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Figure 1: We explore how generative AI can enhance citizens participation in urban development by enabling a more interactive
and accessible process. Citizens can (1) capture an image of the current urban landscape, (2) highlight areas within the image
where they want to propose enhancements, and (3) provide descriptions of their suggestions. Based on these inputs, the AI then
(4) generates a visualisation reflecting the proposed enhancements, which can be shared with local government authorities for
further discussion.
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Abstract
Giving citizens a voice in urban development processes is crucial
for enabling socially sustainable cities and communities. However,
citizens’ opportunities to express ideas are often limited to com-
munication channels that offer poor incentives for participation. In
this paper, we conducted an in-the-wild technology probe study
(N=16) using a generative AI (GenAI) tool to allow citizens to visu-
alise and submit urban development ideas by taking pictures and
manipulating them with GenAI. The results highlight the poten-
tial of GenAI to empower, engage, and inspire citizens‘ creativity.
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We then conducted additional expert interviews (N=6) with city
representatives and community associates. They voiced GenAI’s
value in early-stage citizen participation but raised concerns about
excluding senior citizens. Building on these insights, we present
the design and evaluation (N=10) of UrbAI, a co-creative system
tailored to urban development participation and conclude with
lessons learned to inform how GenAI could be embedded in future
citizen participation processes.

CCS Concepts
• Human-centered computing→ Empirical studies in inter-
action design.
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1 Introduction
Participatory approaches, in which citizens contribute with their
perspectives, needs, and ideas towards urban development projects,
are well-established formats to ensure transparency and equity [7,
24, 43]. Many different methods allow public participation in the ur-
ban development processes of cities and communities. These meth-
ods range from collecting supporters for a city development project
through signatures to participating in in-person workshops [7,
24, 32] and public gatherings at which new ideas are discussed
or developed [40], or sharing citizen-generated data [41]. Addi-
tionally, there are digital methods, where citizens and community
members connect online to elaborate on ideas [17] and submit
them online to their local municipality [25, 52, 60], or use aug-
mented and virtual reality (AR/VR) in participation processes [53].
However, the fidelity of the ideas often remains low, or partici-
pants depend on facilitators and mediators to implement citizens
ideas [9, 11, 13, 53, 71]. For example, while architects, urban plan-
ners, and designers can use computer-aided design (CAD) tools or
AR/VR to present their visions and ideas for a construction project
with photorealistic 3D objects [61], these methods are often not
accessible to the broader public due to the lack of expertise and
the additional high costs. However, the integration of the broader
public is particularly promising when contributing towards urban
development as existing works have provided evidence of positive,
sustainable outcomes [7, 24, 43].

To further advance the field of participatory approaches for ur-
ban development, this paper explores the use of generative artificial
intelligence (GenAI) to offer citizen-driven initiatives the potential
to overcome existing barriers and create visual representations of
their visions with little to no effort. Taking Figure 1 as an example,
a citizen may take an image using their phone and then enter their
ideas for enhancements before receiving a photo-realistic image
with their vision. Inspired by this example, the following research
questions (RQs) guide our work:

RQ1: To what extent can GenAI support citizens to express
their urban development ideas visually?
RQ2: How can GenAI be embedded in current participation
processes?

To answer these RQs we underwent three research phases. First,
we conducted a technology probe study (N=16) by comparing a gen-
erative fill system with current communication forms for citizens
ideas in two urban development scenarios, including enhancing an
existing public park and redesigning the function of a parking lot
in a public space. We found that the usage of GenAI not only offers
the possibility to visually translate citizens’ ideas into meaningful
images, but also encourages them to reflect on and refine their
generated images. However, we also observed challenges, primarily
concerning articulating suitable prompts to create their expected
outcome.

Second, we conducted six expert interviews with representatives
of municipalities and neighbourhood associations to contribute in-
sights into the usage of GenAI on an organisational level, ensuring
a holistic understanding. The experts acknowledged the opportuni-
ties of GenAI usage, especially in attracting citizens in early stages
of participation processes, enabling them to express their needs
and ideas, and allowing others to reflect on them more effectively
than in written or spoken form. However, our experts also raised
concerns in excluding digital novices like senior citizens, or higher
frustrations, when generated ideas, which are not in the public
interest, get rejected.

Third, we translated the insights from the technology probe
study and the expert interviews into UrbAI, a co-creative system
embedded into a citizen participation process. The design and eval-
uation (N=10) of UrbAI, our third study revealed that participants
valued the integration GenAI in a guided process, translating cit-
izens needs into ideas, while also highlighting its potential for
providing feedback to iteratively refine ideas and support the col-
laboration with other citizens. By sharing our process and results
of three research phases, we conclude by presenting five lessons
learned in which GenAI can be embedded in existing participation
processes, what challenges and limitations are, and howwe propose
future research direction in this field.

Contribution: Our paper contributes both artefacts and empiri-
cal contributions [67]:

• Technology Probe:We contribute empirical insights from a
technology probe study with citizens (N=16) by comparing a
GenAI tool with current communication forms in two urban
development scenarios.

• Expert Interviews: We contribute empirical insights from
expert interviews (N=6) with representatives of municipali-
ties and neighbourhood associates about their perceptions
and opinions on the usage of GenAI in participation pro-
cesses.

• Prototype Design and Evaluation: We contribute arte-
fact and empirical insights about the design and evalua-
tion (N=10) of UrbAI, a prototype of a co-creative system
embedded in the context of urban participation processes.

https://doi.org/10.1145/3706598.3713803
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2 Related Work
We review the role of visualisations in urban participation processes
in combination with the use of photographs, AI, AR and VR.

2.1 Photographs in Urban Participation
Processes

Schoffelen et al. [54] reflected on the importance of visualisation
in participatory processes to understand complex issues and fos-
ter reflection and sense-making. Thereby photovoice is a common
methodology to make use of visualisations, especially to document
challenges and needs in public spaces [27, 36, 64]. Wass and Safari
[65] used this method to emphasise the needs of people with intel-
lectual disabilities and empower them to participate in innovation
processes. Maas et al. [39] handed disposable cameras to their par-
ticipants to gather insights into which contexts they would like
to have changes in their neighbourhood. Díez et al. [15] used pho-
tovoice with residents of a low-income area, where they reflected
on their local food environment, resulting in community-driven
interventions. O’Leary et al. [45] investigated, with the help of
photovoice, the role and design of technology in the intersection of
religion, race and community. PhotoMap [55] is a system that uti-
lizes spontaneously captured images of public maps for pedestrian
navigation tasks on mobile devices. In their work, Foster et al. [21]
display the potential of smartphones and social media to increase
the awareness and connection of community members within their
neighbourhood. As shown by Wouters et al. [68] and Kjær Søgaard
et al. [33], visualisations displayed on public display can foster in-
teraction and communication within neighbourhoods. Using specu-
lative design approaches, participants in Chopra et al. [10]’s study
created drawings, written cards and crafts to represent their needs
and ideas. As we learned, visualisation in citizen-driven idea devel-
opment is crucial, especially in reflecting on challenges and needs
and promoting discussions. However, the fidelity of the visualisa-
tions remains mostly low, which raises the question of how citizens
can access modalities to display their perspectives in higher fidelity.

2.2 Visualisations with AR and VR in Urban
Participation Processes

The use of VR andAR for sustainability-related topics has developed
steadily in recent years [12]. Thereby research also investigated
the opportunity for citizens to increase the fidelity of visualising
their ideas. Saßmannshausen et al. [53] showcased how AR can
motivate young citizens to participate in urban planning. Ehab and
Heath [16] compared human interactions in the real and virtual
co-design processes of urban planning, highlighting the possibility
of reflecting on design alternatives in the VR setting. However, Luo
et al. [38] demonstrated that in participatory approaches, the us-
age of a physical replica is easier, especially for older participants,
compared to a digital twin in the urban park development, while
the interactivity and high fidelity of the digital twin was more at-
tractive for younger and educated participants. Similar to Thiel
et al. [59, 60], Kavouras et al. [31] showed a framework for 3D
simulation games to foster participation in co-creation processes
in urban planning. Silva et al. [57] investigated the use of AR in
public spaces for citizens activism towards social change. Others,

such as Hunter et al. [28], highlighted the potential of AR to en-
hance citizens’ sense of control and agency in the digitalisation of
public services. Overall, research shows interest in enabling higher
visual fidelity in participatory frameworks in citizen participation
processes, motivating expanding this spectrum of methods.

