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Abstract
Communication barriers and differences in expertise between citizens and professionals often hinder meaningful
citizen participation in urban planning. This study introduces CAPE AI, a participatory tool designed to support
inclusive dialogue by integrating physical MethodKit cards with AI-generated visualisations in early-stage urban
planning workshops. We created a co-creative workshop structure inspired by the Future Workshop method to
support the use of the tool. Together, the tool and workshop format were evaluated through a pilot test with
students experienced in participatory design and a focus group with architects from C.F. Møller. Findings show
that the hybrid format fostered collective ideation and supported collaborative group dynamics. The AI-generated
images effectively surfaced tacit ideas and sparked dialogue; their ambiguity encouraged reinterpretation and
the co-construction of shared narratives rather than �xed outcomes. These results suggest that CAPE AI can
support participatory processes aligned with the placation and partnership levels of Arnstein's Ladder. Further
research involving citizens is needed to assess its effectiveness in real-world planning contexts.

Keywords: participatory design, architecture, urban planning, image generation, arti�cial intelligence,
participatory tool, citizen participation, co-creative workshops, visual communication, AI-supported dialogue.

1. Introduction

Urban planning fundamentally shapes how people
experience and interact with their environment [2, 12,
29]. It is therefore important to involve citizens early
in the planning process to ensure that the proposed
design aligns with public needs [12]. Furthermore,
incorporating citizen participation in urban planning
improves the satisfaction of the built environment by
ensuring that projects align with community needs
[17]. Traditional Participatory Design (PD) methods,
such as future workshops [25], collaborative pro-
totyping [6], and cartographic mapping [23], have
been utilised to enhance inclusivity and engagement
[6, 14, 23]. Although these methods help amplify
diverse voices, facilitate mutual learning, and support
idea generation [5], communication constraints and
differences in expertise between citizens and profes-
sionals still pose challenges to achieving meaningful
participation [5, 17].

When applying participatory methods, it is important
to recognise that not all participation grants the same
degree of in�uence. In her 1969 framework, Arnstein
introduced the Ladder of Citizen Participation to

illustrate the varying levels of citizen power in
decision-making processes [1]. The ladder ranges
from manipulation to citizen control, distinguishing
between nonparticipation, tokenism, and genuine
citizen power. Arnstein argues that participation
should extend beyond symbolic gestures and instead
empower citizens to make meaningful contributions
to decisions that affect them. The ladder has
become a foundational reference in PD and planning
discourse [5, 17], raising ongoing questions about
how participatory methods can empower citizens in
practice.

According to the study by Wilson and Tewdry-
Jones, traditional engagement methods struggle to
communicate aspirations for urban change on citi-
zens' terms [29], raising questions about how these
methods can be adapted to ensure that participants
feel heard in the process. Drawing from earlier work
[7, 9, 13, 20, 18, 27], it is essential to create mean-
ingful engagement for citizens while establishing a
shared language with architects. Digital participation
extends these traditional methods and tools into the
digital realm by leveraging technologies to engage
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people and communities in discussions, collabora-
tion, and decision-making [27, 28]. Recently, the
exploration of Arti�cial Intelligence (AI) in PD has
gained increasing attention, highlighting its potential
to enhance decision-making and democratise design
processes [15, 18]. This shift aligns with broader dis-
cussions in PD, where meaningful engagement and
shared understanding between citizens and architects
are key considerations.

Despite efforts to foster meaningful engagement, PD
still faces challenges in ensuring that citizens feel
genuinely heard and that their input has an in�uence
on decision-making. Alongside, there is a growing
interest in integrating technology into PD practices
to ensure participants feel heard and to minimise the
expertise gap [29, 30]. This study investigates how
generative AI might play a mediating role in citizen
engagement workshops, particularly in facilitating
communication and idea development. Building on
prior work in PD and AI-supported design, we focus
on whether AI-generated visualisation can contribute
to more inclusive forms of participation. This led to
the research question:

How can generative AI-supported visualisation dur-
ing urban planning workshops facilitate meaningful
citizen participation, going beyond nonparticipation
and the lower levels of tokenism?

