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In traditional participatory urban processes, effective collaboration among designers, 
citizens, and urban managers is often hindered by inadequate environmental 
visualization, inefficient communication tools, and limited appeal. These challenges, 
particularly related to time, cost, and the difficulty of attracting diverse participants, have 
prompted researchers to explore alternative tools and technologies to enhance citizen 
involvement. Virtual Reality modeling has emerged as a promising technology for urban 
design, planning, and management, offering improved ways to visualize spaces, develop 
creative ideas, and support the realization of urban policies. This research is qualitative 
and developmental in purpose, and it is classified as a review study with an interpretive 
perspective. The methods employed include documentary analysis and case studies, 
with data collected from documents, library resources, and relevant articles in this 
field. The study draws on theoretical frameworks such as Arnstein’s Ladder of Citizen 
Participation and Healey’s Collaborative Planning Theory to examine Virtual Reality’s 
potential in participatory processes. The study addresses the limitations of traditional 
participatory methods, highlighting how Virtual Reality technology can facilitate more 
accessible, inclusive, and efficient urban policymaking processes. Despite technological 
limitations, physical and psychological constraints, ethical concerns, and issues related 
to privacy and legal matters, the findings indicate that virtual Reality offers significant 
potential in participatory urban processes. By providing immersive simulations, virtual 
Reality can improve transparency, enhance stakeholder collaboration, and facilitate 
informed decision-making in urban planning. The technology’s ability to engage diverse 
demographic groups, particularly those reluctant to engage in traditional methods, 
shows promise for making urban policy discussions more interactive and understandable. 
Virtual Reality presents a valuable tool for overcoming the limitations of conventional 
participatory processes and holds promise for enhancing urban policymaking. The 
study identifies several avenues for future exploration, including improving accessibility, 
addressing ethical concerns, and developing hybrid engagement models that integrate 
Virtual reality with traditional methods. Empirical evaluations of Virtual Reality’s impact 
on decision-making and stakeholder engagement are also recommended to optimize 
its application in urban governance. Its potential benefits make it an important area for 
further exploration of urban planning and participatory governance.
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INTRODUCTION
In today's world, traditional top-down approaches 

to urban planning, where governmental authorities 
make decisions without considering residents' 
opinions, are increasingly being criticized. In contrast, 
bottom-up participatory urban planning is emerging 
as a democratic and sustainable alternative. Today, 
top-down and bottom-up planning mechanisms 
shape urban structures and improve urban design and 
planning practices. Urban designers and managers 
contribute their expertise, while citizens influence 
the city's form through their everyday behaviors. 
Good urban planning requires the collaboration and 
participation of multiple stakeholders to balance the 
interests of diverse groups (IAPP, 2019). This study 
is situated at the intersection of urban planning, 
participatory design, and emerging technologies. 
As cities face growing challenges in sustainability, 
livability, and inclusivity, methods of engaging citizens 
in urban development processes are evolving. The 
shift from traditional top-down approaches to more 
collaborative, bottom-up strategies has aligned 
with rapid technological advancements, creating 
new opportunities for citizen participation in urban 
policymaking. The motivation for this study stems 
from several key factors. First, while participatory 
urban planning has gained prominence, traditional 
methods often fall short in accessibility, inclusivity, 
and efficiency. We observed that these limitations 
could be addressed through emerging technologies 
like Virtual Reality (VR). Second, there is a notable 
gap in the literature on practical applications of VR 
in urban policymaking. As urban professionals, we 
recognized the need for a comprehensive analysis that 
bridges the technical aspects of VR with the practical 
needs of urban planners and policymakers. Finally, 
our experience with the challenges of engaging 
diverse stakeholders in urban projects highlighted 
the urgent need for more innovative and effective 
participatory tools. These factors collectively drive 
our investigation into the potential of VR modeling 
in participatory urban policymaking. Participatory 
design is often defined as a shift in attitude from 
“designing for the user” to “designing with the user.” 
Participatory design is not merely a method or a 
set of methodologies; it is more of a mindset and a 
way of engaging with people (Oksman, 2014). In this 
approach, citizens play an active role in the urban 
design and planning process. Their ideas, needs, and 

desires are collected and considered through public 
meetings, surveys, workshops, and other participatory 
methods. The ultimate goal is to create sustainable, 
livable urban spaces that respond to the real needs 
of residents. Increased collective participation 
offers many benefits and is considered a vital tool 
in urban planning and design, as it addresses many 
architectural, social, and economic challenges. There 
is no doubt that sustainable development cannot be 
achieved without the involvement of stakeholders 
(Fares et al., 2018; Stauskis, 2014). With the rapid 
advancement of technology, traditional methods of 
participation—such as meetings, conferences, and 
interviews—that are predominantly based on various 
forms of physical contact have gradually lost their 
popularity and effectiveness in urban design and 
planning. In urban projects, these methods often 
fall short in terms of accessibility, inclusivity, and 
efficiency. “Meetings attended by local community 
members are usually dominated by a small number of 
active members who reveal their opinions more than 
the broader community. Often, these ‘activists’ have 
a vested interest in the outcome of planning decisions 
in competitive market conditions, making it difficult 
to ensure transparency. The process of organizing 
numerous meetings, repeated efforts for outreach, 
and the need to manage the process, including staff, 
venues, and professional services, makes the process 
lengthy and costly compared to the outcomes” 
(Stauskis, 2014). Traditional participatory approaches 
involve encouraging citizen participation in policy 
decisions through suggestions and signals that 
follow a top-down decision-making process. Public 
services are initially shaped by municipalities, and 
then citizens engage through a combination of online 
and offline initiatives that collect their feedback, 
critiques, and suggestions for service improvement 
(Castelnovo et al., 2016). The concept of in-person 
participatory design is particularly prevalent in urban 
planning; however, the challenges it presents—
especially in terms of time, cost, and engaging diverse 
participants—have prompted researchers to seek 
alternative tools and technologies to assist citizens 
(Scerri & Attard, 2023). This research draws on 
several theoretical frameworks, including Arnstein’s 
Ladder of Citizen Participation, which outlines levels 
of citizen involvement in decision-making processes, 
and Healey’s Collaborative Planning Theory, which 
emphasizes the importance of inclusive dialogue in 
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urban planning. These theories provide a foundation 
for understanding the potential impact of virtual 
reality on participatory urban policymaking. 
Considering the limitations of traditional participatory 
methods, it becomes clear that new technologies 
may offer effective solutions to these challenges. 
One of the most important emerging technologies 
facilitating new participatory methods is VR. VR takes 
3D visualization a step forward (Fraser & Bjornsson, 
2004; Al-Kodmany, 2002). “The aim of using virtual 
reality is to enable users to easily participate in public 
engagement processes without the constraints of 
time or place, through virtual reality and the internet. 
VR can seamlessly present interactive proposals for 
discussion and help identify suggestions and evaluate 
alternatives” (Fares et al., 2018). Therefore, this 
study seeks to discuss and analyze the key functions 
and applications of VR modeling in participatory 
urban policymaking. Given the complex and 
interdisciplinary nature of VR modeling (involving 
fields such as electronics, computing, gaming, 
multimedia, programming, etc.), this research aims to 
present the key concepts of this field with a practical 
and applicable perspective for urban professionals. 
In this context, the study endeavors to clarify the 
concepts, applications, challenges, and limitations of 
using VR in the policymaking process, and ultimately, 
it examines successful examples of using VR in 
participatory urban policymaking. The main objective 
of this research is to address the role and impact of 
virtual reality modeling in facilitating the process 
of participatory urban policymaking. This study 
contributes to the growing body of knowledge on 
technology-enhanced participatory urban planning 
by providing a comprehensive analysis of virtual 
reality’s potential in this field. By examining the key 
functions, applications, challenges, and limitations 
of VR in urban policymaking, this research offers 
valuable insights for urban professionals aiming to 
implement more effective and inclusive participatory 
processes. The findings have the potential to 
significantly transform how cities engage with citizens 
in planning and policymaking. The innovation of this 
work lies in its practical approach to bridging the 
gap between complex VR technology and urban 
planning practices, providing urban professionals 
with actionable insights on implementing VR-based 
participatory methods. This research was conducted 
between September 16 and August 21 in Tehran’s 

