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ABSTRACT  
This study reports findings of a two-year embedded case study in 
which planners integrated a WhatsApp-based large language 
model (LLM) chatbot into a regional strategic planning process. 
Across two deployments in the Sabana Occidente region of 
Bogotá, Colombia, the chatbot facilitated 273 citizen-to-AI 
interactions covering visioning, project exploration, and voting. 
Drawing on semi-structured interviews with planners, the study 
examines planners’ expectations, experiences, and criteria for 
evaluating chatbot-mediated engagement. The planners reported 
that the chatbot reduced participation barriers but raised concerns 
about misinformation and shallow depth of deliberation. The 
chatbot expanded access and supported prioritization, yet 
remained closer to consultation than deliberation. Democratic 
value depended primarily on governance arrangements— 
validation, accountable summarization, and traceability—rather 
than interface novelty.
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Introduction

Information and communication technologies (ICTs) have reshaped urban life, trans
forming citizens’ interaction with public institutions and public participation in 
decision-making processes (Fu, Li et al., 2025). However, state-of-the-art critical scholar
ship on the “smart city” warns that such innovations can depoliticize planning, prioritize 
corporate and technocratic agendas, and reduce participation to largely symbolic forms 
of engagement (Hollands, 2015; Kummitha, 2025). A key factor responsible for ensuring 
that this transformation effectively promotes social inclusion, legitimacy, and shared 
ownership in urban governance is active citizen engagement (Breux et al., 2023; 
Chang et al., 2021; Joss et al., 2017). Yet traditional participatory methods—such as 
surveys, public hearings, and workshops remain constrained by limited accessibility, 
high administrative costs, and low participant turnout (Fainstein, 2000; Forester, 1999; 
Healey, 1997; Laurian and Shaw, 2009).

To address these limitations, numerous urban planning studies have increasingly 
explored innovative digital tools (Arciniegas et al., 2013; Jankowski et al., 2022; Man
derscheid et al., 2022; Segura-Tinoco et al., 2022; Thoneick, 2021; Wilson and 
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Tewdwr-Jones, 2021). Recently, advances in artificial intelligence (AI), particularly large 
language models (LLMs) have introduced new possibilities for interactive civic engage
ment (Dortheimer et al., 2024; Williams et al., 2024; Yang et al., 2024; Yun et al., 
2024; Zhou et al., 2024). These models, trained on extensive textual corpora, excel at 
understanding and generating human language, making them suitable for interactive 
civic engagement tools (Brown et al., 2020; Williams et al., 2024).

However, existing studies examining AI-based participation remain largely limited to 
controlled experiments, prototypes, or small pilots, all of which provide limited insight 
into how such systems operate inside real planning organizations. In particular, little 
is known about how planners evaluate and operationalize AI-mediated participation in 
practice.

In this context, we address the following two research questions: 

RQ1—How do planners evaluate the integration of LLM-based chatbots into participatory 
urban planning processes?

RQ2—How does AI-mediated engagement compare with established participatory 
methods?

We conceptualize LLM-based chatbots as socio-technical infrastructures through which 
public voice is elicited and translated into planning-relevant inputs. Our focus is on gov
ernance, validation, and design choices that affect whether engagement remains con
sultative or enables more substantive engagement.

To address the research questions outlined above, we conducted a two-year case study 
with an urban planning team developing a strategic plan for the Sabana Occidente region 
in Bogotá, Colombia. Seven planners designed and implemented citizen interactions 
using a WhatsApp-based LLM chatbot alongside traditional participatory tools. Next, 
we investigated planners’ expectations, experiences, and evaluations of chatbot-based 
engagement relative to traditional participation formats using semi-structured interviews 
that were conducted at three stages of the process.

By foregrounding planners as designers and evaluators of AI-mediated participation, 
the results of the present study contribute practitioner-centered evidence to urban tech
nology debates on when conversational AI extends participatory capacity—and when 
institutional conditions risk turning automation into a substitute for deliberation 
rather than a genuine expansion of democratic governance.

Background

Citizen Participation in Urban Planning

Citizen participation in decision-making is indispensable to human society and predates 
Greek democracy (Jacobsen, 1943) and is a central feature of contemporary governance 
and local policy (Forester, 1999; Healey, 1997). Collaborative frameworks are frequently 
promoted as ways to address fiscal constraint, demographic change, persistent inequal
ities, fragmentation, and declining trust in institutions (Brandsen et al., 2017; Durose, 
2011).

Motivations for participation in co-creation are commonly categorized into personal 
and circumstantial drivers (Churchman et al., 2017; Van Eijk and Steen, 2014). Overall, 
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engagement was explained in the literature using the following three recurring factors: 
(1) transaction costs, understood as the time and effort required to participate; (2) per
ceived competence and internal efficacy; and (3) the level of professional support, infor
mation provision, and mobilization offered by front-line workers and organizations 
(Verba et al., 1995; Van Eijk and Steen, 2014; De Graaf et al., 2015; Wyborn et al., 
2019). In addition, citizens are more likely to invest effort when an issue at stake 
affects their lives (Simmons and Birchall, 2005; Thijssen and Van Dooren, 2016). Fur
thermore, structural barriers can hinder citizens’ effective engagement: (1) narrow 
definition of who qualifies as a stakeholder; (2) power imbalances between authorities 
and the public; (3) trust deficits; (4) communication barriers that make planning dis
course inaccessible to lay participants (Arnstein, 1969; Forester, 1999; Fainstein, 2000; 
Aitken, 2012; Zachrisson et al., 2018). Additional barriers include rigid institutional 
frameworks, limited resources, inexperienced staff, and tight timelines, among others.

Taken together, the evidence suggests that participatory planning should be under
stood not merely as an institutional design, but also as a motivational ecosystem 
where values, social connection, perceived efficacy, accessibility, and issue relevance 
jointly shape who participates and why.