Guided by our research question, we examined
the intersection of PD, urban planning, and AI
by studying existing approaches and identifying
opportunities for further exploration. We observed a
citizen-oriented planning workshop and interviewed
architects at C.F. Møller about citizen inclusion.
Drawing on these insights, we developed a Google
Colab prototype that uses MethodKit cards to
generate AI-supported visuals for ideation, along
with a supporting workshop structure. After piloting
the tool with students from an academic background
in PD and re�ning it, we evaluated it through a focus
group with C.F. Møller architects. Thematic analysis
revealed that combining physical cards with real-
time AI imagery prompted re�ection, surfaced tacit
ideas, and supported collaborative interpretation.
These results suggest that CAPE AI can foster more
meaningful participation, aligning with the placation
and partnership levels on Arnstein's Ladder.

The main contributions of this paper are threefold.
First, the development of CAPE AI, a prototype that
integrates AI-generated imagery into a participatory
workshop format, enabling participants to engage
with visual content derived from physical inspiration
cards. Second, the design of a co-creative workshop
structure that combines physical and digital mate-
rials to scaffold participation in early-stage urban
planning. Third, an expert-based evaluation that of-
fers insights into how generative AI may support
inclusive dialogue and citizen participation in design
processes.

2. Related Work

This section examines existing research connecting
urban planning with PD and AI to analyse their roles
in citizen engagement, ideation process, decision-
making, and stakeholder communication [7, 10,
15, 19]. By assessing prior studies, this review
highlights emerging trends, challenges, and gaps in
the integration of AI-driven tools into participatory
urban design, particularly in citizen engagement
[11, 15, 18].

2.1 Arnstein's Ladder of Citizen Participation

Sherry R. Arnstein's 1969 framework, A Ladder
of Citizen Participation [1], expanded on the chal-
lenges of public involvement by examining three
federal social programs: Antipoverty, Urban Re-
newal, and Model Cities. Arnstein developed an
eight-rung ladder to illustrate the varying degrees of
citizen in�uence in decision-making processes. The
rungs span from manipulation, where participation is
merely symbolic, to citizen control, where citizens
possess substantial decision-making power. Beyond
listing levels, Arnstein grouped the ladder into three
broader categories: degrees of citizen power, degrees
of tokenism, and nonparticipation, to emphasise the
spectrum of participation further. Arnstein acknowl-
edges that the typology simpli�es reality, overlooks
diversity among citizens and powerholders, and that
participation rarely �ts neatly into eight levels. Its
impact, she stresses, depends on how it is used and
by whom.

This framework remains a critical tool for assessing
the depth and authenticity of participatory efforts. A
visual representation of the full ladder is provided in
Figure 1.
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Fig. 1. Arnstein's eight rung ladder [1].

2.2 Tangible Artefacts in Participatory Urban
Planning

PD in urban planning aims to integrate citizens
into decision-making processes, shifting from expert-
driven models to collaborative approaches that em-
power affected communities and promote inclusion,
transparency and stakeholder participation [1, 10,
13]. Artefacts are integral to engaging citizens in par-
ticipatory urban planning processes, as they translate
abstract planning concepts into tangible representa-
tions and mediate discussions between stakeholders
[13, 21, 24].

Several studies illustrate how different participatory
methods and artefacts shape citizen engagement in
urban planning [7, 9, 10, 13, 20, 21, 24]. Research on
participatory urban development methods highlights
the role of material artefacts in structuring discus-
sions [13], digital tools in mediating communica-
tion and improving collaboration [20, 21, 24], and
playful approaches to foster inclusive participation
[7, 9]. Hansen and Dalsgaard [13] explored how
utilising physical artefacts can facilitate participatory
discussions in urban planning workshops. By intro-
ducing �ctional library visitors as tangible markers
on a blueprint, their study demonstrated how phys-
ical representations enhance accessibility for non-
experts engaging in spatial decision-making. This

highlights the role of artefacts in structuring dialogue
and fostering inclusivity in participatory processes.
Similarly, other studies have examined how tangi-
ble and interactive tools can facilitate participatory
engagement [21, 7, 9]. For instance, Maquil et
al. [21] utilised a tangible user interface (TUI) to
support collaborative urban design, demonstrating
how interactive physical models mediate digital and
physical interactions, allowing participants to manip-
ulate spatial elements. Their �ndings highlight how
TUIs enhance collaboration and decision-making by
making urban design discussions more interactive
and visually accessible.