study center to provide urban professionals with 
a comprehensive understanding of virtual reality’s 
potential in participatory urban policymaking. Also, 
this manuscript is extracted from a research project 
entitled “Utilizing the Operational Capabilities of 
Virtual Reality Modeling in the Implementation of 
Urban Policies & Plans,” funded by the Tehran Urban 
Research & Planning Center (TURPC) in 2024.

METHODOLOGY 
This research is developmental, aiming to advance 

knowledge in the field of the role and impact of VR 
in participatory urban policymaking within urban 
studies. The qualitative study is categorized as a 
review study with an interpretive approach to the 
impact of virtual reality in the process of participatory 
urban policymaking. The research methods employed 
include document analysis and case studies, selected 
from various research approaches. The theoretical 
framework of this research is deductive, and its 
temporal scope is cross-sectional. Library documents 
and related research papers and studies were 
utilized to gather information. Scientific data mining 
was conducted to understand the concepts related 
to virtual reality to facilitate participatory urban 
policymaking. Furthermore, this study explores 
the challenges and opportunities associated with 
the use of VR in urban policy projects. It employs 
analytical methods to deeply analyze the challenges 
and potentials of this technology in the policymaking 
domain. This analytical method provides a logical and 
dynamic perspective on the potentials and limitations 
of virtual reality in urban projects. Additionally, a 
content analysis method is used to further examine 
and interpret materials and content related to the 
challenges and opportunities of using virtual reality 
in urban policymaking projects. Finally, successful 
examples of using virtual reality in the process of 
urban policymaking will be reviewed to identify the 
impact of VR.

Background and theoretical foundations 
Public participation and participatory urban design 

Public participation leads to a better 
understanding of the urban development landscape, 
generating ideas and suggestions based on the 
knowledge, attitudes, and habits of the people 
while also increasing their awareness of their role in 
urban development (Semeraro et al., 2020). Public 
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participation contributes mainly to four beneficiaries: 
the public, the planners, the local municipality, and 
the plan itself (Stern and Amir, 2006). Citizens are 
the primary actors who, more than anyone else, are 
familiar with the realities and problems surrounding 
them (Fares et al., 2018). As public demands for 
transparency, accountability, and inclusiveness 
continue to increase, ensuring that different voices 
of the public are heard and considered in decision-
making is crucial to toining public confidence and 
improving policy effectiveness (Xiang, 2024). Engaged 
communities intuitively understand what they truly 
need, ultimately fostering a sense of belonging among 
residents. Conversely, design or planning practices 
conducted by urban planners and architects without 
community participation can result in significant 
shortcomings, such as mismatches between the 
environment and the community, abandonment or 
underuse of urban spaces, or even the destruction 
of environmental features (Ismail & Said, 2015). 
Participatory design is an organized process intended 
to transform urban spaces into valuable places by 
involving non-experts, including residents, visitors, or 
stakeholders, alongside urban planners and designers 
(IAPP, 2019). Participatory design is often described 
as a shift in attitude from “designing for the user” to 
“designing with the user.” It is not merely a method or 
set of methodologies; it is a mindset and an approach 
to engaging with people (Oksman, 2014). In this 
approach, citizens play an active role in the urban 
design and planning process. Their ideas, needs, 
and desires are collected and considered through 
public meetings, surveys, workshops, and other 
participatory methods (Fares et al., 2018; Stauskis, 
2014). The goal of participatory urbanism is to create 
sustainable, livable urban spaces that are responsive 
to the real needs of residents. In this process, 
citizens’ roles include raising awareness, accepting 
diverse perspectives, fostering a sense of ownership, 
improving decision-making, and enhancing legitimacy 
(Falanga, 2020; Mueller et al., 2018; Dyer et al., 2017). 
This research is grounded in multiple theoretical 
frameworks that establish a basis for comprehending 
the intricacies of participatory urban policymaking. 
Arnstein’s Ladder of Citizen Participation outlines 
different levels of citizen involvement in decision-
making processes, ranging from non-participation to 
varying degrees of citizen power (Connor, 1988). This 