These challenges frame the context for evaluating digital and AI-mediated partici
pation: any tool that reduces transaction costs, extends spatial and temporal accessibility, 
or bridges technical language gaps holds theoretical promise—while also introducing 
new risks of power reconfiguration and algorithmic filtering of public input.

Digital Tools and AI-Mediated Participation in Urban Planning

A growing range of digital tools has been employed in participatory planning, including 
digital twins, interactive maps, social media platforms, virtual reality, and—more 
recently—chatbots (Wilson and Tewdwr-Jones, 2021; Du et al., 2024; Ataman and 
Tuncer, 2022; Dortheimer et al., 2023). Smartphone and Internet-based tools were 
reported to effectively expand the geographic scope of public participation, attract 
diverse groups, and enhance transparency in urban and regional planning processes 
(Griffin and Jiao, 2019; Jankowski et al., 2022; Schroeter and Houghton, 2011). 
However, evidence on the quality of digital participation remains mixed, with persist
ent tensions between participation volume and deliberative depth (Arciniegas et al., 
2013; Davies et al., 2022).

Recent progress in machine learning has led to the development of transformer-based 
language models capable of generating human-like text (Brown et al., 2020). A growing 
body of research has started documenting and evaluating various urban planning LLM- 
based applications (Fu, Brinkley et al., 2025; Liu et al., 2025). Most of these studies high
lighted diverse functionalities of LLMs, ranging from sophisticated scenario simulations 
to sentiment analysis, simplifying professional language and summarization of citizen 
feedback (Fu, Li et al., 2025; Li et al., 2024; Zhou et al., 2024; Yun et al., 2024).

Chatbots in Local Government and Planning

Public agencies primarily deploy chatbots for service-oriented tasks, such as information 
provision, routine transactions, and complaint management (Senadheera et al., 2024). 
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A systematic review of chatbot use in local government found that most deployments 
focus on improving service efficiency rather than enabling citizen influence over policy 
(Senadheera et al., 2024). In this context, “consultation” is often operationally defined 
as AI-powered information retrieval. This differs significantly from planning theory, 
where consultation describes an active solicitation of public input to shape policy 
before decisions are finalized (Fung, 2006; Rowe and Frewer, 2005).

Within Arnstein’s (1969) Ladder of Citizen Participation, such consultation is viewed 
as a “tokenistic” or intermediate level of engagement, where authorities seek feedback but 
retain all decision-making power; higher levels—like partnership or co-creation—require 
citizens to meaningfully influence outcomes (Fung, 2006). While chatbots may broaden 
outreach and accessibility (Liu et al., 2025), their current role in service delivery primarily 
facilitates navigation rather than the democratic shaping of policy—a distinction 
influenced by the system’s perceived “humanness” and its capacity for genuine delibera
tion (Senadheera et al., 2024).

Unlike rule-based chatbots that are based on scripted decision trees and pre-pro
grammed responses, LLM-based chatbots are capable of open-ended natural dialog. 
Recent research also explored using LLM-based chatbots to support democratic delibera
tion by assisting individuals with diverse viewpoints in identifying common ground. 
Tessler et al. (2024) found that participants preferred AI-mediated statements over 
human-mediated alternatives, and that the system reduced polarization while incorpor
ating minority perspectives. However, risks related to inaccuracies, hallucinations, and 
embedded biases may undermine trust and distort public understanding (Williams 
et al., 2024). Without adequate human oversight, such systems may inadvertently propa
gate misinformation, reinforce existing inequalities, or misrepresent critical community 
perspectives (Obermeyer et al., 2019). Accordingly, the integration of LLMs and chatbots 
into urban planning processes requires proactive mitigation strategies, including trans
parent system design, systematic bias detection, and sustained human oversight 
(Williams et al., 2024). Building on the above, in the present study, we examine the 
use of an LLM-based chatbot as a participatory tool. By embedding the system within 
an ongoing institutional planning process and placing its design, use, and evaluation 
in the hands of professional planners, we seek to provide evidence on how AI-mediated 
participation operates in practice and how the opportunities and risks identified in the 
literature materialize when LLMs are applied to support public engagement in 
complex urban governance contexts.

Methodology

In addressing our research questions, the research team collaborated with the non-profit 
association ProBogotá Región, which was leading the preparation of the non-statutory 
Strategic Plan for the Western Savannah of Bogotá 2051. This plan addresses territorial 
challenges across five municipalities—El Rosal, Facatativá, Funza, Madrid, and Mosquera 
—covering approximately 932 km² and home to nearly 600,000 residents. Local chal
lenges include limited connectivity, restricted economic opportunities, housing 
deficits, environmental degradation, congestion, informality, erosion of local identity, 
and marginalization of vulnerable populations.
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Conventional Participation Methods

ProBogotá Región traditionally used a structured, top-down participatory methodology 
based on stakeholder engagement tools, including online surveys, workshops, hearings, 
rating and voting exercises, as well as both in-person and virtual meetings. A structural 
limitation of these formats is their reliance on small, invited stakeholder groups—typi
cally 20 to 45 participants per session—selected to represent regional interests, with 
limited opportunity for open or scaled engagement. The strategic plan was developed 
in four phases (See overview in Figure 1) with conventional in-person and virtual parti
cipatory initiatives incorporated into each of the first three phases.

Chatbot Design and Deployment

In parallel to the conventional strategic planning process, we integrated a chatbot into the 
first two planning phases, thereby establishing a new and direct communication channel 
with the general public. The chatbot was designed through a structured process. During 
the ideation stage, the planners defined the specific participatory objectives of each 
chatbot deployment, including the planning topics to be addressed, the intended user 
groups, and the type of public input to be collected. The design stage involved translating 
these objectives into conversational flows, question sequences, and response logics, as 
well as defining the tone, language, and interaction style of the chatbot.