2.3 Generative AI in Urban Participation
Processes

Research on the use of GenAI in urban design has increased in
recent years in the domains of architects and city planners [30]. For
instance, Zhang et al. [70] investigate how architects could enhance
their sketches to 3D designs using GenAI. However, despite the use
of GenAI by architects and city planners, the wave of using GenAI
in participatory approaches with citizens is, at this point, just slowly
starting to build. Hohendanner et al. [26] investigated the use of
GenAI for the speculative design of narratives, however, with young
design professionals as study participants. Noyman and Larson [44]
developed a platformwhere streetscape visualisations are generated
based on the physical urban model on a tangible user interface,
highlighting the potential that multiple participants can interact
with the system and get real-time feedback. Others like LC and
Tang [35], Blythe [6], and Rafner et al. [47] used GenAI in design
fiction and speculative design frameworks to generate images for
utopian and dystopian futures. In their work, Rafner et al. [48]
investigated how GenAI aids citizens to create images to describe
issues and provide solution construction, however acknowledging
the limitation that citizens were constrained on given source images
by the researchers.

3 Study 1: Technology Probe
To contribute towards RQ1, we conducted a technology probe study
of a general-purpose GenAI tool, to explore to what extent citizens
can express their urban development ideas in a visual way.

3.1 Study Probes & Scenarios
To learn more about the benefits and challenges of a GenAI tool in
citizen processes, we compared the idea of using GenAI with an
online form, which represents current practices in e-participation,
where ideas are submitted mostly in written form [52].

• Probe 1 - Adobe Firefly with Generative Fill: Compared
to approaches that generate images purely based on text-
based prompts, we focus on an approach where text-based
prompts are applied to a self-selected area of a taken picture,
also known as generative fill [2], demonstrated in Figure 1.
We use the web version of Adobe Firefly (Firefly) [1] as probe
(see Figure 2) to offer three key advantages in the context
of visualising urban development ideas. First, to make use
of generative fill, citizens can take a picture of the location
by themselves, encouraging them to explore and experience
the site. Second, by editing only specific areas of the self-
taken images, citizens can see their ideas integrated into the
current state, allowing them to reflect and refine their ideas.
Third, by visualising their idea in situ, a third person can
compare the consequences of the idea with the current state.

• Probe 2 - Online Form (baseline): To compare Firefly with
a common digital approach [52] in participation processes,
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Figure 2: An overview of Firefly [1], including 1) uploading or 2) taking an image, 3) masking the areas for improvement and
adding a prompt, and finally 4) getting three suggestions, where participants could choose from or ask for further suggestion.

Figure 3: Overview of the (a) parking space, which will be redesigned into a public space, and (b) public park, which seeks
enhancement.

we used an online form as baseline (i.e., Microsoft Forms [42]).
Participants could describe their vision in text form and op-
tionally upload self-taken images.

To perform both study probes, participants received as appara-
tus an iPhone 15 Pro [5]. Both study probes were investigated in
two urban development scenarios, which represent urban devel-
opments where citizens are asked to participate in revitalising a
public space [23]. While the first scenario represents the redesign
of urban space by radically changing its functionality [51], the sec-
ond scenario represents an existing public space that strives for
enhancements [46]. In summary, we introduced the participants to
the following two scenarios with the order of the probes counter-
balanced:

• Scenario 1 - Redesign of a Parking Space into a Public
Space in the City: In this scenario, the local government
wants to remodel a parking space into a public space within
the city. The government is asking citizens to participate
with their ideas in this redesign (Figure 3a).

• Scenario 2 - Enhancing an existing Public Space in the
City: In this scenario, a public park has become outdated and
is therefore not used by the citizens. The local government
wants to revitalise this space without losing its function as
a public park and asks citizens to contribute their ideas for
enhancement (Figure 3b).

3.2 Participants & Ethics
We recruited 16 participants (9 women and 7 men) with an av-
erage age of 28.8 years (SD= 8,02 years, min= 24 years, max= 58
years). Asking how often participants used GenAI, four used it
daily, three several times a week and nine on occasion, mainly for
brainstorming, paraphrasing, rewriting content, and generating
pictures. More specifically, 14 participants used GenAI tools for
image creation and five for manipulating and editing images, while
two used them neither for image creation nor for manipulation.
Three participants stated they have started or been involved in
participatory approaches in the development of their city or local
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community, however never made use of GenAI in their contexts.
The study underwent a university ethics review and was exempted
from the committee’s additional full ethical review. Each participant
was given signed informed consent for study participation.

3.3 Tasks & Procedure
After assessing participants general information and demographics,
as well as their experience with citizen participation and the use of
GenAI, they went through the following study procedure:

• Phase 0 - Briefing & Training: We briefed the partici-
pants about the aim of our study and sensitised them to
communicate their thoughts at any moment with us. We
then familiarised them with the concept of generative fill by
displaying a screen recording with the basic functionality of
Firefly. The participants thenwent through a training session,
where they were asked to visualise a living room with the
Firefly within the lab and use the thinking aloud [37] tech-
nique. Here we encouraged the participant to ask questions
when things were unclear. This ensured that by completing
Phase 0 every participant understood the basic functionality
and felt confident to continue with Phase 1.

• Phase 1 - Probes: The participants were then introduced
to their task and the scenarios, as outlined in section 3.1.
We then walked with each participant to the corresponding
location in the wild. In each scenario, we ask them to explore
the place first and briefly describe their general idea for this
context. The participants then received the mobile phone
to either fill in the online form or use Firefly to visualise
their ideas. During the tasks, the participants were asked
to think out loud. After that, the participants were asked to
communicate their ideas again with the second probe. After
completing both probes in one scenario, a short interview
was conducted to reflect on comparing the probes. We then
walked together with the participant to the second scenario,
following the same approach.

• Phase 2 - Reflection: After completing both probes in both
scenarios, wewalkedwith the participants back to the labora-
tory, where we concluded the session with a semi-structured
interview to gather insights into their overall experience and
their reflections for future work.

3.4 Data Collection & Analysis
We screen- and audio-recorded participants’ interactions when
using the GenAI tool and the online form. Further, we collected
the self taken images in both conditions as well as the images
enhanced with the generative fill. The reflections as well as the final
interview were also audio recorded. The audio recordings of the
interviews and from the thinking aloud were literally transcribed
and translated if necessary. The data from the interviews and the
thinking aloud were analysed by a first round of open coding by one
researcher. After that, three researchers discussed and inductively
clustered the codes using a reflexive thematic analysis approach [8].
Based on the screen recording, the written prompts were literally
transcribed and translated if necessary. Furthermore, the prompts
were analysed qualitatively, meaning what and how a vision was
prompted.

4 Results Study 1
In the following, we present qualitative empirical insights from
the probes and the interviews. Figure 4 provides an overview of
selected before and after images created by the participants, while
in Appendix A all results are displayed.

4.1 Results Phase 1: Probes
We observed four main patterns, including 1) the communication of
needs and idea representation, 2) prompting patterns, 3) observed
challenges and workarounds, and 4) stimuli for inspiration and
engagement.

4.1.1 Text Description for Needs and Prompts for Idea Representa-
tion. Our results show that the participants focused on the outcome
and solution using the GenAI tool, while when using text only, i.e.,
the online form, they focused on the problems and needs in the
given context. For example, in the remodelling of the parking space,
P3 described in the forms "On the left side of the first photo I would
plant a few green hedges as a barrier to the main street to block out
noise and pollution" (P3). However, when using the GenAI tool, they
marked in the picture the area and simply prompted "green high
hedges" (P3). These behavioural differences when having access to
the GenAI tool compared to the online form were observed across
the majority of our participants. In some cases, participants added
more contextual information about the problem and a direction
for the solution: "Put up a soundproof green wall to keep the noise
from the road away. Trees and/or shrubs can be a means". Others did
not describe the problem in the prompt, instead, they tailored their
prompt to specific features of their solution: "a dense soundproof
hedge" (P8).