2.3 Arti�cial Intelligence in Participatory Design

In recent years, new technologies have been inte-
grated into existing participatory techniques to ex-
plore how they can help reduce barriers to partic-
ipation [29]. Among these advancements, AI has
gained increasing attention, with research exploring
its potential in PD, co-design, and idea generation
processes [8, 18]. Studies highlight how AI tools,
such as Dream Studio and Midjourney, have been
integrated into co-design workshops, allowing par-
ticipants to generate and evaluate multiple design
variations in real-time [8, 18].

Several studies illustrate how AI-generated visual-
isations shape communication and streamline the
ideation process across different architectural con-
texts [11, 27]. Gonzalez et al. [11] demonstrated how
AI-generated imagery can translate verbal input into
visual representations, enabling citizens to articulate
their preferences and engage more meaningfully
in urban planning discussions. Similarly, Wang et
al. [27] investigated RoomDreaming, an AI-assisted
interior design tool that generates rapid design al-
ternatives based on user input, showing how such
tools can support ideation and collaboration between
experts and non-experts.

Beyond visualisation and ideation, AI-generated
tools also play a role in decision-making within
design processes. Joshi et al. [15] explored how gen-
erative AI impacts decision-making, revealing that
AI-generated proposals can both expand creativity
through unexpected suggestions and constrain it by
reinforcing existing patterns, highlighting the dual
impact of such tools on design diversity.
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Our study builds on prior research by integrating a
physical artefact used in PD with AI. While existing
studies have focused on AI-generated visualisations
as polished or �nalised design outcomes, we explore
AI as an interactive tool for early-stage ideation. By
using MethodKit cards as prompts, participants will
generate AI-assisted visualisations, allowing them to
re�ne and expand their ideas through an iterative
work�ow. To enable this process, we developed a
workshop structure designed to support participants
in engaging meaningfully with the AI tool.

3. Method

To explore how an AI-based tool could support
citizen engagement in urban planning workshops,
we developed and evaluated a prototype through
two stages: a pilot test with students experienced
in PD and a focus group with architects from
C.F. Møller. Expert interviews and observational
data informed the design of the tool and the
accompanying workshop structure.

3.1 C.F. Møller Workshop Observation and Ar-
chitect Interviews

To support our understanding of real-world partici-
patory practices and inform the design of our proto-
type described in Section 4, we observed a citizen-
oriented urban planning workshop and conducted
semi-structured interviews with architects from C.F.
Møller.

The interviews were held online and lasted approx-
imately 45 minutes each. We spoke with two archi-
tects experienced in participatory urban design, fo-
cusing on their approaches to citizen engagement, the
communication of complex ideas, and the tools they
use in workshops. Their re�ections helped clarify
practical challenges and contributed to shaping both
the functionality of the prototype and the surrounding
workshop structure.

In addition to the interviews, we observed a work-
shop organised by C.F. Møller in collaboration with
The Sports Association Aarhus, which involved cit-
izens from local sports clubs. The goal of the work-
shop was to gather input on user journeys to use
in the development of a sports facility in the city,
and it lasted approximately two hours. During the
workshop, participants worked in �ve groups, each
consisting of four to �ve people. We observed the
session as non-participants, focusing on facilitation

techniques, the use of support tools, the balance
between individual and group activities, and par-
ticipants' engagement with the different materials.
Throughout the session, open-ended notes and pic-
tures were taken for internal reference to capture
relevant behaviours, interactions, and tools.