framework highlights the importance of meaningful 
engagement, asserting that true citizen participation 
goes beyond mere tokenism and facilitates genuine 
collaboration between citizens and decision-makers 
(Xiang, 2024; Hidayah et al., 2024). Moreover, 
Healey’s Collaborative Planning Theory emphasizes 
the necessity of inclusive dialogue in urban planning, 
advocating for the integration of diverse perspectives 
and values. It suggests that collaborative approaches 
not only enhance the legitimacy of planning outcomes 
but also lead to more innovative and context-sensitive 
solutions (Healey, 2020). By situating this study within 
these theoretical frameworks, we aim to critically 
assess how emerging technologies, particularly VR, 
can enhance participatory practices and mitigate the 
shortcomings of traditional methods. In doing so, this 
research seeks to contribute to the broader discourse 
on participatory urban design, demonstrating how 
VR can facilitate deeper engagement and better 
alignment between urban policies and community 
needs. Recent research on digital leadership offers 
valuable insights that can be applied to participatory 
urban design and planning. Just as digital leadership 
guides organizational transformation and leverages 
technology to enhance business processes, similar 
principles can be applied in urban planning contexts. 
Effective digital leadership in urban planning involves 
not only implementing new technologies but also 
fostering a culture of innovation and adaptability. 
Studies have shown that organizations with strong 
digital leadership are more likely to develop 
entrepreneurial initiatives that drive innovation 
and improve performance (Arabiun et al., 2024). In 
the realm of urban planning, this could translate to 
more innovative approaches to citizen engagement, 
such as the implementation of VR in participatory 
processes. Furthermore, the success of digital 
leadership in restructuring business strategies and 
building a culture conducive to digital transformation 
(Springs, 2024; Arabiun et al., 2024) suggests that 
similar leadership approaches in urban planning 
could enhance the adoption and effectiveness of 
new participatory tools and methods. By integrating 
these concepts of digital leadership with established 
theories of participatory planning, we can develop a 
more comprehensive framework for understanding 
and implementing effective, technology-driven 
participatory urban design processes.
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Transition from traditional to new (electronic) 
approaches in urban design and planning participation 

According to the research by Wang & Lin (2023), 
in traditional urbanism, people are unable to provide 
immediate and effective feedback for various 
reasons. First, the general public is not familiar with 
abstract concepts in urban design and planning 
drafts (e.g., building area ratios, density, etc.) and 
cannot estimate the likely outcomes of urban forms 
after a plan is implemented. Second, they cannot 
directly perceive the design outcomes on-site and 
offer first-hand feedback. Moreover, the successful 
evaluation of an urban plan often takes considerable 
time after implementation. As a result, it is desirable 
to create a platform that allows the public and 
designers to easily visualize the urban design and 
planning process and interact with the outcomes 
based on abstract concepts (Wang & Lin, 2023). In 
most traditional urban planning processes, the lack 
of visual representation and communication tools 
makes it difficult for designers to collaborate with the 
public and communities. For this reason, traditional 
participatory processes have become obsolete 
in most developed countries. With technological 
advances, even web-based participation may not 
suffice to meet collective participation demands 
in urban design and planning processes shortly. 
In public participation processes, inviting people 
to gather in a room for a public meeting can be 
inefficient and ineffective in engaging citizens. The 
timing and format of these meetings are often 
criticized due to the low level of public involvement. 
Consequently, citizens are increasingly questioning 
traditional forms of representative democracy 
and are awaiting innovations in policymaking 
processes that allow for direct participation (Lironi, 
2016). New methods of participation, known as 
«web-based public participation,» have emerged. 
Although mobile technology alone cannot overcome 
traditional barriers to participation (e.g., spatial and 
temporal barriers, lack of interest, lack of trust), it 
can make the participation process faster and easier 
(Thiel, 2017). The basic benefits of traditional public 
participation can be also achieved by web-based 
public participation, and the main limitations of Web-
based Public Participation (WPP) include potentially 
limited access to the Internet, which may affect 
the number and socioeconomics of the participants 
(Craig et al., 2002; Sarjakoski, 1998; Trevor, 1998). 

Information and Communication Technology (ICT), 
particularly social media, is used to increase the 
number of participants in public debates and give 
voice to those who typically do not attend in-person 
debates. Recent positive experiences have shown 
that the effective use of new media can increase 
the number of participants in public discussions by 
tenfold, thereby aiding decision-making. Citizens 
also participate more actively in the management of 
their city, playing a central role in the creation and 
management of public value. This represents a new 
approach in which bottom-up citizen participation 
emerges spontaneously without the need for abstract 
solutions. Instead, new and tangible actions address 
the everyday problems faced by citizens (Castelnovo 
et al., 2016). The Internet may have the potential to 
change the scope of citizen participation and offer new 
possibilities due to the affordability of the web and its 
ability to reach a wider audience. This means that the 
web can reduce the costs of information exchange, 
facilitate participatory and consultative processes, 
and ultimately lead to better decision-making at 
all levels of government (Lironi, 2016). The basic 
methods used for public participation are structured 
around “passive,” “active,” and “interactive” forms of 
engagement. Passive methods are primarily based 
on one-way communication between planners 
and the public as one of the stakeholders, without 
interaction. Active methods involve some interactive 
elements as they attempt to establish a “dialogue” 
rather than a “monologue.” Emerging techniques 
based on ICT are attributed to interactive methods as 
they aim to enable direct access, reliable feedback, 
and monitoring engagement regarding the goals, 
roles, processes, and outcomes of planning (Stauskis, 
2014). Each of the aforementioned methods includes 
numerous capabilities and limitations. According to 
the research by Stern et al. (2009), the fundamental 
benefits of traditional participation can be better 
achieved through new participation methods. 
Using the Jeffries model, which defines three 
essential characteristics of public participation—
”involvement,” “trust,” and “empowerment”(Stern 
et al., 2009): Involvement in general often refers to 
an individual’s participation in a given task and is 
measured as a set of behaviors or activities that such 
an individual performs (Barki and Hartwick, 1989); It 
is argued that the quality of public participation can 
positively affect citizen trust (Halvorsen, 2003); full 
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public collaboration, throughout the planning and 
its implementation stages, would entail and reflect 
the highest level of empowerment (Weil, 2014)—
the capabilities of new participation methods are 
thoroughly discussed. For example, the research 
highlights that new participation methods enable 
more citizens to participate in the planning process, 
regardless of their geographic location. Web-based 
participation increases public trust through good 
communication and constant information updates, 
and it serves as a tool for democratic decision-
making. In terms of expanding citizens’ abilities, new 
participation methods allow more people to express 
their opinions and solutions, gain new skills, and 
actively control their circumstances. This ultimately 
increases the level of influence and control people 
have over the participation process. Furthermore, 
access to accurate and up-to-date information 
enhances personal trust, encouraging active 
participation (Stern et al., 2009). Digital participation 
technologies have the potential to completely 
transform professional practices in urban design and 
development. Enabling constructive participation 
and co-design activities for the public in the early 
pre-design stages, when changes are still possible, is 
essential and more meaningful. The impact of digital 
participation technologies can be summarized by 
four general characteristics (Fig. 1) (Weinstock, 2013; 
Schively, 2007):