The research team developed the chatbot software (See the Appendix for further 
details). The chatbot, branded Charli (derived from the Spanish verb charlar, “to 
chat”), was integrated into WhatsApp, an instant messaging platform, to provide a fam
iliar and accessible user experience. WhatsApp’s voice message functionality made the 
tool accessible to older adults, low-literacy users, and visually impaired participants. 

Figure 1. Phases of ProBogota’s strategic planning process
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Its inclusion in mobile data plans in Colombia also enabled participation without 
additional data costs.

Chronology of the Planning Process

The strategic plan was developed in four phases. The chatbot was activated during the 
first and second planning phases (See Figure 2).

Phase 1: From Diagnosis to Strategic Orientations. Beginning October 2022, planners 
identified key strengths, weaknesses, opportunities, and threats related to connectivity, 
economic development, environmental sustainability, and social inclusion, producing 
strategic guidelines to shape a long-term regional vision. The outcomes of this phase 
were subsequently shared with stakeholders for subsequent review and validation.

In March 2023, the planning team held an open online informational webinar on AI 
and LLMs to introduce, among other topics, the proposed use of a chatbot as a planning 
tool for the forthcoming public participation experiment.

In-person workshop: In June 2023, the planning team held its first in-person partici
patory workshop with 57 participants from local government, academia, and the private 
sector to collaboratively develop the region’s strategic vision and guiding orientations. 
Participation was by invitation and required prior registration. The workshop brought 
together a total of 15 representatives from local governments, eight from the central gov
ernment, six from academia, 28 participants from the private sector, and members of the 
planning team.

Chatbot interaction was designed to elicit the participants’ visions for the region’s 
future and, after each response, expressed interest and encouraged deeper reflection 
through follow-up questions (See example in Figure 3). Concurrently, the first chatbot 
(CB1) was launched to broaden public reach beyond the invited workshop participants. 
Over 35 days, 133 users exchanged 1,910 messages (M = 14.36, SD = 11.68). A Design 
Brief Generator synthesized the conversations into seven action themes—including 

Figure 2. Timeline of participative interactions
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mobility, renewable energy, education, and security, the last of which had not surfaced in 
the in-person workshop. Anonymized raw data were shared with planners to allow inde
pendent verification.

Figure 3. Chatbot user interface example screens from chatbot interaction
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Phase 2: From Project Profiling to Prioritization. In September 2023 the planning team 
brainstormed project ideas to address the challenges and formulated 10 proposed pro
jects grouped into four categories: habitat, knowledge seeding, logistics, and mobility.

Virtual meeting: In April 2024, an online meeting was convened to evaluate and prior
itize the proposed projects, bringing together a total of 22 participants from local govern
ment, academia, the private sector, and the planning team. The prioritization process 
applied an evaluation methodology that identified three projects for detailed design, 
with two projects receiving closely comparable scores.

The second chatbot interaction (CB2) was used to gather input from citizens and 
experts, contributing to the prioritization of projects (See Figure 4). The chatbot recorded 
a total of 140 interactions, including contacts from the first phase. Each interaction aver
aged 2.15 messages (SD = 4.13) and lasted on average 1.87 days (SD = 4.7). After CB2 
completed its 62-day cycle, CB2 votes exceeded those cast in a parallel online expert 
meeting (26 votes) and produced a clear ranking: the Regional Food Logistics Center, 
the Integrated Mobility System, and Urban Mobility Infrastructure were selected for 
development.

Phases 3 and 4: Feasibility to Action Plan. The three prioritized projects underwent tech
nical, urban, and financial feasibility analysis, and were incorporated into a final Strategic 
Plan document. An action plan was then developed to integrate the strategy into Bogotá’s 
land-use policies (POT), alongside a proposed subregional governance framework for 
long-term implementation.

Data Collection

Our primary data source was a series of semi-structured interviews conducted with seven 
members of the planning team responsible for designing and implementing the chatbot- 
based participatory processes (See Table 1). To capture the participants’ evolving percep
tions, expectations, and evaluations, the interviews with them were conducted at three 
key moments in the planning cycle: prior to the first chatbot deployment (pre-CB1), 
prior to the second deployment (pre-CB2), and after the completion of the second 
deployment (post-CB2) (See overview in Figure 5). All interviews were administered 
individually via video conferencing in Spanish, audio-recorded with informed consent, 
transcribed verbatim, translated to English when necessary, and anonymized prior to 
the subsequent analysis (See the Appendix for further detail).

To contextualize interview accounts, the research team also conducted participant 
observation throughout chatbot design and deployment, maintained a reflexive 
researcher diary, and collected system-generated interaction logs.

Analysis

Reflexive thematic analysis (RTA) was used to analyze the interview data. Analysis was 
conducted using Braun and Clarke’s (2006) six-phase approach by two coders. The 
team undertook repeated readings of the transcripts to achieve data familiarization 
and maintained reflexive memos to document analytic insights and positionality 
throughout the process. Initial codes were systematically generated across the dataset, 
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Figure 4. Chatbot user interface example screens from CB2, allowing project browsing by category 
and project selection

Table 1. Interview participants
ID Role Seniority Interview Stages

Planner 1 Analyst Senior Pre-CB1, Pre-CB2, Post-CB2
Planner 2 Researcher Junior Pre-CB1
Planner 3 Coordinator Senior Pre-CB1
Planner 4 Analyst Early-career Pre-CB1, Pre-CB2
Planner 5 Director Senior Pre-CB2
Planner 6 Assistant Junior Post-CB2, Pre-CB2
Planner 7 Assistant Junior Pre-CB2, Post-CB2
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and candidate themes were developed through the identification of patterns. The ident
ified themes were iteratively reviewed, refined, and defined to ensure coherence and con
ceptual distinction, and were interpreted on both semantic and, where relevant, latent 
levels in alignment with our research questions.