4.1.2 Prompting Patterns. When visualising a remodelled urban en-
vironment using GenAI, we observed that the participants followed
an incremental, step-by-step approach, generating one enhance-
ment at a time (Figure 5). This helped the participants to have a
better influence on how things are manipulated by GenAI. In case
a specific enhancement could not be generated as expected, the
participants made minor adjustments within each steps, including
asking for more suggestions, reformulating the prompt or adjusting
the selection. Here, the needed number of steps and minor adjust-
ments are in redesign of the parking space (Steps: Mean = 4.38,
Median = 4.0, Min = 2.0, Max = 8.0, SD = 1.78; Minor Adjustments:
Mean = 2.47, Median = 2.0, Min = 1.0, Max = 11.0; SD = 1.94) and
enhancement of the public park (Steps: Mean = 4.25, Median = 4.0,
Min = 3.0, Max = 6.0, SD= 1.13; Minor Adjustments: Mean = 2.6,
Median = 2.0, Min = 1.0, Max = 9.0, SD = 2.0) almost equally. By
the end of the study, each participant contributed one AI-enhanced
image in each Scenario (see Appendix A).

Furthermore, we observed different approaches when it comes to
the selection of enhancement. While some marked an abstract out-
line of the planned tree, others indicated the position and number
of trees. Most, however, generously marked the area for planned
change. For example, in Figure 6 the participant’s aim was to add a
tree in their image. In the park scenario, P16 voiced: "What’s new
about this system is that I can now place something better or simply
in the place I imagined. I imagined the playground here and can now
draw it here. This is easier than with forms" (P16).
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Figure 4: Extract from the results of the technology probe. The before images are self-taken by the participants and further
edited by them using Firefly, resulting in the after images. In Appendix A an overview of all results is displayed.

Figure 5: By remodelling the parking space, the participants followed a step-by-step approach, as can be seen by the process of
P2. 1) The photograph they took. 2) The process of the marked areas in order to prompt the final results. The first prompt was
"Green tall hedges", followed by the second "Public vegetable garden with various types", the third "Playful gravel path", fourth
"Decorative fountain with splashing water" and "Park benches with people on them" and lastly "Lawn with wildflowers". 3) The
result using Firefly.

Figure 6: In these examples participants aimed to add trees in the images. We observed three approaches when participants
selected the area to edit the image: a) outlining the shape, b) indicating position and amount, and c) generous selection.
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Figure 7: In some cases, the AI tool did not generate the results as the participants intended it. However, the participants
were still satisfied with the result, as it shows a metaphor for their idea. a) P1 wanted "a bar for drinks" which resulted in
over-dimensional cocktail drinks. b) P5 wanted to have an "outdoor chess field", which resulted in chess pieces without the
actual field. Both stated that they still believe that third person would still understand the intention of the metaphors.

4.1.3 Observed Challenges and Workarounds. By using Firefly as
well as the online form, participants faced challenges in expressing
their idea. While participants stated to communicate their needs
with the forms easier, they had challenges when expressing their
actual ideas, as demonstrated by P7’s comment:

"So with the forms, the main challenge for me was the
wording. How can I actually formulate what I want to
represent in a way that another person can understand?
That’s exactly what I found relatively difficult, espe-
cially if you don’t want to type a whole novel. So how
can you formulate this as compactly as possible but still
understandably?" P7

Some participants made use of the option to upload an addi-
tional picture to cross-reference their text description. For example,
P3 noted: "In front of the café (see picture), I would build a winter
garden or pavilion" (P3). After describing their needs and ideas, P1
even recorded a video in both scenarios to highlight identified is-
sues and their ideas for improvement. When taking a closer look
at participants’ challenges when using Firefly, we observed two
themes.

First, participants who had a concrete and highly detailed vision
in mind got "stuck [because they] didn’t know how to get the right
prompting in order to get the right image" (P14). Some participants
explained that they "had no guidance in finding a solution how to
prompt differently, [they] tried different ways to do it and nothing
worked, [resulting that they] felt a little bit helpless" (P14). When
results of the prompting did not align with the participants’ expec-
tations, they often could not understand "what’s the problem now?
Is the section [they] chose again the problem? Or the prompt? Or the
wording? Or is it too specific? Is it not specific enough?" (P7).

Second, we observed that participants got stuck in a prompting
loop, where with each trial, the results did not get better or even
worse, resulting that "especially at the beginning, you get in a little
hyped and then the frustration might get later higher" (P5). However,
we noticed scenarios where the results did not align with what they

envisioned, but "it did give an alternative that’s pleasing. So [...] if it’s
pleasing enough, you’ll settle for it" (P4). In cases like those shown
in Figure 7, the prompting results were pleasing enough to work
as a metaphor for their idea, believing that a third person would
understand their intention. In this context, P1 argues that others
will understand that with oversized cocktails (Figure 7) they “know
that you should be able to drink there, you can relax there and you
can buy something there and there is local recreation there” (P1).

4.1.4 Feeling Empowered While Getting Inspired and Engaged. P2
stated that GenAI is a convenient method "to create a concept, as
architects do when they create a design. I think it’s really cool for that
because you can also do it as a layman" (P2). Several participants,
such as P10, argued that the generated image "gets a point across.
You know what I’m trying to say. It doesn’t have to be like picture
perfect" (P10). Furthermore, several participants stated that a broader
audience can be reached by GenAI tools, as P9 believed that:

"You can do it at any time as it suits you. It doesn’t take
very long. You don’t have to listen to a hour of speeches
from mayors or cantonal speakers. [...] You can simply
put your ideas on [...] digital paper because it’s also a
very simple way to reach a very broad audience" (P9).
P9 further explained that "it tends to be the case that
if you involve people in the process earlier and give
them greater opportunities to help shape it, it is then
also more accepted. And that there is a greater sense of
ownership." P9

Participants stated that "contrary [to the forms, Firefly] is very
creative and it expands your horizon of thought" (P11), particularly
when remodelling more complex scenarios:

"It helped me more because it’s also more difficult to
imagine how it could look different when the change is
just so big. It’s somehow easier to imagine on a green
field, there could be a bush than to somehow imagine a
fountain and a vegetable garden in a car park." P2
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More specifically in the parking space, finding an idea "was very
ad hoc [...]. Accordingly, it also helped [them] to find [their] vision
first, because the fact that [they] prompted things inspired [them]
again, ah hey, you could do this and this" (P2). Others stated that
they had a generous idea but nothing visually in mind. For example,
P12 brought up that they "did not really have clear expectations of
how these flowers could look like. So looking at different image options
helped [them to] pick the one [they] liked the most, which [they] think
is helpful" (P12). Additionally, participants stated that their initial
idea got advanced in the process using Firefly.

"I have a first draft or a first idea and I discuss it with
a friend. Then it goes back and forth [...] So with the
generative fill, there were also things that I hadn’t even
thought about, and that didn’t come from me, but some-
thing from the AI tool also flowed into it." P12

Concluding on that, participants stated that contrary to what they
had initially in mind the output was also "cool or even cooler than
what [they] actually had in [their] head. And that’s actually what
[they] think is the best thing about the tool. [...] The inspiration you
can draw from it" (P2). Contrary to P2’s statement, P11 appreciated
the outcome that "was very different to what [they] expected. [They]
actually didn’t like the proposal of the AI, but [they] found it interest-
ing to see how it could also look like" (P11). Others also stated that
Firefly gave them "a stimulus to reconsider the idea" (P16). Seeing the
result of their idea visually, participants reflected on the feasibility
in actual implementation, like P10 where "the fountain just seemed
out of place, and you saw that it’s not much room for that. [...] It
gave me some adversarial perspective, [that I then] thought maybe a
willow tree would be nicer" (P10).