3.2 Pilot Test

To test our prototype and determine whether our ex-
pectations for the workshop were met, we conducted
a pilot test. Speci�cally, whether the timings in the
process worked as intended and observe how users
would interact with the inspiration cards, other par-
ticipants, and the tool. This allowed us to assess if the
workshop �ow supported meaningful participation
and that the tool was intuitive to use.

The pilot test included six participants, all of whom
were students from Aalborg University with aca-
demic backgrounds in PD. While not representative
of the general public or architects, their expertise
made them well-suited to provide informed feedback
on the participatory aspects of the workshop and
tool. Participants were selected through convenience
sampling based on availability and relevance. The
pilot test followed the planned workshop structure,
which included an introduction, individual and group
interactions with the cards, and ideation using the AI
tool. As in a real workshop, participants were guided
through each step. The �nal presentation phase was
omitted, as the six participants formed only one
group. The two-hour session concluded with a semi-
structured group interview.

3.3 Focus Group on the AI Tool and its Workshop
Structure with Architects from C.F. Møller

To explore the potential of the AI tool for early-
stage ideation in urban planning, we conducted a
focus group with architects from C.F. Møller. As
there were no upcoming projects at the �rm that
included workshops at this stage of the planning
process, it was not possible to evaluate the prototype
in a real-world setting with citizens. The focus group,
therefore, served as an alternative means of testing
both the workshop format and the tool. The aim
was to gather expert feedback on the perceived
usefulness of the tool and the overall structure of the
workshop. To achieve this, the architects participated
in the workshop, adopting the role of citizens, which
allowed them to experience the tool from a non-
expert perspective.
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The focus group included eight architects from C.F.
Møller, all of whom have experience facilitating
architectural workshops. It lasted 1.5 hours and
began with an introduction to the tool, the sur-
rounding workshop structure, and the overall purpose
of the prototype. Participants then completed the
workshop activities, following the format described
in Section 4.3. The focus group concluded with a
semi-structured group interview, which was audio-
recorded and transcribed. Insights from this evalua-
tion are presented and analysed in Section 5.

3.4 Data Collection and Analysis

Data was collected during the pilot test and focus
group through audio recordings and observational
note-taking. The notes captured participants' verbal
responses, interactions with the cards and the AI tool,
as well as non-verbal cues such as group dynamics
and reactions to the generated images. These notes
were used to supplement the transcribed recordings
during analysis, providing contextual insight. Addi-
tionally, AI-generated visualisations that participants
found useful or referred to in discussions were saved
to support interpretation.

The data was analysed utilising thematic analysis,
following the six-phase framework outlined by
Kiger and Varpio [16]. This process involves:
familiarisation with the data, generation of initial
codes, searching for themes, reviewing themes,
de�ning and naming themes, and producing the
�nal report. The focus group data, presented in
Section 5.2, was analysed systematically, drawing
on transcribed recordings and researcher notes.
Themes were developed through iterative analysis
to ensure a grounded interpretation of participants'
experiences. In contrast, data from the pilot test were
analysed informally through re�ective interpretation
of interview responses and participant behaviour
during the session.

4. The Design of CAPE AI

As part of our contribution, we have developed
a digital tool called CAPE AI (Citizen–Architect
Participatory Expression through AI), along with
a corresponding workshop structure designed to
support its use in participatory urban planning
settings. These will be evaluated in an expert
focus group with architects from C.F. Møller, as
described in Section 3.3, to gain insights into how

generative AI may support inclusive dialogue and
citizen participation in design processes.

The primary goal of CAPE AI is to support
citizen participation in urban planning workshops
by providing a means to express ideas visually. It
was developed to help create a shared understanding
using AI-generated images as a visual language.
Drawing on Arnstein's ladder of citizen participation
[1], the tool aims to move beyond the lower levels
of tokenism by giving citizens a more active role in
the planning process.