Findings

Across the two-year case study, planners evaluated the integration of an LLM-based 
chatbot primarily through a pragmatic planning lens, as an added participation 
channel that could extend reach, lower barriers to contribution, and make inputs 
more workable as “data” (RQ1). In the pre-CB1 interviews, they positioned existing par
ticipation as structurally constrained by limited representativeness, politicized, monopo
lized in-person dynamics, and persistent translation gaps between technical planning 
language and citizens’ everyday concerns. They, therefore, expected the chatbot to 
help with scale, candor, centralization, and synthesis of dispersed feedback. After the 
CB2, the chatbot was judged effective for structured tasks such as project prioritization, 
supporting clear, fast voting, and helping resolve ties. However, it was also seen as less 
capable of producing the deliberative richness and shared closure associated with work
shops and in-person meetings, with outputs described as fragmented data points rather 
than collective meaning-making (RQ2). Planners further identified design and govern
ance tensions: conversational flows were too complex to sustain user engagement, and 
the LLM’s generative prompting could steer agendas in ways that complicated transpar
ency and control. Overall, AI-mediated engagement was valued as a complementary, 
efficient and scale-oriented component of a hybrid participatory approach, but not as 
a substitute for established methods when the goals are co-creation, deliberation, and 
consensus-building.

Limitations of Existing Participation Methods

Before experiencing AI-mediated participation via the bot, the planners described par
ticipation primarily as structured data gathering and project prioritization embedded 

Figure 5. Research methodology flow
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in institutional workflows. The tools—including Kahoot, Miro, Mentimeter, and online 
voting platforms—were described not as innovative civic technologies, but as extensions 
of traditional planning participation practices, adapted incrementally to digital environ
ments (especially after COVID-19). The tools appeared in the interviews as supportive, 
rather than transformative tools. One planner provided the following account: “the 
people who show up are the same interest groups that always participate in the same 
spaces, not open communities, and there’s not such a broad, general interest in partici
pation” (Planner 4).

Furthermore, several planners pointed out that methodologies for public participation 
remained quite similar regardless of the specific project size. One planner confirmed, 
“Yes, even for a building. While we do not specifically handle buildings here, in 
general, the participation processes are quite similar” (Planner 3). Another interviewee 
noted: 

Participation was dominated by the same interest groups, who often claim to represent the 
larger population of localities with up to a million residents, yet meetings would have only 
about 45 attendees. When participation is scaled up to city-wide planning, we still rely on 
voluntary workshops and discussion panels over 12 to 18 months, which is not sufficient. 
Major decisions require longer and more extensive processes to ensure legitimacy  … 

Participation is far from perfect. When applied to broader urban planning discussions, our 
current methods become inadequate. They are neither innovative nor flexible enough to 
engage a wider audience. Even if someone’s participation is minimal, we should have 
better strategies to include them in the process. (Planner 4)

The interviewed planners consistently described current participation and data-collec
tion practices as difficult to scale, cognitively exclusionary, and institutionally fragmen
ted. A recurrent concern that emerged in the interview data analysis was the limited reach 
of participation, particularly in digital formats. One planner noted: 

Online surveys had very low response rates despite considerable efforts. Reaching targets 
proved extremely difficult. Even when participation occurred, it was often restricted to a 
small group of invited individuals and characterized by uneven engagement, where some 
are highly engaged, while others contribute very little. This constrained participation 
resulted in non-representative data, limited in analytical value. (Planner 1)

Another widely reported challenge concerned the technical and communicative barriers 
embedded in current participation methods. The interviewees emphasized that planning 
discourse remained largely inaccessible to lay public, explaining that “experts and plan
ners use specialized terminology that is hard for citizens to understand,” and that many 
planning topics are “highly technical and difficult for the average citizen to grasp” 
(Planner 1). As a result, responses were frequently misaligned with institutional planning 
logics. One interviewee observed that, while governments prioritized “a long-term, city- 
wide vision,” citizens tended to focus on “immediate, local issues,” such as “fixing the 
pavement outside their home” (Planner 1). This mismatch was perceived as undermining 
both the relevance and the usefulness of the collected data.

Furthermore, the interviewed planners also highlighted systemic and infrastructural 
limitations, particularly the absence of integrated data environments. As one participant 
explained: 
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Various data sources exist, but they are not systematically integrated, requiring planners to 
rely on manual compilation and interpretation, which makes the process inefficient, more 
complex, and less effective. (Planner 2)

Other interviewees criticized institutional participation models as fundamentally out
dated, arguing that participation is still treated as mere information extraction rather 
than genuine dialogue. As one planner put it: “I think there is a conversation in 
Charli, but it’s not real, because it’s a conversation to extract more information. It’s 
not a conversation that invites you to question things or open your mind or see 
another point of view  … ” (Planner 1). Traditional instruments—such as surveys and 
QR-code-based public meetings—were described as producing “little follow-up” and 
remaining largely “superficial,” despite experimental efforts such as gamification 
intended to improve understanding and engagement.

Finally, the interviewed planners noted a broader conceptual ambiguity surrounding 
participation itself. For instance, one of the respondents provided the following 
account: 

Citizens often complain about a lack of participation but then fail to engage when given the 
opportunity, while institutions struggle to define the limits of public influence, including 
whether citizens should have full decision-making power or whether expert planners 
should retain strategic control. These unresolved tensions were seen as further weakening 
the participatory process. (Planner 1)

The interviewed planners’ overall evaluations of current data-collection practices 
reflected these challenges. Existing methods were generally rated as moderately to 
weakly effective. While some planners acknowledged that current tools “provide valuable 
insights into the population” (Planner 2), one interviewee summarized, “There are 
efforts, but participation remains misunderstood and ineffective” (Planner 3), thus 
aptly capturing the prevailing assessment across the interviews.

Taken together, these assessments establish the baseline against which planners sub
sequently evaluated the chatbot: a participatory landscape characterized by limited scale, 
unequal access, and a persistent gap between technical planning discourse and citizens’ 
communicative capacities. The subsections that follow examine whether, and under what 
conditions, AI-mediated engagement addressed these deficits.