In summary, the participant stated that Firefly is "definitely more
engaging than just writing" (P4). In comparison, the forms "didn’t
really bring any added value" (P2), because with the "Forms I would
have just checked it off, okay, that bothers me, I would solve it that
way" (P7). More specifically:

"with GenAI, it’s more like, [...] maybe I get another
idea because I see, ah okay, now it looks like this, I
could change that or something, so it stimulates creativ-
ity, I would say. I thought that was cool. It was more
about creating added value and not just solving the
problem." P7

Key Takeaways from Phase 1 - Probes

Participants were highly engaged when visualising their
ideas using Firefly. We observed that the communication
was adapted depending on which tool participants were us-
ing. With the forms, participants were more focused on the
problem description, while the prompting with Firefly was
more solution-oriented. Allowing to have better control of the
outcomes, participants approached the prompting incremen-
tally (Figure 5). In some cases, challenges arose in getting the
prompts right to articulate their ideas, leading to frustration.
However, by being engaged and inspired in creativity, the
Firefly helped participants to rethink and refine their ideas,
which was not observed when they used the forms.

4.2 Results Phase 2: Reflection on Future
Co-Creative Systems

We asked participants to reflect on, and propose, potential advance-
ments and additional features for utilising systems like Firefly as
co-creative systems in urban participation processes.

4.2.1 Reflection on Citizen-AI Collaboration. The interaction with
GenAI in the probe was on a unidirectional conversational level,
meaning that the participants received the results of their prompt
directly in the image without any further descriptions or follow-up
questions. Several participants stated they would prefer to receive
and provide feedback for various reasons.

First, some participants stated that they felt "that perhaps the
problem and the initial condition are not described so clearly" (P5),
resulting that they would like to upload an image and to have first
"another short conversation [to make sure] okay, what’s in the picture
actually? Where is a road, for example? So the system realises what is
where, so that you are talking about the same initial condition" (P5).

Second, participants stated that they would acknowledge having
built up on the generated image instead of rephrasing the whole
prompt as P7 illustrates: "That I could have simply said [...] I don’t
want the small flower pots, I want them bigger. Because that way I
had to go back and think, okay, how can I reformulate it now? And if
you could give direct feedback, I feel I would have got what I wanted
relatively quickly" (P7).

When it comes to collaborating with a co-creative system, the
participants reflected on whether and how a system could provide
feedback on citizens-generated ideas. One aspect mentioned was
regulations and laws in urban development, whereby, for example,
P12 stated: "Well, I’m sure there are also legal restrictions. The tool
could also give me feedback on this if it were a major contraven-
tion" (P12). Besides feasibility and legal restriction, feedback could
also concern requirements in terms of adapting the city to global
challenges, as pointed out by P2 points out:

"Because it’s also about making spaces not only more
aesthetic, but also somehow adapting them to our global
challenges. If you’re not an expert in the field, it’s proba-
bly difficult to think about that often. [...] Then perhaps
suggestions for improvement could come from AI: Hey,
if you plant this and that here, it’s great for biodiversity
[...] Make sure you can do something to provide shade
or offer a watering place." P2

While some participants reported to appreciate feedback from
an AI tool, others raised some concerns when citizens’ ideas are
automatically evaluated. In this regard, some participants stated,
similar to P7, that their "contribution as a citizen is actually to give
the idea and [that they] don’t know the regulations, so [they] don’t
think it’s [their] job to bring the idea together with the regulations,
but simply to give an impetus" (P7). In a related context, P8 stated:

"I have the feeling that sometimes unrealistic or big
ideas can make a big difference. And even if you only
ever think about incremental steps, you might lose out
on bigger perspectives. Then the AI might say to me,
yes, let’s put in fewer car parks instead of no car parks
at all" P8.
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When participants reflected on a citizen-AI collaboration in cit-
izen engagement, the awareness of the challenges and needs for
the public space was perceived as crucial. For example, several par-
ticipants stated that a future system should guide them through a
design process rather than visualising the initial idea directly. P5
explained this using an example of the noise pollution in a park and
that we "need a noise protection installation, whether it is a wall or a
bush, is a different question. First, the problem should be addressed,
and we then try to figure out a solution together" (P5). P1 contributes a
similar thought where instead of telling the AI "I want a playground
with a slide, rather say the place should be family-friendly" (P1), or
P4 is seeking the co-creative system on "how could this place be
more accessible for children?" (P4).

In summary, participants see GenAI as having the potential to
act as a social co-creator. For example, P9 related their interaction
with Firefly to a discussion with another person:

"Well, I mean, you often notice in discussions with other
people that you simply come up with a much cooler,
more sophisticated overall solution than if you think
about it alone. If AI is smart enough to do that, then I
can imagine that things will get better. [...] Accordingly,
I could also imagine that AI would provide me with
prompts to give me new ideas." P9

Key Takeaways on Reflection of Citizen-AI Collaboration

Participants valued in Firefly a brainstorming partner to visu-
alise, reflect and refine their urban development ideas. They
highlighted the need of future co-creative systems being able
to understand the initial condition and context of place. Fur-
ther, participants discussed the opportunities to get feedback
and recommendations based on feasibility, regulations, needs
and concepts. However, they also voiced that restrictive guid-
ance could limit their creativity.

4.2.2 Reflection on GenAI Supported Collaboration in Communities.
Participants argued that a co-creative system could be used to bridge
the needs and ideas of different citizens. For example, they stated
that using it could also attract younger citizens as "younger people,
in particular, don’t find gatherings where you can raise a hand to
share an idea, that attractive. But if you have the opportunity to really
represent something visually, you can attract more people and could
inspire people to get involved" (P9).

Additionally, participants see the potential to connect citizens
so that "you get co-created with people you don’t know. [...] An online
version can help to build bridges between people who don’t know
each other" (P14). Furthermore, participants, like P16, see with the
use of generated images also the opportunity to understand the
needs of other community members, making it "also valuable for the
discourse because you can perhaps put yourself in the other person’s
shoes more easily" (P16).

Some participants stated that they would appreciate seeing "the
images that others have generated and then editing them further like a
copy that you continue to work on might bring in your own ideas" (P9).
They saw an opportunity to have a collaboration with other citizens,
allowing them to "share an idea and [when] it comes from another

person with a completely different background, maybe a different
vision. And then you look, okay, what are the best elements of both
ideas or how they can be combined to make it even better overall" (P12).
To collaborate with others, several participants stated that GenAI
should be embedded within a forum. The main motivation for that
is that they:

"actually prefer to co-create these ideas because I would
never feel let’s say confident enough and also would
not want to be confident enough to plan something
completely on my own that should then be appreciated
by the wider community just because I only have one
opinion and people may have their different opinions
so I think I would always use this tool to like to share
an initial idea but then want to have feedback from the
community on how it could be further evolved" P11.

Therefore several participants raised the need for kind of a voting
system to "find an agreement on what is best for everyone. Maybe you
can discuss there again what you find good and bad about different
ideas" (P2).

Key Takeaways on Reflection about GenAI in Communities

Participants noted that the usage of a co-creative system could
bridge diverse needs and ideas from citizens, especially by
attracting younger citizens and those who are currently not
motivated to take part in such processes. They highlighted
the value of visual representation impacting the understand-
ing of other perspectives. By creating a collaborative and
creative space, the idea emerged that building on others’
generated ideas can inspire new concepts and enhance co-
creation. Thereby the participants suggested to embedding
GenAI within a process that encompasses feedback mecha-
nisms to allow citizens to identify common ground and refine
their ideas.

Although the results of the technology probe study are promis-
ing, it remains unclear how tools like Firefly can be embedded
in actual citizen participation processes. Therefore, we explore in
additional interviews experts’ perspectives and opinions on the us-
age of GenAI to enhance citizen participation processes for urban
development.

5 Study 2: Expert Interviews with City- and
Community Representatives

To ensure that GenAI is an effective measure in attracting citizens
and supporting them in visualising their ideas, we also need to
understand the organizational opportunities and challenges. There-
fore, we conducted six expert interviews with representatives of
municipalities and neighbourhood associations to understand how
they perceive the usage of GenAI and how it could be embedded in
their existing citizens’ participation processes.