• Crowdsourced Knowledge: Digital participation 
tools make it possible to use broader knowledge, as 
seen in traditional design practices. It also allows for 
the use of valuable experiences and creativity from 
non-professionals, particularly local citizen experts.

• Design Evidence: New technologies, such as 
sentiment analysis, provide designers and planners 

with new evidence during the design process. There is 
potential for developing projects that confirm public 
responses and test public attitudes and acceptance in 
the early stages of the project.

• Interaction: In addition to technical 
advancements, digital participation technologies 
enable an interactive and communication-centered 
planning process. Direct exchanges between all 
stakeholders, particularly planners and users 
(citizens, residents), will become a key activity in 
urban design.

• Agile Design: Participatory tools and 
technologies transform the planning process into a 
parallel and agile workflow, unlike the sequential and 
linear workflows that have shaped urban design in 
the past.

Comparative analysis of traditional methods and VR 
in participatory urban planning

While the limitations of traditional participation 
methods have become increasingly apparent, the 
potential of VR as an alternative or complementary 
approach has garnered significant attention in recent 
years. Comparative studies between traditional 
methods and VR-based approaches in participatory 
urban planning have shed light on the specific 
advantages that VR can offer. These studies provide 
empirical evidence for the benefits that VR can bring 
to the participatory process, many of which align 
with the theoretical advantages discussed earlier. 
Several studies have examined this comparison both 
quantitatively and qualitatively:

–	 Engagement Levels: A study by Smith et al., 
(2022) found that VR-based participation increased 
citizen engagement by 45% compared to traditional 
town hall meetings. Participants reported feeling  

 
 

 
 
 
 
 
 
 
 
 
 

Fig. 1: Features of the impact of digital participation technologies in participatory urban policies 
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Fig. 1: Features of the impact of digital participation technologies in participatory urban policies
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more immersed and invested in the planning process.
– Comprehension of plans: Studies conducted a 

comparative experiment where one group reviewed 
2D plans and another used VR. The VR group showed 
a 30% higher accuracy in understanding spatial 
relationships and potential impacts of proposed 
changes (Portman et al., 2015).

– Demographic Reach: Research by Van Leeuwen 
et al., (2018) indicated that VR-based participation 
attracted a more diverse age range, an  increase in 
participation from the 18-35 age group compared to 
traditional methods.

– Cost-Effectiveness: While initial setup costs for 
VR can be high, a long-term analysis showed that 
VR-based participation could reduce overall costs 
over the years, primarily due to the reduced need for 
physical materials and venue rentals.

– Idea Generation: A qualitative study by Garcia 
et al., (2015) found that VR sessions produced 
more unique ideas for urban improvements than 
traditional brainstorming sessions, likely due to the 
immersive experience.

– Time Efficiency: VR-based planning sessions are 
shorter on average than traditional meetings, while 
covering the same amount of material, suggesting 
improved efficiency.

–	 Participant Satisfaction: Surveys showed 
that participants preferred VR-based methods over 
traditional ones, citing better visualization and a 
more interactive experience.

These comparative studies highlight the potential 
advantages of VR in participatory urban planning. 
However, it's important to note that VR should not 
entirely replace traditional methods, but rather 
complement them to create a more comprehensive 
and inclusive planning process. The integration of 
VR with existing participatory techniques may offer 
a balanced approach that leverages the strengths of 
both traditional and innovative methods.

The emergence of virtual reality in new participation 
methods and increased stakeholder engagement 

As previously mentioned, traditional participation 
methods such as meetings, conferences, and 
interviews are no longer sufficient to meet the 
needs of contemporary society. Additionally, new 
participation methods are constantly being updated 
and evolving alongside technological advancements. 
One of the most significant emerging technologies 

in facilitating new participation methods is VR. The 
goal of using VR is to enable users to easily engage 
in public participation processes without constraints 
of time or location, utilizing VR and the internet. VR 
allows for the seamless presentation of interactive 
proposals for discussion, helping to identify 
suggestions and evaluate alternatives (Fares et al., 
2018). A fundamental advantage of VR is its ability 
to increase stakeholder engagement. One factor that 
contributed to the increased stakeholder interaction 
through VR was the onset of the COVID-19 pandemic; 
due to the risks associated with in-person meetings 
and activities, face-to-face participation became 
nearly impossible. As a result, a unique opportunity 
for virtual labs arose. The term "living labs" is often 
used to describe a multi-stakeholder platform that 
brings together different stakeholders to decide on 
the best strategy for addressing an issue. These labs 
go beyond merely active participation by citizens 
and integrate user-centered, participatory design 
approaches, emerging as a valuable method for 
implementing effective, sustainable urban solutions 
at the local scale (Nesti, 2020; Delgado et al., 
2020). VR helps users understand what designers 
are creating, enabling them to communicate more 
effectively with professionals. Furthermore, users can 
explore their buildings and cities from the comfort of 
their homes (El Araby, 2002). Today, the success of 
urban design and planning can be summarized in the 
ability to convince people and regulatory bodies to 
accept the functionality of urban guidelines and to 
persuade urban designers to adopt VR technologies 
as a powerful and useful tool in urban planning. VR 
has the potential to enable designers to enhance 
their imagination by visualizing hidden intentions 
and thoughts. The use of Geographic Information 
Systems (GIS) and web-based VR technologies 
holds significant potential as visualization tools for 
use in urban planning and design. VR can globalize 
the design process, allowing many designers to 
collaborate on a project regardless of their geographic 
location (El Araby, 2002). As mentioned, the purpose 
of using VR in the participatory urban design process 
is to empower participation and enhance stakeholder 
interaction in the design process, particularly in 
urban policymaking, with ease and without requiring 
extensive time. VR technology is also capable of 
seamlessly presenting interactive proposals for 
discussion and identifying and evaluating policies 
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(Fares et al., 2018). One of the critical areas where 
citizens can actively participate in policymaking 
and decision-making is in the urban design process. 
Policy formulation involves three potential stages 
of participation for citizens: informing, engaging, 
and empowering (Hassan & Hamari, 2020). There 
are numerous approaches to participatory urban 
policymaking and decision-making. Public value-
based and evidence-based decision-making are two 
prominent approaches in this field (Savoldelli et 
al., 2014). Acceptance of opinions is influenced by 
citizens' perceptions of value and transparency in 
the decision-making process. Positive perceptions of 
a service's ability to deliver public value, as well as 
transparency and accountability in decision-making, 
together with citizen and stakeholder participation, 
increase citizens' trust in policymakers and public 
administration (Cosgrave et al., 2014; Feeney & 
Welch, 2012).