Expanding Scale and Reducing Barriers

The overall perception of the planning staff involved in the project was that the chatbot 
significantly contributed to the planning process by providing a broader perspective and 
bringing new information to the design process. For instance, one interviewee noted: 

Charli helped us understand the territory and its issues from a broader perspective. Many 
challenges can only be truly grasped by those who are part of the territory, the inhabitants. 
Studying the territory academically or through satellite plans differs greatly from experien
cing it firsthand. (Planner 5)

Furthermore, from the planners’ perspective, the chatbot helped to validate some ideas 
discussed in the meetings. One planner stated: “Charli helped validate many of the dis
cussions held in the steering committees. Many topics that arose in the chatbot discus
sions aligned with those discussed in the Zoom and in-person meetings” (Planner 1).
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In addition, as per several respondents, the chatbot’s conversational interface 
improved interaction, providing more detailed insight than online surveys. As Planner 
2 phrased it, “Charli has a great virtue: it deepens conversations and introduces 
different tensions depending on the interlocutor. It does not provide static responses. 
Rather, it evolves within the conversation itself.”

According to the interviewed planners, the chatbot played a significant role in demo
cratizing the planning process by facilitating open discussions with residents. As several 
interviewees mentioned, the chatbot helped to broaden participation by being highly 
accessible and offering a more enjoyable and comprehensible experience. Similar to 
other online tools, it was available anytime and anywhere, but its use of natural language 
conversations made interactions more enjoyable and comprehensible. Accordingly, one 
planner remarked, “Unlike traditional participatory processes that rely on public officials 
or designated facilitators, Charli allows flexible engagement. Additionally, being an inno
vative WhatsApp-based tool, it reaches people who usually aren’t interested in traditional 
participation formats” (Planner 2).

Another point made by the planners interviewed was their satisfaction with the 
extended participation achieved by overcoming the time and space limitations of in- 
person meetings. In this respect, Planner 4 noted: “It reached 133 users. While this 
may not be a large percentage of the population, it was a significant achievement in 
terms of outreach” (Planner 4).

Furthermore, the chatbot’s use of a popular instant messaging platform enabled easy 
and casual engagement, reaching a broader audience. This point is captured in the fol
lowing interview excerpt: “Previously, these processes were managed in-house with tech
nical teams and expert validation. With Charli, we opened this process to non-specialized 
and expert validation” (Planner 3).

One aspect that was particularly appreciated by the planners was the chatbot’s accessible 
language, as it translated technical terms into simpler expressions, making complex plan
ning concepts more understandable. In this connection, one of the interviewees said, “I see 
it as a great tool for simplifying complex planning concepts and helps translate technical 
language used in strategic plans into more accessible conversations” (Planner 3).

In addition, one planner noted that young people tend to avoid participating due to a 
lack of interest: “young people could be much more involved because I do feel that [in- 
person spaces] are spaces that are like … for young people  …  it’s like going to class  … ” 
(Planner 1). Yet several interviewees shared the belief that the chatbot successfully broad
ened participation among younger individuals. For instance, Planner 2 mentioned that, 
“The chatbot’s ability to engage young people, who typically do not participate in these 
processes due to time constraints or a lack of interest in attending in-person meetings, 
was particularly noteworthy” (Planner 2).

Structured Tasks Versus Deliberation

At the concluding interview, when asked if the outcomes of chatbot performance were 
comparable to those of the traditional participatory tools, a planner provided the follow
ing detailed account: 

I believe Charli had two functions in this second phase.
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First, in our voting system for ProBogotá, Charli did influence the final decision on project 
selection. It significantly contributed to determining the three projects that were ultimately 
chosen. This was because, in our usual voting scheme, there were many ties, and Charli 
helped resolve them quantitatively by prioritizing projects. Second, beyond Charli itself, 
this experience helped us at Probogota understand our potential influence in initiatives 
like this—both in terms of communication and engagement.

Charli also had a role in encouraging participation, serving as a gauge of how well we could 
engage people using chatbot-based tools like the ones we promote at ProBogotá. I don’t 
think Charli can be compared to traditional tools we have been using for similar purposes 
in the sense that the conclusions drawn in other scenarios are much richer due to the con
versations that take place around people’s participation. This allows for extensive discus
sions about what people are thinking and creates an environment of consensus, 
regardless of the topic.

With Charli, on the other hand, I feel like we get a lot of very specific data points, but it’s 
difficult to grasp the real outcome of the exercise. The results become just small, isolated 
responses. It kind of shuts down the debate. (Planner 1)

This account positions the chatbot firmly at Arnstein’s rung 4—consultation: individual 
preferences were elicited and aggregated, but citizens had no opportunity to hear or 
contest one another’s views. The observation that outputs felt like “small, isolated 
responses” that “shut down the debate” speaks directly to RQ2—where workshops 
produce shared closure through discussion, the chatbot produced discrete data points 
that foreclosed collective reasoning. Crucially, a tool that resolves institutional ties 
through quantitative aggregation displaces deliberative judgment without making that 
displacement visible to participants—a governance concern, not merely a design 
limitation.

Overall, planners perceived the chatbot as a powerful tool amplified their informa
tional advantage. Planner 1 noted, “Planners have more power because we have more 
information, and information is power.” This sentiment was echoed by Planner 2, 
who said, “I think Charli is a tool that amplifies this power and, at the same time, 
gives citizens impressive access to information and power.” Yet this framing reveals an 
asymmetry central to RQ1—planners gained a richer dataset and a tie-breaking instru
ment, while citizens gained channel access but not visibility into the reasoning process 
that converted their inputs into decisions.

Misinformation, Inconsistency, and Governance Deficits

Despite the strengths of the chatbot that were explicitly mentioned during the interviews, 
some planners were concerned with its technological aspects. While most conversations 
were enjoyable, they sometimes failed to cover a broader spectrum of the required infor
mation. The open-ended nature of discussions posed a distinct challenge of recognizing 
the stakeholders’ needs. As one of the planners put it, “We wanted to understand how 
they perceived this diagnosis and the region’s needs. However, achieving this awareness 
was challenging because the conversation was so open-ended” (Planner 1).

