metropole-se-dote-d-un-cadre-de-confiance-et-lance-nantes-debat-de-l-ia
https://medium.com/urban-ai/mapping-ai-narratives-at-the-local-level-db19e46608cd
https://medium.com/urban-ai/mapping-ai-narratives-at-the-local-level-db19e46608cd
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decisions, leading to weak empowerment of the actors involved (Sintomer and
De Maillard 2007) and limited social learning processes (Garmendia and Stagl
2010). Participatory practices can be then classified according to the degree of
power actually transferred from politicians and local élites to citizens. At the
lowest level (participation failure) are consultation practices in which public
administrations only provide information about the subject of a participatory
practice, such as the presentation of a project (Macintosh 2004). At higher le-
vels (participation success) are processes that transfer decision-making power
from public administrators and privileged stakeholders to citizens.

This critical literature on participatory processes has so far produced
only exploratory studies (mentioned in section 2) focused on the relationships
between participation and Ldt, which can therefore become the specific object
of further social research. Participatory practices based on Ldt are expanding,
and research should therefore take the form of monitoring, focused on the ac-
tual consequences of the use of this technology. It should ascertain the capacity
of Ldt to help promoters of participatory practices to deal with critical issues
of these processes, tackling all the limitations and contradictions highlighted
in the current literature on participation.

A comparison of concrete cases could examine the specific effects of sup-
port provided by Ldt by operationalizing variables concerning key aspects of
participatory practices. Two sets of variables should enable research to measure
the degree to which the expectations we have analysed have been met. They
regard on the one hand accessibility and inclusiveness, i.c. the degree and uni-
versality of citizen and stakeholder participation and, on the other hand, the
quality (detail, reliability, flexibility of updating) of the information regarding
decision alternatives and the added value compared to other sources of infor-
mation.

A third set of variables is about a concern about the output of participa-
tion and its effects on decision-making that is present in the discursive artefacts
analysed, but is framed in terms of legitimacy of decisions, acceptance and con-
sent as well as assumption of responsibility, more than citizens empowerment
and democratisation of political processes. Since the actual contribution of
technology to the democratisation of local policy-making cannot be taken for
granted, these variables should instead make it possible to understand if and
how accessibility and evidence provided by Ldt make a specific contribution to
moving participatory practices from mere consultation and information of ci-
tizens and stakeholders to the actual contribution to decision-making. In other
words, whether the use of Ldt favours the transfer of power to citizens and sta-
keholders involved or, on the the opposite side of an ideal-typical continuum,
a 'participation-washing’ that hides the shifting power from the social sphere
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to that of political, technical and economic actors who organise participatory
practices based on Ldkt.

The intensity and extent of the effects of participatory practices that use
Ldt on the decision-making of political authorities — the dependent variables
of this type of research — can be assessed by measuring the coincidence or di-
stance between the outputs of these inclusive processes — the proposals appro-
ved by participants, or the alternatives provided to policy-makers, accompa-
nied by evidence — and the political and administrative decisions subsequently
adopted.

The factors on which these effects may depend concern both the design
of a participatory process, i.c. the social and organisational framework for the
use of Ldt and the specific characteristics of the technology, as well as its ma-
nagement.

Firstly, the participatory process must be designed in such a way as to
enhance the support provided by the Ldt. The issues addressed must be capa-
ble of being demonstrated through evidence of the benefits and costs produ-
ced by each of the alternatives considered and discussed in the participatory
process. As we have seen, the policy fields in which Ldt are most commonly
used relate to planning, mobility/transportation, and environmental sustai-
nability. Let us consider some examples relating to the first two areas. Public
decisions can be more macro (e.g. a city’s general development plan; the con-
struction of large transport infrastructure) or more micro (e.g. detailed rules
for the implementation of urban planning decisions, or choices regarding land
use in a neighbourhood or a single block; traffic regulations on a street). For
cach of these possibilities, as well as for the many other intermediate ones, the
potential cognitive contribution that an Ldt can offer can be assessed, making
it possible to understand the consequences of each decision alternative. For
this reason, the degree of democratisation of the political process through an
Ldt can be measured by the extent to which an Ldt offers the possibility of
rationalising the public choice process for political and administrative deci-
sion-makers and for actors involved in a participatory practice, respectively.
A problem shared across various policy fields also concerns the availability of
data that is sufficiently comprehensive and up to date to feed the systems (po-
tentially algorithms) used by the Ldt. The flexibility of these systems and the
data required is another important aspect, because during a participatory pro-
cess — as in decision-making processes reserved for political actors — the prefe-
rences to be compared may change. This is what happens, for example, when
during the process the participants want to explore the possibility of reaching a
convergence towards a shared and consensual solution that was not previously
imagined or proposed.
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Secondly, the use of a specific technology — and Ldt are no exception —
can place constraints on the design and management of a participatory process,
if the technology itself is the focal point around which the entire participatory
mechanism must revolve. This is an explanatory factor that may concern not
only the objects and policy issues we have just considered, but also the criteria
for selecting participants. For example, inputs and outputs may have different
degrees of comprehensibility, establishing thresholds of technological literacy
for the use of the systems employed. For this reason, another important factor
is the connection between the degree of technical complexity of the Ldt and
the characteristics of social interactions in the participatory process, namely
the role of experts or technicians who act as intermediaries in three fundamen-
tal steps: formulating participants’ questions, entering them into the technolo-
gical system, and translating the results of the calculations into understandable
outputs. It is likely that this role will be entrusted to technology system provi-
ders, which are more easily acquired by private companies or research centres
than developed in-house by local government bodies. In this case, a problem of
dependency on those who control the resources derived from applied specialist
knowledge may arise.

Another factor relates to the «extensions» of the Ldt technology used,
including platforms and all types of devices available for viewing simulations
produced by an Ldt, such as viewers or augmented reality. In this regard, the
financial costs of the investment needed to effectively and inclusively support
the use of an Ldt in a participatory process, with its iterations and adaptations,
may not be easily affordable for the entity organising this process. In other
words, Ldt support for decision-making processes in general and participation
in particular could end up being a factor that differentiates between cities with
sufficient budgets and those without. At the same time, the «technological
kit> for participation could divert attention from the process itself, giving par-
ticipants the impression of being involved without actually taking an active
part.

Finally, the possibility of ensuring independent ex ante and ex post eva-
luation, not only of a participatory process in general (whose implementation
often remains limited), but also of the specific role played by the Ldt in its
management and implementation, may depend on some of the factors we have
mentioned.
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