Various functions of Virtual Reality in enhancing 
participatory urban policies
    Studies have shown various benefits associated 
with different forms of VR technology throughout 
urban design and planning processes. These benefits 
include increased project understanding, additional 
opportunities for stakeholder feedback, greater 
volume, quality, and diversity of public participation, 
and the ability to provide an almost real immersive 
environment by adding sensory stimuli to VR (Meenar 
& Kitson, 2020). Below are some of the different 
functions of VR in the field of participatory urbanism:

• Visualization: One of the most critical features 
of VR in the urban policymaking process, and in 
various stages of this process (goal setting, policy 
formulation, decision-making, implementation, and 
evaluation), is its ability to aid in visualizing and 
better understanding issues for decision-making. 
Visualization generates public interest in proposed 
plans, while a balance must be maintained between 
live VR displays and online visits (Stauskis, 2014). 
Proper visualization becomes essential when it is 
necessary to make the design aspect of new projects 
clear not only to government officials, engineers, 
and managers but also to urban residents (Ceconello 
& Spallazzo, 2008). Computer-aided visualization 
can make information comprehensible and usable 
for a broader range of people, leading to less time 
spent discussing the physical features of an area and 

more time spent analyzing the visual consequences 
of changes (Al-Kodmany, 2020). VR technologies 
allow citizens to visualize and understand spatial and 
temporal design processes (Stauskis, 2014). Using VR 
headsets (Fig. 2), the observer is placed within the 
design landscape, providing a tool to support decision-
making processes in urban planning. The general 
public is allowed to experience the projected design 
through immersive visualization (Van Leeuwen et al., 
2018). Computer visualization can also accurately 
present complex textual information and facilitate 
direct visualization of movement and change, multiple 
views of a dataset, user interaction with maps, and 
realism through 3D displays (Al-Kodmany, 2020). 
Visualization tools can be standalone applications, 
for web-based presentations, WPP that primarily 
use software libraries (APIs), or modules within 
programming languages. They can also be classified 
based on factors such as software type, visualization 
structure, operating system compatibility, licensing 
terms, scalability, extendibility, or the date of their 
latest release (Korkut & Surer, 2023; Caldarola and 
Rinaldi, 2017). 

• Simulation: Simulation and modeling are 
recognized as an integral part of urban design and 
planning, enabling the evaluation of proposed designs 
and the validation of policies. The benefits of this 
feature include flexible simulations of existing and 
proposed scenarios, the ability to increase the number 
of users and functionalities, multi-user environments, 
and attention to individual preferences. VR is not only 
useful for simulating future scenarios but also aids 
in visualizing existing urban areas. Urban planners 
and designers can use simulations to improve 
infrastructure upgrades, new transportation options, 
green spaces, and other changes within the context 
of new policies (Kamińska et al., 2019). Conducting 
studies in a virtual environment necessitates realistic 
simulation of the relevant objects to ensure a strong 
correlation between the virtual environment and 
real-world conditions  (Schrom-Feiertag et al., 2020; 
Li et al., 2019). Simulations also support multi-user 
environments, where multiple users can gather in 
a room to discuss, design, or collaborate on various 
activities (Ismail & Sunar, 2009). VR technology assists 
designers in developing and refining their conceptual 
designs by enabling them to immerse themselves in 
their ideas and inspirations, turning abstract concepts 
into concrete solutions (Liu, 2020; Bishop, 2015). 
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Additionally, simulations focus on individuality and 
increased independence in participation. Simulated 
models are typically shared among users, allowing 
everyone to view the same cohesive model, or 
models can be adapted based on individual needs 
and preferences (Scerri & Attard, 2023). Simulation is 
regarded as an essential tool for public participation 
in presenting, evaluating, and implementing urban 
policies. In a study by Stauskis, simulation was a 
prominent paradigm within virtual reality technology. 
The study combined 3D modeling and virtual space 
simulation with community participation techniques 
to confirm the initial design of a public park in Vilnius, 
providing a tool for analysis and accessible outcomes 
(Fig. 3) (Stauskis, 2014). 

• Engaging individuals: Another key feature of VR 
technology is actively engaging users. Video games, 
in addition to assisting with policy implementation, 
project visualization, and design simulations, are 
appealing and enjoyable due to their graphical 
and interactive scenarios, leading to active user 
engagement. For example, the SimCity video game 
series, which began in 1989, is one of the first 
virtual city-building programs that inadvertently 
engages users in the design and planning process. 
In addition to its entertainment aspects, it also has 
educational value, and it has been used in several 
urban design processes worldwide (Stauskis, 2014). 
The combination of VR and ArcGIS data can enhance 
access to feedback across all ages, particularly 
younger generations, reduce the time residents 

need to become familiar with a project, increase 
transparency, and improve efficiency (Meenar & 
Kitson, 2020).