5.1 Participants & Ethics
We approached two stakeholder groups (N=6) who are significantly
involved in citizens’ participation processes and urban develop-
ments.
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• Representatives of a Municipality (N=3; ID = M1; M2;
M3), who hold a professional role in the context of urban
development and citizen participation. M1 represents a city
with a population of around 80.000 citizens, while M2 and
M3 are representatives of a city with a population of around
15.000 citizens.

• Representatives of a Neighborhood Association (N=3;
ID = NA1; NA2; NA3), who are actively involved in their
local community to organise gatherings and events, but also
to be an interface between their local municipalities and
community needs. NA1, NA2 and NA3 hold each the role as
president within their neighbourhood association and are
located at the same municipality.

The study underwent a university ethics check and was exempted
from an additional full ethical review by the committee. Signed
informed consent for participation was obtained from each expert.

5.2 Procedure, Data Collection & Analysis
For the interviews, we followed a semi-structured interview with
two main parts. First, the status quo about the current process, the
main challenges and improvements, as well as the current usage of
AI tools in urban participation processes were investigated. In the
second part, the concept of generative fill (Figure 5) and the results
of study 1 were presented to learn more about their thoughts and
opinions when integrating GenAI tools into urban development
processes. The interviews were conducted in person or remotely.
The sessions were audio recorded and literally transcribed and
translated. The interviews were open-coded by two researchers,
followed by a thematic reflexive analysis by three researchers.

6 Results Study 2
The experts highlighted the importance of citizens engagement in
urban development, as summarised by M1.

"We can’t know everything about this area. We need
to know what everyday knowledge is. How is the area
used? What are the needs of the local area? What are
the needs of the local population? We are dependent on
this. We can’t do everything from our desks" -M1

By presenting the results of study 1, we received positive expert
feedback about the usage of GenAI for citizen participation as well
as current challenges, which we will present in the following.

6.1 Current Challenges of Citizen Participation
and the Role of Visualisations

During the expert interviews, three main challenges in citizen en-
gagement emerged. First, the gap between public and individual
interests. Although it is important to take the needs, concerns and
ideas of citizens seriously, there are also cases in which it must be
weighed up to what extent individual interests are compatible with
public interests, such as laws, costs and regulations. For this reason,
frameworks and requirements are also communicated in project
processes in which citizens are involved. The challenge here is to
balance "the extent to which you want to lead this process and at what
point you intervene too much in the creative process" (NA2).

Second, one challenge voiced by the expert is when in urban
projects citizens have to participate in rather abstract goals and
complex strategies, instead of being able to contribute to a con-
crete construction project. This leads to the third challenge when
outcomes of a participatory process are not considered, poor and
not transparent communicated with the citizens, which results in
distrust in future participation events. Especially when they have
the feeling that:

"I contributed. Now they’ve said they’ll listen to me or
see what ideas I have. And now I don’t know what’s
going to happen." M3

Besides current challenges, the experts also reported on the
current role of images in participation processes. M1 highlighted a
case "of how an idea of the population can be reflected in the planning
process" (M1). In the past, a local blogger illustrated their idea in
the development of rail station square in a photo-realistic way,
which was published in a local newspaper and later considered in
the development. While M1 reported that during a participation
process they needed pictures to showcase the goal of the project,
M1 added that the problem here is that they "always have to search
for it and something is not good in this picture. For example, if you
point reference examples from another city" (M1), the first reaction
of citizens is always, that they are not this other city.

Key Takeaways on Challenges in Citizen Participation and the
Role of Visualisations

The experts voiced that finding a balance between individ-
ual and public interests is challenging, especially when laws,
costs, and regulations may create obstacles. Furthermore, dis-
cussions may get difficult when goals are rather abstract like
a strategy. Furthermore, poor communication of participation
process outcomes might lead to citizens’ distrust. Further, the
experts highlighted the role of visuals, where citizens ideas
influenced the process, but external visual references create
resistance if they are not locally connected.

6.2 Reflection about GenAI Usage in Citizen
Engagement

When reflecting on the use of GenAI in citizen engagement, we
observed three key themes on an organizational level. First, the
representatives pointed out that they believe that:

"If you involve the people there in such a way that they
can already generate images, it would make participa-
tion very attractive [due to] the fun factor. That there
is a kind of increase in activity in order to participate.
I don’t have to be able to do so much, but I can work
with a tool and contribute." M3

Second, the experts valued the usage of GenAI as the effective
way for citizens to communicate their ideas so "that its more tan-
gible" (NA2). Especially, since up to now "if they come up with an
idea for a location and cannot draw, they have to explain it verbally,
and it may be misunderstood" (M3). Giving citizens the GenAI tool
might make them not dependent on "professionals, who have their
tools to express what they want" (M1).
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Third, the experts voiced that with GenAI the thought process
can be initiated, especially in situation where stakeholders "lack the
idea and the imagination. GenAI would be one way of showing what
it will look like (NA2)". While "it enables others to present their ideas
more clearly and quickly" (M1), they have "the great opportunity that
one can concretely deal and comment on the concepts (M1).

However, the experts also raised some critical thoughts, mostly
concerning excluding older and digital novice citizens. Therefore
the "access to this tool needs to be thought through as well. When
thinking about using it on a smartphone, it always depends on the
target group. If you’re targeting older individuals, there are hurdles
once again" (NA3). M1 pointed out that "there are individuals who
like to participate in events by simply listening and then discussing
with others" (M1). There were also concerns regarding the actual
implementation, as NA2 remembers that they tried to launch a
neighbourhood community app, which was poorly designed and
"completely failed, since the hurdles were too big" (NA2). Further,
NA3 questions if the participation processes will with the aid of
GenAI "whether will get easier or if the flood of information will
become even greater" (NA3).

Key Takeaways on Experts Reflection About the Usage of GenAI

The experts voiced that using GenAI to create visuals could
make citizen participation more attractive and accessible.
They argued that by overcoming the limitations of verbal
descriptions, citizens could communicate their ideas more
effectively. Additionally, there were comments on how GenAI
might allow others to understand concepts quicker, which
makes discussions more concrete. However, the experts also
voiced concerns about excluding digital novices and older
citizens in the process, and criticised potential information
overloads.

6.3 Positioning and Requirements for
Sustainable Usage of GenAI in Citizen
Engagement

The results of the interviews indicate that the usage of GenAI might
be best positioned rather at the beginning of participation processes.
Here the tool can be helpful to "first listen to the needs, [especially]
in the early phase, when people want to express their views" (M1).
However, similar as mentioned before the usage of GenAI might
target mostly digitally experienced citizens, whereby novices would
be overlooked, which needs to be considered as "technology should
only be ameans to change and not the goal" (M2). Thereby the experts
indicate two directions on how they could imagine to embed GenAI
in participation processes.

First, during an event with pop-up stands with "power users who
could guide others" (NA2) in the image generation process, which
could be a suitable option for digital novice citizens.

The second option might be to give citizens direct access to a
GenAI embedded in a platform, e.g. in the form of a mobile appli-
cation, where they can share their images in a community space.
Regarding a mobile application, the experts stated some further
features, which might be essential to implement. For example, as

shown in section 6.1, participation processes require balancing pub-
lic and personal interests. To ensure, that submitted ideas are not
getting "too fast too unrealistic" (M1), the experts believe that a
GenAI should provide "certain key parameters [e.g. laws and regu-
lations]" (M1) which provides feedback to the citizens. That they
get "first draft and then start refining" (M1) their ideas. However,
this rises the questions, "how much one wants to guide and when
you are intervening too much in the creative process" (NA2). To keep
track of diverse idea submissions, they also believe that a GenAI
could support from an organisational perspective to cluster certain
needs in "theme groups (NA3)". Displaying the transparency of "the
entire process from A to Z documented and making it accessible" (M3)
is vital, especially when several "options are on the table, then you
have to make sure to find a compromise somewhere. [...] Most of the
time it’s a compromise. You need to demonstrate that it the different
interests was reviewed (M1)".