4.1 Insights on Workshop Flow and Image Use
from C.F. Møller

The workshop and interviews with C.F. Møller pro-
vided valuable insight into their current participatory
practices. One notable insight concerned how they
often structure workshops to begin with individ-
ual tasks, such as using inspiration cards, followed
by brief group presentations and then collaborative
work. Usually, such sessions conclude with a ple-
nary round where each group presents one �nding
to the rest of the participants. This understanding
informed the structure of our workshop, particularly
the inclusion of individual re�ection to encourage
engagement. In the interviews, visual and tactile
tools were described as helpful in the early stages
of ideation, particularly when working with clients
or non-designers. While visual materials can help
involve citizens, the architects noted that overly
technical or architectural imagery may exclude non-
experts. This informed the decision to keep the AI-
generated imagery more abstract and open-ended,
making it easier for citizens to interpret and build
upon during the workshop.

4.2 Design Principles and Participatory Founda-
tions

CAPE AI's workshop is grounded in PD principles,
with a focus on mutual learning, co-creation, and
user empowerment. Rather than positioning users as
passive informants, PD fosters spaces for dialogue
where power and knowledge are redistributed among
participants [22]. This approach enables participants
to take an active role in generating ideas and
shaping outcomes, which is particularly important
when working with citizens in urban planning.
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Fig. 2. Two cards from the MethodKit Neighbourhoods card
deck. The top card: Events & Culture. The bottom card: Local
Business

Building on these principles, CAPE AI is imple-
mented as a digital tool that merges the tactile
interaction of physical cards with AI-powered image
generation. Drawing on �ndings by Hansen and
Dalsgaard [14], the integration of tangible artefacts
supports accessibility and fosters inclusive, partici-
patory dialogue. The chosen MethodKit card deck
for CAPE AI is Neighbourhoods, as it contains
urban themes and concepts, see Figure 2 for ex-
amples. Rather than directing the process, the cards
are intended to inspire participants, spark ideas and
re�ection, and serve as a shared reference point
for group discussions. Our use of MethodKit cards
is supported by Bornoe et al. [4], who found that
such cards help structure discussions, support idea
generation, and enable non-experts to engage in
creative decision-making, aligning closely with our
workshop structure.

The physical cards serve as prompts for CAPE AI
and are integrated by photographing them through
the camera interface, which generates visual inter-
pretations based on their content. To facilitate this
process, the user interface is structured to support

a simple and intuitive work�ow (see?? for an
overview of the interface). On the left, the input area
consists of a live camera feed displayed within a
square frame, accompanied by two buttons: 'Clear',
which deletes the captured image, and 'Submit',
which initiates the generation process based on the
captured image. Once uploaded, CAPE AI uses
optical character recognition (OCR) to detect and
interpret the text on the cards, which is then mapped
to corresponding image generation prompts in a
local database. Stable Diffusion processes this in-
put to generate visual interpretations based on the
recognised keywords. The output area includes a
placeholder frame that displays a loading icon during
generation and the �nal AI image once complete.
This setup establishes a visual connection between
input and output, supporting intuitive understanding
of the transformation process.

The integration of AI-generated imagery aims to
help surface ideas that may otherwise remain tacit
or dif�cult to articulate, particularly for individuals
without a design background. The visual outputs
produced by the AI are intended to prompt discussion
rather than present �nal proposals, allowing their
meaning and narrative to develop through dialogue.

4.3 CAPE AI's Workshop Structure and Tool Use

To explore the use and potential of CAPE AI in
a participatory setting, we designed a dedicated
workshop structure that integrates the tool into a
co-creative process, see Figure 4. In creating the
workshop structure, we have drawn inspiration from
the Future Workshop method [26].

The workshop was structured in four phases: an
introduction to the tools and purpose, individual and
group work with the MethodKit cards, collaborative
image generation using CAPE AI, and �nal group
presentations. Each phase was designed to facilitate
participation and idea sharing, forming a framework
for integrating CAPE AI into a co-creative process.
The whole workshop structure is described in more
detail in Appendix A.

Phase 1

The workshop begins with a brief introduction to
its purpose, CAPE AI, and the workshop's structure.
The space and reference picture are presented, and
expectations for collaboration are set.
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