Another significant concern that emerged in the interview data analysis was misinfor
mation. The interviewed planners worried about the chatbot communicating incorrect 
information, which could compromise decision-making. As one planner warned, 
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“Charli’s biggest threat is when people ask something, and Charli responds with infor
mation that may not be entirely true. This is a threat because incorrect information 
can spread easily” (Planner 1).

This is not merely a technical risk but a legitimacy risk: in civic contexts, citizens 
reasonably expect factual accuracy about local conditions, and inaccurate responses 
can deepen rather than bridge the information asymmetry between institutions and 
the public. From a socio-technical infrastructure perspective, the chatbot’s generative 
layer is an active mediator of knowledge whose reliability depends on governance 
arrangements—prompt design, human oversight, and output auditing—that were only 
partially in place during these deployments.

The challenge of misinformation can also be attributed to generating design briefs. 
The research team used two different prompts to create separate briefs from the same 
dataset. This approach led to notable discrepancies that raised concerns among the plan
ners. The expectation was that tools would provide consistent outputs and ensure data 
traceability. The discrepancy between two briefs generated from the same dataset 
using different prompts illustrates that chatbot outputs are co-created by summarization 
logic, not simply reflective of citizen inputs. Traceability—the ability to audit how raw 
interactions became planning artifacts—is, therefore, a structural requirement for demo
cratic accountability, not an optional quality check.

Discussion

In this study, LLM-based chatbots were conceptualized not merely as digital tools for 
data collection, but rather as socio-technical participatory infrastructures capable of 
mediating, structuring, and translating public voices into forms of knowledge actionable 
within institutional planning processes. Accordingly, rather than functioning as passive 
interfaces, the chatbots tested in the present study operated as algorithmic arenas of par
ticipation that shaped how participation occurred, what types of contributions could be 
expressed, and how those contributions were reformulated into planning-relevant 
outputs. Viewed from this perspective, the chatbot constituted a new participatory 
layer alongside traditional mechanisms such as workshops, public hearings, and surveys.

These processes converted diverse, unstructured expressions of opinions, narratives, 
preferences, and ideas into standardized planning artifacts, including strategic orien
tations, ranked projects, and design briefs. Through this translation, the chatbot trans
formed informal public voices into legible and actionable planning knowledge.

In summary, the chatbot operated as a mediating layer between the public and plan
ning institutions, shaping the format of participatory outputs. This conceptualization 
positions AI-mediated participation not as a supplementary communication channel, 
but rather as a governing participatory infrastructure that actively organizes civic 
input, embeds algorithmic logics into decision-making, and restructures institutional 
participation pathways.

Enhancing Participation and Engagement

A significant contribution of the chatbot identified in the interview data was its ability to 
expand participation, supporting findings from other studies (Liu et al, 2025). Unlike in- 
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person and online meetings, which the interviewed planners perceived as resource-inten
sive and time-constrained, the chatbot provided a more accessible and flexible platform 
for 24/7 engagement, even after the meeting, especially since it was accessible through a 
widely used messenger service. Not only did the planners find the chatbot more enjoy
able, but also the collected data provided, in the interviewees’ view, a more nuanced 
view of public opinion. Indeed, the chatbot’s conversational interface facilitated richer 
and more exciting interactions than conventional online tools (e.g., surveys).

While AI-mediated participation radically expanded the scale, accessibility, and 
continuity of public engagement, its use in the present study simultaneously intro
duced a new layer of infrastructural power that was neither neutral nor merely tech
nical. Overall, by mediating how public voice is elicited, structured, summarized, and 
rendered legible to institutions, LLM-based chatbots actively participate in the pro
duction of “what counts” as public input. This shifts participation from an open- 
ended communicative practice into an algorithmically curated knowledge pipeline, 
where visibility, salience, and influence get increasingly shaped by prompt design, 
data preprocessing, summarization logics, and model architectures. As a result, 
power is partially displaced from participatory forums and deliberative publics into 
invisible socio-technical infrastructures governing inclusion, omission, amplification, 
and abstraction.

That said, without transparent governance, contestable design processes, and insti
tutional accountability, such systems risk expanding engagement while concentrating 
interpretive power in the prompt and summarization pipeline. In our case, the inter
viewed planners emphasized that what became actionable knowledge depended on 
design choices and on whether outputs could be audited back to raw logs—particularly 
when summaries were used to justify planning priorities.

Hence, the real constraint, as grew explicit in our results, was not technology—it was 
governance. The true limits were defined by the answers to the following questions: Who 
controls the prompts? How is aggregation done? What becomes “official” knowledge? 
How is algorithmic bias governed? In essence, these are political constraints, not techni
cal ones.

Information Collection and Validation

The information collected by the chatbot was broadly comparable to that obtained 
through in-person and virtual meetings, and in some respects more expansive. CB1’s 
1,910 messages across 133 participants produced a thematic map that largely corrobo
rated the strategic orientations developed through the invitation-based workshop. The 
collected information validated topics such as mobility, renewable energy, and education 
while also surfacing a new concern about security that the workshop did not raise. This 
empirical result is theoretically significant: the security theme’s emergence in the open- 
access chatbot channel, but not in the curated workshop, suggests that invitation-based 
participation systematically excludes certain publics and their priorities, and that 
chatbot-mediated open access can partially compensate for this structural exclusion. 
CB2’s voting outcomes likewise corroborated and extended the expert prioritization 
meeting, producing a clear ranking that aligned with expert assessments while drawing 
on a larger and more diverse respondent base. This finding is largely consistent with 
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previous research showing that chatbots produce an amount of information similar to 
surveys (Dortheimer et al., 2024).