Key Takeaways on Positioning and Requirements for
Sustainable Usage of GenAI

The experts believe that GenAI is most effectively positioned
in the early stages of participation processes, supporting citi-
zens to express their needs. However, technology should be a
means, not the goal, which proposed two possible implemen-
tations of GenAI: First, pop-up events where powers guide
digital novices in generating images. Second, a mobile plat-
form, where citizens use it on their own. Thereby they spec-
ulate about parameters ensuring ideas remain realistic, and
organisational tools, where submissions can be clustered by
themes, ensuring transparent decision-making.

7 Study 3: Prototype Design & Evaluation
Based on the key takeaways from study 1 (section 4.2.1 and 4.2.2)
and study 2 (section 6.1, 6.2 and 6.3), we developed a prototype to
investigate how GenAI can be embedded as co-creation system in
mobile participation processes. In the following, we present the
design of the interactive prototype UrbAI, aligned with the previous
results. Further, we describe the evaluation of UrbAI.

7.1 UrbAI: Prototype Overview
The focus of our prototype development was on how to embed
GenAI in a citizen participation process. Therefore, we developed
an interactive prototype, using Figma [20], which depicts an exem-
plary citizen participation process that encompasses the two core
elements of 1) submitting a city development idea (7.1.1) and 2) a
community space to share and discuss ideas (7.1.2), both enhanced
with speculative AI features (Table 1).

7.1.1 Submitting City Development Ideas. In study 1 citizens val-
ued the ability to visualise their ideas with the aid of GenAI (4.2.1),
however expressed a preference for engaging with such a system
through a more structured process, where they could receive con-
structive feedback to spark their creativity (4.2.2). This aligns with
the findings in study 2, where experts mentioned that highlighting
certain requirements in urban participation processes is common
practice (6.3). With the design of UrbAI, citizens are guided through
a structured participation process, enhanced with speculative AI
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Figure 8: An overview of UrbAI, including a) urban challenges detected in the uploaded image, where citizens can rate the
relevance, b) the prompting interface based on text, voice and image input, c) feedback indicators rating citizens ideas and
providing suggestions for improvement, d) an overview of submitted ideas themed based on common needs and e) a community
space where citizens can rate, comment or further edit others’ ideas. Note: The screens shown here are translated versions. The
original versions, used in the user study, can be found in Appendix A.

.

features. In the following, we present the structured process, while
Table 1 provides an overview of the description and rationale of
each speculative AI feature. The participation process begins by
presenting the current situation and outlining necessary require-
ments. Potential challenges within the place of change are then
identified to provide a better understanding of the issues in the
place (Figure 8a and Table 1; Screening Challenges). Citizens can
then rate the relevance of the identified challenges for their ideation
process (Figure 8a and Table 1; Rating of Challenges). In the next
stage, citizens can edit the image to visualise their idea, following
the concept of generative fill (Figure 8b). Before completing their
submission, UrbAI provides feedback based on a set of indicators,
as well as suggestions for improvement (Figure 8c and Table 1;
Feedback Indicators & Suggestions for Improvement).

7.1.2 Community. In study 1 (4.2.2) and study 2 (6.2), both citizens
and experts voiced that participation is not only about visualising
one’s ideas, but also about sharing them and getting engaged in
discourse from different perspectives. Therefore, a forum with vot-
ing and comment function (Figure 8e) was requested, as well as
the option to cluster the submitted ideas into common themes (Fig-
ure 8d and Table 1; Clustering of Needs), thereby allowing greater
transparency in the process.

7.2 Evaluation
In the following, we will describe the evaluation of UrbAI, includ-
ing the recruited participants and their task, as well as the data
collection and analysis procedure.

7.2.1 Participants. We recruited 10 participants (4 women and
6 men) with an average of 41 years (SD = 17.9 years, min = 18

years, max = 60 years). Eight participants stated that they had
some experience with GenAI, mostly with ChatGPT (N=8) and
image generation (N=2), while two had no prior experience. Asking
about prior experiences in urban participation processes only one
participant responded. The study underwent a university ethics
check and was exempted from an additional full ethical review
by the committee. Signed informed consent for participation was
obtained from each participant.

7.2.2 Task & Procedure. After assessing the participants’ demo-
graphics and their experience in citizen participation and GenAI,
we briefed the participants about the objective of our study. We
then asked them to submit an urban development idea using UrbAI,
as well as evaluating the community space. After completing the
tasks a semi-structured interview was conducted.

7.2.3 Data Collection & Analysis. The interaction with the proto-
type, the thinking aloud and the semi-structured interview were
screen- and audio-recorded. The recordings were literally tran-
scribed and translated if necessary. The data from the interviews
were analysed by a first round of open coding by one researcher,
followed by a discussion and inductively clustering with three re-
searchers using a reflexive thematic analysis [8].
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Table 1: Speculative AI-based features in mobile participation processes.

Feature Description Rationale

Screening
Challenges

By uploading the taken image, this AI-feature screens
potential challenges, summarizing them into categories
such as safety, inclusion, noise pollution, aesthetics, en-
vironmental friendliness. The objective is to increase
citizens’ awareness of issues they may have not consid-
ered during their creative process (Figure 8a).

As described in section 4.2.1, citizens prefer to
have a shared understanding with a co-creative
system about current challenges of a certain
place, before developing new ideas.

Rating of
Challenges

By displaying the identified challenges, citizens can rate
their perceived relevance and add additional challenges,
not detected by the AI (Figure 8a). Based on these rat-
ings, the GenAI will support the citizens in their creative
process, by providing feedback and suggestions for im-
provement aligned with their preferences (e.g. safety,
environmental friendliness, etc.).

Section 4.2.1 and 6.3 emphasise the importance
of balancing guidance and intervention in a
creative process with certain requirements. To
maintain an open and constructive ideation pro-
cess, citizens can retain control by evaluating
the relevance of the identified challenges.

Feedback
Indicators

After completing a draft of their visualised idea, citi-
zens can receive feedback from an organizational per-
spective (Figure 8c). Indicators such as "city require-
ments," "feasibility," "costs," and "climate impact" are
assessed using a traffic light system: green indicates
"fulfilled/ very good/ low cost," orange signifies "par-
tially fulfilled/ good/ medium cost," and red signifies
"not fulfilled/ poor/ high cost".

To ensure transparency in urban participation
processes it is a common approach to communi-
cate certain requirements. Sections 4.2.1, 6.1 and
6.3 highlight, that a co-creative system should
enhance interactivity and transparency by pro-
viding citizens with feedback on their ideas.

Suggestions for
Improvement

Based on their perceived relevance of challenges and
the results of the feedback indicators, the AI provides
qualitative suggestions for improvement (Figure 8c).
This aims to support citizens to refine their concepts by
fostering their creativity.

As described in section 4.2.1, besides providing
feedback about the feasibility of an idea, citizens
value to get concrete suggestions to improve
their ideas.

Clustering of
Needs

Once a contribution is submitted, an AI-based cluster-
ing process automatically groups images based on the
communicated needs. For instance, contributions featur-
ing seating are clustered together in a group (Figure 8d).
This provides users a clear overview of the community’s
expressed needs, facilitating the city to make informed
decisions about the project. Additionally, this feature
optimises resource use, contributing the efficiency of
capturing and analyzing needs.

Urban participatory processes bring different
citizens with diverse ideas, interests and needs
together. Section 4.2.2 highlights that citizens
value understanding others’ needs and ideas,
sparking further inspiration. Additionally, sec-
tion 6.3 underscores the importance of commu-
nicating the decision-making process transpar-
ently with the population.