• Immersiveness: Immersive virtual reality is a 
relatively unknown but potentially significant tool 
for increasing participation and gaining attention 
in academic and practical fields over the past 
decade. Immersive systems allow users to immerse 
themselves in a computer-generated world with a 
head-mounted display that tracks their position and 
orientation. These systems may also be enhanced by 
audio, tactile, and sensory interfaces (Boertien, 2021; 
Wu et al., 2020). A key component of VR is the level 
of immersion, which engages users' minds and bodies 
through visuals, sound, and even touch. Creating a 
near-real immersive environment by adding sensory 
stimuli to VR is one of its most important features 
(Meenar & Kitson, 2020). Combining additional 
sensory stimuli with VR may create a near-real 
immersive environment and enhance meaningful 
public participation (Jiang et al., 2018). Unfortunately, 
while olfactory perception is one of the most 
fundamental and impactful forms of environmental 
perception, there is limited understanding of the role 
or benefits of olfactory cues in the multi-dimensional 
experience of participatory planning (Won et al., 
2023; Kitson et al., 2019). Another critical feature of 
VR technology is its linkability with other technologies 
and devices. Combining VR and GIS data can improve 
accessibility, reduce the time required for residents 
to familiarize themselves with a project, enhance 

  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 2: Use of VR headsets in collective participation processes (Source: Van Leeuwen et al., 2018) 
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transparency, and promote more efficient use of the 
tools (Meenar & Kitson, 2020).

• Data collection: VR environments provide a 
platform for conducting immersive surveys and 
collecting real-time feedback, preferences, needs, 
and experiences from citizens virtually and online. 
This feedback can include preferences related to 
aesthetics, functionality, accessibility, and other 
key considerations in urban design (Agudelo-Vélez 
et al., 2021). Collecting feedback through VR offers 
a dynamic and immersive approach to gathering 
stakeholder perspectives in the design, planning, 
and policymaking process (Stauskis, 2014). Designers 
can use VR to test products, interfaces, and spaces 
by placing users in virtual prototypes. By tracking eye 
movements, gestures, and responses, designers can 
gather valuable data on how users interact with their 
designs (Kim et al., 2020; Sagnier et al., 2020).

• Decision-making and problem-solving: VR 
technology enables individuals to practice decision-
making in complex, dynamic scenarios, gain valuable 

insights, and enhance their problem-solving skills in 
a controlled and supportive environment. Various 
studies show that digital technologies can positively 
impact learning problem-solving skills (Ehab et al., 
2023; Araiza-Alba et al., 2021). VR can be a useful 
tool in participatory spatial planning, enhancing 
understanding, providing critical feedback, improving 
participation in planning events, and enabling people 
to experience a place without physically traveling 
there (Meenar & Kitson, 2020). In some cases, gaps 
between decision-makers and citizens, as well as the 
lack of stimulating policies, reduce the effectiveness 
of integrating citizens into decision-making processes 
(Fares et al., 2018). Methods, techniques, and 
tools based on VR facilitate participatory decision-
making, improve stakeholder communication 
and engagement, support scenario analysis and 
simulations, reduce uncertainty in decision-making, 
and ultimately simplify urban planning and design 
processes (Boos et al., 2023). One VR tool that 
facilitates decision-making and problem-solving is 

  
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 3: Virtual urban simulation methodology for public participation in Vilnius Park (Source: Stauskis, 2014) 
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the Virtual Urban Living Labs (VULL) platform. This 
platform allows local participants to provide input in 
the decision-making process (Scerri & Attard, 2023).

• Evaluation of designs, policies, and feedback: VR 
can be used to simulate urban designs and policies 
before implementation. This helps government 
authorities and stakeholders assess the potential 
impacts of these plans and policies on the city and 
its residents, making necessary adjustments before 
implementation (Scrivner et al., 2019). After the 
simulation, modeling, and visualization of various 
urban design and planning scenarios, the evaluation 
phase follows. During this phase, citizens can also 
participate. In some urban development projects, 
citizen participation is more prominent in the scenario 
evaluation phase, as VR tools and techniques allow 
users to visualize and experience different scenarios 
(Kamińska et al., 2019). Some simulation systems 
allow users to modify urban development models, 
such as changing houses, trees, and other design 
elements. The ability to modify is a useful feature 
for local community residents (Stauskis, 2014). For 
example, Wizard is a VR tool that enables participants 
to make decisions supported by simulations and 
interactions, allowing more informed decisions to be 
made during the advanced design evaluation stage. 
It allows citizens to explore the site and identify 
proposals as part of the decision-making and design 
evaluation process (Fares et al., 2018).

• Target group education: In the education 
domain, traditional approaches often have limitations 
in addressing the diverse needs and learning styles of 
target groups. However, education using VR methods 
and techniques can reduce time and financial costs, 
simplify communication, and overcome spatial 
limitations (Checa et al., 2020; Getso & Bakon, 2017). 
It has been repeatedly proven that VR, by providing a 
more engaging environment that stimulates different 
points of perception, has significant potential for 
positive educational outcomes. VR allows experiential 
learning and enables learners to develop practical 
skills and decision-making abilities in a dynamic and 
immersive environment (Kamińska et al., 2019). VR 
offers new ways for users to access information and 
encourages them to explore specific events. One of 
the most appealing aspects of VR in education is that it 
can be used for simulations, allowing users to practice 
procedures without risk (Getso & Bakon, 2017). VR and 
Augmented Reality (AR) applications in educational 

and learning activities through 3D visualizations help 
provide a deeper understanding of the subject (Kuna 
et al., 2023). VR-based simulations offered a secure 
space to conduct exercises that would otherwise be 
risky and costly in real life (Pallavicini et al., 2016; 
Lele, 2013). Numerous surveys and reports indicate 
that most users remember what they experienced in 
VR and conclude that VR provides a more memorable 
environment than other methods. VR environments 
allow professionals to engage in learning activities 
that are difficult to conduct in regular laboratory 
sessions (Kamińska et al., 2019). VR enhances users’ 
skills for analyzing issues, exploring new terms, and 
acquiring knowledge (Kuna et al., 2023). In addition, 
It can present complex data in an accessible way to 
students which is both easy to learn and fun (Gandhi 
& Patel, 2018). A comprehensive overview of the 
diverse functions of VR in enhancing participatory 
urban policies is provided in the following table 
(Table 1).