However, the study reveals a limitation: the chatbot’s summarization outputs were not 
stable across prompting conditions. When two different prompts were applied to the 
same CB1 dataset, the resulting design briefs differed in ways that planners found sub
stantively concerning. This reproducibility problem has particular consequences in plan
ning contexts, where the transformation of raw citizen inputs into strategic artifacts is 
expected to be auditable and defensible.

Misinformation and Trust

Trust, which plays a significant role in participatory planning, particularly in the inter
actions between planners and residents (Aitken, 2012; Zachrisson et al., 2018), is essential 
for fostering a participatory process that encourages mutual learning, deliberation, and 
consensus. Interestingly, mistrust can also drive greater participation as stakeholders 
seek to influence outcomes.

Trust and misinformation constitute a central theme in AI, especially in LLM-based 
technologies such as chatbots (Liu et al., 2025). When incorporating LLM chatbots 
into this process, planners and participants must trust the technology to reliably commu
nicate ideas (Williams et al., 2024). In the present study, the chatbot facilitated this by 
providing conversation logs that the interviewed planners could review to ensure the 
chatbot was accurately representing residents’ opinions. This traceability of information 
back to its source is a crucial aspect of trustworthy AI systems.

However, the participatory planning process examined in this study was characterized 
by limited transparency by design, as information was shared only at specific, predefined 
stages when participation was formally solicited, and otherwise primarily through the 
final report dissemination at the end of the process. Although the original design presup
posed that the participants’ contributions would appear in real time as part of an auto
matically generated and continuously evolving, albeit supervised, “idea cloud” visible on 
a public website, this live visualization component was never implemented due to tech
nical complexity. As a result, the citizens had little visibility into how their inputs related 
to those of others, or how ideas evolved throughout the process.

Conversely, chatbot technology could keep participants more informed throughout 
the planning process, enhancing transparency and building trust for current and 
future initiatives. For instance, if a user-generated idea was implemented, the chatbot 
promptly notified the participant, acknowledging their valuable contribution.

Current Limitations of Chatbot-Mediated Participation

Integrating the chatbot within participatory planning in the present study did not facili
tate a genuine dialogue among stakeholders and planners. This limitation is critical, as 
the essence of participatory planning is that stakeholders not only express their individ
ual interests, but also understand and respond to the perspectives of others. Conventional 
participatory frameworks rely on discussions, allowing the participant parties to chal
lenge, refine, and collaboratively learn from one another. Such a deliberation process 
can reach a consensus by examining and reconciling diverse viewpoints. However, the 
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current chatbot did not mediate differing stakeholder opinions or present counterargu
ments among participants, which considerably limits its deliberation potential.

Overall, the rationale behind participatory planning is not simply to collect data or 
opinions, but to actively involve participants in shaping opinions and decision- 
making. While the chatbot broadened such participation, which can be regarded as a 
positive step towards user-centered design, genuine participation should extend 
beyond mere consultation, aligning with democratic ideals such as those embodied in 
the Colombian constitution, which emphasizes citizen involvement in governmental 
processes.

Positioned within Arnstein’s (1969) framework, the chatbot deployments remained at 
rung 4—consultation. Citizens could share preferences through open channels, but they 
had no formal influence over how their inputs were interpreted, summarized, or used. 
Three mechanisms kept participation at this level. First, participants could not see or 
evaluate how 1,910 messages were turned into thematic orientations by the Design 
Brief Generator and the planning team. Second, they had no way to challenge summaries 
that omitted or misrepresented their views. Third, they had no role in deciding whether 
chatbot outputs would be adopted, ignored, or overridden; that remained entirely with 
the planning team. As a result, the chatbot functioned mainly as an efficient input-gath
ering tool rather than a deliberative forum.

To move toward partnership, future deployments would need transparent processes, 
mechanisms for contesting AI-generated outputs, and clear rules for how chatbot results 
are weighted in planning decisions. Reaching delegated power would require citizens to 
have a formal say over whether and how those outputs shape decisions. These changes 
are less technical than institutional: they depend on planning agencies giving citizens 
real interpretive authority. Advanced chatbot features may support discussion and learn
ing, but they cannot by themselves move a deployment higher on Arnstein’s ladder.

Study’s Contributions

This study makes three contributions to debates on AI-mediated participation in urban 
planning.

Theoretically, we extend Arnstein’s (1969) ladder of participation to AI-mediated con
texts by showing that LLM chatbots expand the breadth of participation by reaching 
more people and surfacing more issues without increasing the depth of that participation. 
Participants had no deliberative role, decision-making power, or ability to challenge how 
their input was summarized. This suggests that consultation-mode AI systems are not 
neutral tools but socio-technical infrastructures that shape what counts as public knowl
edge. The key analytical shift is from the chatbot interface to the underlying algorithmic 
pipeline and who controls it.

We suggest three policy implications: First, public agencies should be transparent 
about the LLM logic used, to ensure accountability. Second, AI-generated themes used 
in planning should meet standard evidentiary and auditability requirements. Third, 
chatbot-based participation should be classified as consultation, not co-creation, unless 
citizens can meaningfully contest, revise, and influence how their inputs are used.

For practitioners, the findings suggest that LLM chatbots work best for bounded tasks 
such as issue-raising, preference elicitation, and prioritization, rather than open-ended 
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deliberation. Their outputs should be treated as supplementary signals, not direct 
expressions of public opinion, and should be interpreted and verified by planners.

Limitations and Future Research

A limitation of this study is its focus on a single, context-specific planning process, which 
allows for an in-depth and nuanced analysis; future research could build on these insights 
by examining additional cases across diverse contexts. This focus is inherent to studying 
an embedded, real-world intervention, and the case study format aligns well with the 
study’s aim of explaining how planners evaluate and integrate LLM-based chatbots 
within ongoing participatory planning practice, rather than measuring population pre
ferences or estimating causal effects.