8 Results Study 3
The following presents the key results of UrbAI’s evaluation.

8.1 Enhancing Public Engagement in Urban
Development: Participant Perceptions of
App-Based Involvement and Visualisation
Tools

Participants see UrbAI as a convenient method to participate in
urban development processes. One participant, P11, stated that
“with an app like this, I think it would certainly be a way [to get
involved], as I could do it from the comfort of my sofa and would not

have to go anywhere in the city to share my idea" (P11). Additionally,
P7 posited that an app could make the process faster and more
efficient, particularly for the emerging generation of mobile-phone-
literate individuals. However, the results also indicate a preference
for viewing images in larger sizes (P9, P10, P12). Communicating a
need was evaluated as straightforward and logically structured (P6).
For P10 and P14, the step-by-step guidance provided throughout the
process proved beneficial, enabling the participants to develop their
ideas in a structured manner. P7 highlighted, "You quickly come up
with a new image that helps you put your ideas on paper" (P7). P7 and
P8 noted that this enables everyone to visualise images, eliminating
the need for complex sketches to illustrate an idea. Additionally,
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the results indicate that to visualise the idea, it is helpful to provide
reasons to garner support and understanding for the project (P3
and P10).

8.2 Perceptions of UrbAI in Idea Generation and
Feedback

P13 commented on GenAI for idea generation: “If you are perhaps
not that creative and do not have many ideas yourself, AI can still
make a few suggestions. For someone who is perhaps very innovative
and has many ideas, I do not know (P13)". P3 and P11 think that the
idea arises naturally, as humans encounter problems in everyday
life and know the challenges best. A different opinion is expressed
by P9, who wants AI to work out the problem as independently as
possible: “In a case like this, I expect the AI to analyze the picture
and point out the challenges and directly present possible solutions A,
B, and C. I would then be able to choose which one. I would then be
able to choose which one I like best (P9)”.

The use of GenAI for feedback was perceived as beneficial by
the participants, as it provided new ideas, experience, and another
perspective (P6, P7, P10). One participant commented, The “It is
good that suggestions for improvement come automatically. Then
there are certainly some experiences that could be included (P11)”. P3
has expressed concerns regarding the reliability of the assessment
results generated by the AI.“I do not think GPT models can do that
reliably. I do not trust them in this regard. [. . . ] The question is whether
it is correct or not. If it is unintuitive, then an explanation would be
helpful (P3)”.

The AI-based clustering of needs provides a good overview of the
various needs that have been identified, as this allows, for example,
P12 “to see where it could go and what will finally be developed.
Because it is often the case that you have an idea or ideas during the
participation process, and in the end something completely different
comes out and your idea is not included (P7)”. The “main goal which
is to be able to respond to the needs (P12)” is achieved through
AI-based clustering. Participant P6 takes a similar view, because
otherwise “the city is probably planning without taking the majority
of the population into account [if the stated needs are not taken into
account] (P6)”.

8.3 Community Features in Mobile Public
Participation: Enhancing Idea Exchanges
and Citizens’ Engagement

The results show that the inclusion of community functions was
perceived as inspiring as it allows citizens to use the ideas of others
to develop their own ideas or optimise existing ones. P13 mentioned
that “there may be other ideas, and maybe I can develop another new
idea and build on it (P13)". P10 stated: “I can also give or get tips
from others in this community. I can also give my opinion or see what
others think (P10)”. The added value for the city administration,
which initiated the participation, was also recognised. P8 and P14
believe that the city can use the comments and likes to gain more
precise insight into the population’s opinion on individual ideas
and incorporate this into further development. The results indi-
cate that the community should facilitate additional opportunities
for discussion (P9) and that each neighbourhood should have a
community-based platform where citizens can share and discuss

their ideas independently of a project (P14). Furthermore, P11 be-
lieves that a community can enhance the well-being and sense of
solidarity among its residents while simultaneously optimizing the
allocation of financial resources in a more targeted and efficient
manner, ensuring that the citizens’ actual needs are met (P11).

Key Takeaways from the Evaluation of UrbAI

Participants perceived UrbAI as a convenient and efficient tool
to engage citizens in urban development, particularly valuing
step-by-step guidance and receiving feedback on generated
images. Community features, such as viewing others’ ideas
and clustering needs, were seen as promising for fostering idea
exchange and providing transparency in city administration
processes. However, concerns were raised in the reliability of
AI-generated feedback.

9 Discussion
In this paper, we explored (1) the use of GenAI to support citizens
in visualising and communicating their ideas in urban participation
processes and (2) conducted expert interviews with city represen-
tatives and community associates to receive insights into real-life
applications. Further, we translated the insights from the previous
two phases into (3) an interactive prototype, showing how GenAI
can be embedded urban participation processes. In the following,
we provide answers to our research questions and conclude with
critical considerations for using GenAI in participation processes.

9.1 RQ1: To What Extent Can GenAI Support
Citizens to Express Their Urban
Development Ideas Visually?

Participants of study 1 particularly valued the ability of GenAI to
inspire and engage them in the ideation process. While participants
described in the forms more the current challenges and needs for
improvements of a place, the usage of the GenAI shifted the focus
to finding opportunities and solutions. Getting their ideas displayed
in a photo-realistic way served participant as a stimulus to reflect
on the consequences and refine their ideas, resulting in higher en-
gagement and creativity in the process. We further observed that
some participants were not motivated by prompting a solution but
rather by their needs (e.g. "Nice hedge that prevents the view to the
road" (P7)), highlighting the desire in having a co-creator who can
translate these needs into possible outcomes, which aligns with
the literature, where GenAI tools are not only perceived as tools to
complete tasks but also as co-creative systems, actively contributing
to the creative process [19, 22, 29]. Further, our interviewed experts
in study 2 highlighted the vital role of visualisations in current
participation processes. However, they also voiced that - as of now
- these are primarily utilised by municipalities and urban planners
when sharing their ideas, with limited opportunities for citizens
to do the same. This goes in line with existing research, where the
visualisations by citizens are primarily used to raise awareness on
challenges and needs in public spaces [30, 36, 63] instead of visual-
ising a concrete idea. Experts identified the use of AI-manipulated
images as a way to empower citizens, enabling them to present
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their perspectives more clearly, while city representatives can more
effectively address these needs and concepts.

However, some participants encountered challenges, primarily
concerning finding appropriate prompts to visually generate their
idea. This aligns with existing research by Zamfirescu-Pereira et al.
[69], where non-expert users have difficulties in the right prompt-
ing, which requires the consideration of potential prompting diffi-
culties when developing for lay users [63, 69]. During study 1, there
were some cases where the GenAI tool failed to generate the out-
puts intended by the participants. For example, over-dimensional
cocktail drinks instead of a bar (Figure 7). However, despite the
inaccuracy of the GenAI tool, participants voiced to belief that a
third person would still be able to understand the need or inten-
tion for this place as a metaphor. Aligned with existing research
by Reed et al. [50], our results show that AI-manipulated images
offer the potential to be an artefact for mutual understanding in
a metaphorical communication. Compared to existing methods in
participation processes, where metaphors are an essential part of
articulating and discussing ideas, such as low fidelity prototyping
with cardboards, Lego, and Play Dough [10, 14, 53], we believe that
the usage of AI-manipulated images could be a complementary ap-
proach within this spectrum. For example, Rafner et al. [48] showed
that generated images offer the opportunity to represent utopian
and dystopian vision [47, 48] of individuals, serving as conversation
starter to identify common ground in collaborative and participa-
tory settings. Compared to Rafner et al. [48], our approach, wherein
citizens capture images themselves to visualise their visions using
GenAI, enhances their understanding and relationship with the
proposed changes [34, 58].

In summary, the results indicate that the added value of using
GenAI compared to traditional methods lies in its role as a co-
creative system that facilitates improved context understanding and
idea refinement. Having images as an outcome of this co-creative
process fosters dialogue and supports to identify a common ground.
Furthermore, the democratization of creative tools to citizens may
enhance engagement and creativity in the participation process.
However, potential trade-offs need to be acknowledged, particularly
when citizens provide incorrect prompts, leading the GenAI tool to
generate outputs that do not align with their intended outcomes.
Citizens need then to assess whether a flawed outcome might still
hold potential as a metaphorical representation of their ideas and
needs. At the same time, it is the task of technologists to adapt and
train the GenAI tools to the prompting behaviour of citizens, rather
than expecting citizens to adapt to the tools.