Challenges and limitations of VR in participatory 
urban policy-making 
Technological limitations  

Despite the transformative potential of VR in 
various domains, it faces several technological 
limitations. These limitations include expensive 
infrastructure, numerous hardware and software 
requirements, a lack of realism, unequal access 
across social strata, and the need for infrastructure 
to facilitate comprehensive education in VR 
technologies. High-cost infrastructure impedes the 
widespread application of VR in citizen participation 
projects (Pimentel et al., 2022). The high price of 
technological innovations, combined with hardware 
and software prerequisites that allow individuals to 
immerse themselves in virtual environments, imposes 
a significant financial burden, limiting the widespread 
adoption and engagement in VR-based participatory 
processes (Kaddoura & Al Husseiny, 2023; Fernández 
& Alonso, 2015). Another key challenge is the lack of 
visual realism and dynamic interactivity, as current VR 
graphic production and visualization technologies are 
limited. Thus, maximizing the appearance of reality 
in VR environments remains a persistent challenge. 
Realistic VR environments require powerful 
computing hardware for rendering (Kamińska et al., 
2019; Stanney et al., 2020). Furthermore, unequal 
access among elderly and disabled individuals is 
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another significant limitation in enhancing citizen 
participation in urban policy-making through VR. 
The complexities associated with VR technologies 
create substantial barriers for many individuals, 
particularly those with physical disabilities or age-
related impairments (Kaddoura & Al Husseiny, 2023). 
Additionally, the lack of educational programs for 
community members due to insufficient expertise 
in VR technologies is a barrier, hindering the 
dissemination of knowledge and skills necessary for 
effective engagement (Rogers et al., 2014).

Physical, psychological, ethical, and social limitations 
Integrating citizens into urban policy-making 

processes through VR presents a range of subtle 
limitations in physical, psychological, ethical, and social 

dimensions. These limitations range from inherent 
risks to physical and mental health to time constraints 
that cause discomfort and nausea during prolonged 
use (Kaimara et al., 2022). Moreover, cultural and 
language barriers, combined with gender and socio-
economic inequalities, exacerbate the complexities 
of ensuring fair participation in VR-based urban 
governance projects. Numerous recent studies have 
shown that prolonged use of VR can lead to issues such 
as addiction or over-reliance on virtual interactions, 
reducing face-to-face meetings and gatherings. 
Complete dependence on this technology can result 
in physical and psychological problems (Kaddoura & 
Al Husseiny, 2023). One significant issue related to 
VR use is cybersickness or motion sickness caused 
by VR. Cybersickness is a phenomenon where users 

Table 1: Various functions of VR in enhancing participatory urban policies 
 
 

 Func�on Key Stages in the Urban Planning 
Process �ene�ts and capabili�es 

� �isuali�a�on �e�ng goals or ob�ec�ves Enhanced conceptuali�a�on and comprehension 
Developing and approving policies Enabling a broader range of people to understand and u�li�e 

informa�on 
Decision-making Examining visual consequences 
Implementa�on �onceptuali�ing and comprehending spa�al and temporal 

design dynamics 
Evalua�on �ommunica�ng intricate textual data 

� Simula�on Evalua�on of proposed designs Dynamic modeling of current and poten�al situa�ons 
Policy viability analysis Increasing the number of users and features 

Mul�-user environments 
Emphasis on individuality and greater autonomy in 
par�cipa�on 

3 Engaging Individuals Policy implementa�on Involving users ac�vely in the design and planning phases
Evalua�on Making feedback accessible to all genera�ons, par�cularly 

younger individuals 
4 immersiveness Evalua�on ��mula�ng users� senses �ith visuals, audio, and hap�cs 

Developing an immersive, almost lifelike experience
�ccelera�ng residents� understanding of a pro�ect 

� Data collec�on Evalua�on and �eedback �ollec�ng real-�me ci��en feedback, preferences, needs, and 
experiences through comprehensive online surveys 
�athering stakeholder perspec�ves to inform urban design, 
planning, and policy development 

6 Decision-Making and 
Problem-Solving 

Decision-making  Enhances problem-solving abili�es 
Data analysis Encourages collabora�ve decision-making and improves 

stakeholder communica�on 
Makes urban planning and design more efficient 

� Evalua�on o� Designs, 
Policies, and 

Feedback 

Evalua�on �onduc�ng simula�ons of urban plans and policies before 
implementa�on 
�naly�ing the poten�al consequences of plans and policies for 
the city and its residents 

8 Target Group 
Educa�on 

- �acilita�ng experien�al learning 
Enhancing learners� prac�cal skills and decision-making 
through dynamic and comprehensive experiences 
Inspiring users to discover specific events 

 
  

Table 1: Various functions of VR in enhancing participatory urban policies
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experience symptoms similar to motion sickness (e.g., 
nausea, dizziness, light-headedness) as a result of using 
VR devices (Kim et al., 2019; Baniasadi et al., 2018). 
VR headsets can also be heavy, causing physical strain 
on users, leading to headaches and pain, particularly 
around the neck and shoulders (Kaplan et al., 2021; 
Hirzle et al., 2022). The impact of using VR tools may 
cause discomfort or nausea in users within just 10 to 15 
minutes, so it is advisable to use them in moderation 
(Pimentel et al., 2022; Stanberry, 2001). Furthermore, 
the widespread use of ICT raises concerns about 
the potential for exacerbating social and economic 
inequalities, as it may exclude “unskilled and illiterate 
local community segments.” In VR, several real-world 
inequalities are significantly magnified (Kaddoura & Al 
Husseiny, 2023).

Privacy and legal limitations 
The integration of VR technology into urban policy-

making processes presents multifaceted challenges 
due to concerns about network security, privacy, data 
collection and storage practices, and the absence of 
legal restrictions (Bolton, 2021). VR technology faces a 
major issue in data collection and storage, often referred 
to as data confidentiality. With the vast amount of data 
being collected, analyzed, classified, and eventually 
commodified, privacy becomes a foundational 
concern. For businesses, the value of data lies not in 
its physical presence but in the connections, it can 
create with databases and analytical tools (Kaddoura 
& Al Husseiny, 2023). VR technology must address 
data privacy issues comprehensively. As concerns 
about platform security grow, attacks on VR headsets 
can confuse users by altering or placing images in their 
field of view (Gumbo et al., 2022; Kulal et al., 2022). 
Additionally, in the emerging landscape of virtual 
spaces, there is a glaring lack of comprehensive legal 
regulations at both national and international levels. 
Thus, the establishment of legal provisions for this 
environment is crucial and may attract attention from 
national and international educational communities. 
Since the internet is a decentralized environment, 
computer security tends to be low (Kaddoura & Al 
Husseiny, 2023).