Furthermore, our analysis focused on the planners’ perspectives and did not system
atically evaluate citizens’ experiences, trust, or perceived legitimacy of the chatbot 
channel. Finally, chatbot performance depended on the specific LLM configuration, so 
prompts and summarization pipelines used with different models or guardrails may 
yield different results.

Future research should therefore: (1) evaluate citizen-side legitimacy, trust, and per
ceived efficacy in AI-mediated channels; (2) test AI interactions that move beyond con
sultation toward deliberation; and (3) develop and assess governance frameworks for 
“accountable summarization,” that could include traceability, reproducibility, and proto
cols clarifying how AI-derived outputs are validated and used.

Conclusion

This paper explored the integration of an LLM-based chatbot as an active participation 
channel within a regional strategic planning process. Across two deployments, the 
instant-messaging chatbot facilitated citizen-AI interactions that complemented tra
ditional invitation-based workshops and virtual meetings. By focusing on planners as 
both institutional designers and evaluators, the study examined how they assess and inte
grate LLM chatbots into participatory planning in comparison with established methods, 
providing insights into the practical opportunities and challenges of AI-mediated 
engagement. Three overarching conclusions follow: 

(1) Planners valued the chatbot for expanding access via asynchronous messaging. Its 
conversational format elicited more situated, place-based concerns than typical 
digital tools.

(2) The chatbot scaled consultation and prioritization well but did not support delibera
tion. It produced many individual data points, aligning with “consultation” on Arn
stein’s ladder rather than shared reasoning or decision power.

(3) Legitimacy depended on governance and accountability of the AI pipeline. Issues 
like misinformation, inconsistent summaries, and weak traceability made control, 
validation, and auditability central to turning input into planning knowledge.

Overall, the case indicates that LLM chatbots can materially expand participation and 
provide actionable insights for planners. However, without robust governance and 
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validation, the same automation that expands access can also narrow democratic capacity 
by turning participation into efficient extraction rather than collective reasoning. The 
central implication is thus institutional: the democratic potential of AI-mediated partici
pation hinges on making the AI layer transparent, contestable, and accountable within 
planning decision processes.
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Appendices

Chatbot Software.

The chatbot application architecture is illustrated in Figure 5. The application received mess
ages from the user through the WhatsApp application programming interface (API) and compiled 
a “prompt” sent to OpenAI’s GPT-3 LLM API. A prompt is a text string that includes all the 
necessary information for the LLM to respond in the expected manner. The prompt consists of 
an internal prompt with all the chatbot’s modifying settings, such as planning project data, 
persona, example questions, requested behavior, and tone. Then, a shared prompt is added, 
including the initial introduction messages the chatbot sends, which sets the stage for the inter
action. This shared prompt is provided to the human participant and the LLM. Then, the 
prompt included all the conversation messages.

Furthermore, all the messages generated by the participants and the LLM were stored in a local 
database for further analysis. Figure 4 presents examples of performed human-machine 
interactions.

Since WhatsApp restricts sending messages outside of a 24-hour frame, it limits the ability of 
the chatbot to initiate conversations with existing users over the various phases of the planning 
process.

The planning team was interested in having the ability to initiate conversations with existing 
participants to engage with them as the planning process progressed.

To overcome this, the software implemented outgoing WhatsApp templates with fixed text 
messages approved by WhatsApp (Meta) to actively initiate a conversation with the participants.

Once a project phase was completed (out of four phases and two chatbots—CB1 and CB2), 
another software component analyzed all the conversations to summarize each conversation. 
This was done by compiling a specific prompt for the LLM, requesting the conversation to be sum
marized into a list of action points (the output). Later, all the conversation output lists were com
piled into another prompt instructed to generate a design brief document.

During the project, the research team refined the prompts and validated and monitored the 
process, ensuring that the LLM did not omit data, which occasionally occurred.

Figure A1. Software architecture overview: Chatbot and design brief generator
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Semi-Structured Interviews. Pre-Deployment Planner Interview (Pre-CB) consisted of eight 
open-ended questions. Respondents were also asked to provide basic professional background 
information, including profession, role in the strategic planning process, and years of experience 
in the field. The interview protocol explored: 

(1) Existing tools and methods used to collect stakeholder input in regional strategic planning, 
including typical stakeholder groups

(2) Differences in participatory practices between small- and large-scale projects
(3) Prior experience with digital and computer-based participation tools (e.g., online meetings)
(4) Perceived limitations of current participation methods and self-assessment of existing prac

tices relative to desired standards
(5) Critical and measurable objectives for effective input collection
(6) Understandings and practices of co-creation with communities
(7) Perceptions of chatbots and their potential utility in planning practice
(8) Expectations regarding the use of chatbot tools and their anticipated impact on planners’ pro

fessional capacities

Post-First Chatbot Deployment Planner Interview (Post-CB1). This second semi-structured 
interview was conducted individually with each participating planner after completion of Phase 
I (Diagnostic Phase) of the planning process. This interview aimed to capture planners’ reflections 
on the use of the chatbot as a tool for generating conversational input, strategic orientations, and 
preliminary design syntheses, and learning towards the design of CB2. The interview protocol 
explored five principal dimensions: 

(1) Perception of the Tool
(2) Perception of Tool Performance in Diagnostic Functions
(3) Perception of Tool Performance in Synthesis and Integration
(4) Evaluation of Design Briefs
(5) Perception of Power Balance and Co-Creation.

Post-Second Chatbot Deployment Planner Interview (Post-CB2). A third semi-structured 
interview was conducted with participating planners following completion of Phase II of the plan
ning process. It consisted of eleven open-ended questions and aimed to examine planners’ per
ceived experiences with the chatbot in its role as a participatory voting and feedback 
instrument, as well as their broader reflections on the implications of AI-mediated participation 
for planning practice. The interview protocol explored three principal dimensions: 

(1) Perception of the Tool and its Design for Phase 2
(2) Perceived Performance in Voting and Decision Support
(3) AI as a Capacity-Extending (Augmented) Planning Actor.
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