9.2 RQ2: How Can GenAI Be Embedded in
Current Participation Processes?

Our results indicate that GenAI is best positioned in the early stages
of the participation process, allowing stakeholders to get a holistic
perspective on current needs and ideas. Informed by the results of
study 1 and study 2, we identified the added value in using GenAI
in citizen participation in its role of a co-creative system [62], result-
ing in the design of UrbAI. Aligned with the human-AI interaction
design guidelines of Amershi et al. [4], the design and evaluation
of UrbAI demonstrate the importance of features such as expecta-
tions setting (e.g. goal of participation project), grasping contextual

nuances (e.g. understanding of challenges and limitations within
public spaces, to propose suggestions for improvement), and the
facilitation of efficient correction (e.g. when citizens want to refine
their prompted ideas).

Looking at the HCI literature, especially in participatory designs,
it is common sense not to limit participants to any constraints
in the ideation process, allowing them to grasp the whole design
space. However, contrary to this freedom, our participants were
positive about the idea of a co-creative system that evaluates their
generated images in terms of regulations or feasibility to ensure
realistic outcomes by both, citizens and experts (see 4.2.1 and 6.3).
Striking the balance between broad and speculative ideas, while also
guiding the process for feasible ideas, needs further investigation in
the context of GenAI in urban participation processes [18]. Similar
as outlined in the work of Saßmannshausen et al. [53], where they
explored the usage of AR in citizen participation, our results indicate
that the usage of GenAI holds promise in attracting especially
younger citizens in these processes. However, the experts in our
work highlight that older and digitally novice citizens might feel
excluded when they are not considered.

Instead of thriving for a co-creative system that aims to attract all
citizens, we encourage future research to explore the usage of GenAI
in diverse settings, such as in-person workshops. Here power-users
could guide digitally inexperienced citizens, as previous work has
shown [3]. Further, integrating mixed-method approaches within
such workshop formats might enhance the overall creativity, which
we examine in 9.3 in more detail.

9.3 Critical Consideration & Limitations of
GenAI in the Creative Process in Citizen
Participation

While the results of our exploration about the usage of GenAI in
urban participation processes hold promises to empower and attract
citizens, some critical considerations must be acknowledged.

(1) Potential Pitfall of Bypassing the Contextual Under-
standing: Having the possibility to generate high-fidelity
outcomes with little effort might lead to bypassing the un-
derstanding of everyday practices and problems of an ur-
ban space. Traditional participation formats, like workshops,
are usually structured in a way that citizen get engaged in
sharing their practices and discussing problems and needs
they wish to be considered when (re-)developing public
places [10]. Therefore, before making use of GenAI in par-
ticipation formats to visualise citizen ideas, it’s crucial to
ensure that these generated images are grounded in contex-
tual understanding. In section 7.1.1, we demonstrated with
UrbAI how the usage of GenAI is embedded in structured pro-
cesses, supporting citizens in understanding the challenges
of a place and refining ideas by providing feedback.

(2) Impact of High-Fidelity Outcomes on the Creativity
and Expectations of Citizens: On the one hand, the gen-
erated images are high-fidelity idea representations which
might not align with the actual realities, potentially mislead-
ing citizens with expectations that are hard to realise by the
stakeholders. It is important to emphasise that the gener-
ated images are not intended to be directly implemented in
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the urban space or replace the expertise of professionals like
architects and urban planners. Instead, GenAI should be posi-
tioned as a tool for collecting a broad range of ideas, with its
outputs serving as conversation starters to facilitate dialogue,
broaden perspectives, and foster mutual understanding [50]
in the context of change. On the other hand, there is the risk
that high-fidelity outcomes may constrain the imagination
and further exploration, since citizens may be less likely
to critique on visually complete appearing solutions. This
aligns with design theory, where low-fidelity prototypes, e.g.,
with cardboards, Lego, and Play Dough [10, 14, 53], leave
room for exploration and imagination, making them an ef-
fective and common approach in early ideation stages. Our
presented approach with UrbAI, where the GenAI holds the
role of a co-creative system, addresses further exploration by
providing feedback on the generated outcome. Building on
the work of Saßmannshausen et al. [53], another way to ad-
dress these constraints is to adopt a mixed-method approach,
starting with workshops using traditional low-fidelity ap-
proaches and progressively moving toward higher-fidelity
outcomes with each iteration.

(3) Limitations of GenerativeModels Impacting the Range
of Novel Solutions: The nature of the generative models,
which are constrained by the data they are trained with, may
lead to limitations in the creative process, affecting the range
of possible and novel outcomes. While this is primarily a
theoretical limitation, future generative models used in citi-
zen participation should be tailored to this context ensuring
appropriate results. As we learned in section 4.1.1 and 4.2.1,
citizens tend to request suggestions for a specific need in-
stead of prompting direct solutions. Therefore, one potential
approach to adapt these generative models is by aligning
them with the way citizens provide input, emphasizing need-
oriented prompting over solution-oriented prompting - for
instance, requesting "shaded areas" instead of "trees". Another
direction for future generative models is the incorporation
of teachable AI systems [49, 66], allowing users to customise
GenAI applications to their specific needs, as this has been
proven in other domains such as for blind and low vision
people [66]. However, our results highlight the importance
of not overestimating the content novelty generated by such
models. Instead, the primary value of the generated images
lies in their capacity to facilitate diverse perspectives, foster-
ing dialogue between citizens and experts. This exchange
enhances understanding of daily practices and needs, con-
tributing to the development of appropriate solutions.

In summary, the effective usage of GenAI in citizen participa-
tion requires a grounded contextual understanding. High-fidelity
outcomes carry the risk of creating unrealistic expectations or lim-
iting the creativity of citizens. These can be mitigated through a
structured andmoderated process andmixed-method approaches in
diverse formats. Lastly, while the generative models are constrained
by their training data, they should be tailored for citizen partici-
pation, for instance, by emphasizing need-oriented prompting or
teachable AI system approaches.

10 Conclusion & Future Work
In this paper, we first conducted a technology probe study with a
generic GenAI tool to explore its effectiveness in visualising cit-
izens’ ideas and to get citizens’ speculative ideas for a tailored
co-creative system. To gain a holistic perspective, we conducted
additional expert interviews with representatives of municipalities
and neighbourhood associations to learn more about their thoughts
and opinions on the use of GenAI in citizen participation processes.
Based on the key takeaways of the technology probe and the expert
interviews, we designed and evaluated UrbAI, a prototype of a co-
creation system that is tailored for citizens in urban participation
processes.

Our research highlights five lessons for advancing GenAI tools in
citizen participation processes. First, AI-manipulated images show
great potential for translating citizens’ ideas into visual representa-
tions, helping participants reflect on the impact of their proposals.
These images, while not needing to be perfect, can metaphorically
convey ideas and serve as discussion starters, fostering more trans-
parent communication. Second, GenAI tools are most effective in
the early stages of participation, where municipalities seek to under-
stand local needs and challenges. They can enhance creativity and
engagement as co-creators by providing feedback that is aligned
with urban concepts and citizens’ needs. These systems should
consider contextual challenges and constraints to ensure realistic
results. Third, transparency is essential at two levels: in the partici-
pation process to ensure open communication between stakehold-
ers and in the AI’s feedback so citizens understand its reasoning.
Fourth, while GenAI can attract younger participants, care must be
taken to avoid excluding older or less tech-savvy individuals. Future
research should explore alternative formats, such as workshops,
where digital novices can receive guidance. Finally, co-creation in
urban development thrives on collaboration. Future work should
investigate how to integrate individual ideas into shared urban
visions by identifying common ground and encouraging collective
design efforts.
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Figure 9: Results of the technology probe study in the scenario 1 using Firefly. The before images are self taken by the participants
and further edited by them using generative fill, resulting in the after images.
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Figure 10: Results of the technology probe study in scenario 2 using Firefly. The before images are self taken by the participants
and further edited by them using generative fill, resulting in the after images.
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Figure 11: Orginial Version of UrbAI, including a) urban challenges detected in the uploaded image, where citizens can rate the
relevance, b) the prompting interface based on text, voice and image input, c) feedback indicators rating the citizens ideas and
providing suggestions for improvement, d) an overview of submitted ideas themed based on common needs and e) a community
space where citizens can rate, comment or further edit others’ ideas.
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