Successful examples of VR usage in participatory 
urban policy-making 
Melbourne’s growth vision project 

In 2014, the Victorian government launched 

the “Melbourne” project to outline a vision for the 
city’s growth by 2050. The draft strategy statement 
identified the “northern district of the city” as an 
excellent area for urban regeneration that could 
accommodate significant growth. This project 
allowed citizens to explore future city development 
plans through immersive VR experiences. The 
initiative aimed to involve the public in urban policy 
decision-making by offering a realistic simulation of 
proposed developments, infrastructure projects, 
and public spaces. The primary goal of Melbourne’s 
VR project was to engage citizens in the urban 
planning process by providing them with immersive 
and interactive experiences. Through VR technology, 
the project sought to enhance public awareness, 
understanding, and participation in decisions about 
the city’s future development. The project was 
developed in collaboration with urban designers, 
architects, developers, and technology experts. The 
team used advanced 3D modeling, simulation, and VR 
technologies to create realistic virtual environments 
showcasing proposed urban developments, 
infrastructure projects, and public spaces.

The Melbourne VR project allows users to 
explore various aspects of the city’s future, such 
as new buildings, transport networks, parks, and 
amenities. Users can navigate virtual environments, 
interact with objects, and experience different 
scenarios to understand potential changes to the 
urban landscape. Overall, the Melbourne VR project 
demonstrates the potential of VR to transform urban 
planning and policy-making by enhancing public 
participation, collaboration, and decision-making. 
Through innovative approaches like this, cities can 
become more inclusive, sustainable, and resilient in 
the face of future challenges (Jamei et al., 2017).

Urban planning in Stockholm 
Stockholm, Sweden, has used VR to involve 

citizens in planning and designing urban spaces and 
addressing some of the city’s urban challenges. VR 
workshops and simulations enabled stakeholders 
to provide feedback on proposed designs and 
fostered greater community participation and 
collaboration in urban policy-making. For instance, 
recent challenges that have drawn the attention of 
planners in Stockholm include rising sea levels (the 
Baltic Sea is expected to rise by up to 3 meters by 
2030, threatening the city’s coastline), population 
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growth, and balancing sustainability goals. Planners 
need to create new neighborhoods that are resilient 
to climate change, have low carbon emissions, align 
with national and international sustainability goals, 
and are safe and accessible to all citizens. Therefore, 
they have considered VR/AR as a potential solution. 
Their project, titled ‘’Augmented Urbans’’, aims to 
develop a prototype of VR/AR technology to support 
integrated planning processes that consider both 
people and nature. The project focuses on two key 
elements:

• Engaging citizens in planning processes: VR/
AR can be a way to engage younger people, who are 
usually more difficult to involve in planning.

• Visualizing ecosystem services: VR/AR can help 
visualize the flow of benefits nature provides, such as 
clean air and water management.

While VR and AR have significant potential 
to enhance urban planning, it’s important to 
note their limitations. These technologies should 
complement, rather than replace, traditional face-
to-face interactions and public dialogue, and ethical 
and privacy considerations must be addressed when 
using VR and AR to collect data and share personal 
information. With these considerations in mind, VR 
and AR are powerful tools that can help cities create 
more participatory, transparent, and sustainable 
planning processes. As Stockholm and other leading 
cities have shown, these technologies have the 
potential to transform how plans are designed for a 
livable and resilient future (Mellegard, 2020).

Extended Reality (XR) in Helsinki 
The city of Helsinki, Finland, established an 

XR center to explore the use of extended reality 
technologies, including virtual reality, in urban 
planning and governance. Through collaboration 
with technology companies, research institutions, 
and community groups, the XR Embassy develops 
innovative VR applications to engage citizens, analyze 
policies, and design urban spaces. These initiatives 
enhance public awareness and foster co-creation 
in Helsinki’s urban development processes. One of 
the center’s recent projects, SkillBill, seeks to raise 
awareness and education among academics, industry 
leaders, policymakers, and civil society about the 
urgent need to reduce carbon emissions through 
the widespread deployment of Renewable Energy 
Sources (RES) to achieve a sustainable urban future. 

SkillBill is a three-year project funded by the European 
Union under the Horizon Europe program. Its main 
objective is to promote education across different 
sectors to meet the evolving skill requirements 
in renewable energy. The project aims to involve 
citizens and stakeholders from all educational 
backgrounds, professional positions, and genders. 
Focusing on social, scientific, and technological 
approaches to tackling energy challenges, SkillBill 
seeks to contribute to the development of a low-
carbon energy system. Metropolia University of 
Applied Sciences and its subsidiary, the XR Center 
Helsinki, are key participants. In Work Package 4, 
four universities are collaborating on an international 
master’s degree program. Additionally, the XR center 
has developed four VR training modules, which will 
be used in various courses throughout the program 
(Helsinkixrcenter, 2022).

Collaborative redesign of a public park 
The municipality of The Hague, in collaboration 

with The Hague University of Applied Sciences, 
participated in a collaborative design activity to 
gather evidence of the effectiveness of VR technology 
in participatory urban planning processes. In this 
project, 3D rendering and VR technology were 
integrated into the collaborative redesign of a 
public park in a neighborhood of approximately 
13,500 people. The municipality defined four levels 
of participation, including consultation, proposal 
submission, co-creation, and joint decision-making. 
The goal of the district manager and neighborhood 
manager was to foster a sense of ownership among 
residents and involve them in a collective activity 
regarding the development of the park in their 
neighborhood. Initially, the municipality issued a call 
for residents to attend an informational session with 
experts. More than 70 residents participated in the 
event. Experts explained the project’s technical and 
budgetary possibilities and limitations. Residents 
then presented their ideas for the park, resulting in 
over 60 written proposals. A working group of 25 
neighborhood residents was formed. This working 
group collaborated with municipal experts to create 
three designs for the park. Members of the working 
group produced several preliminary drafts of park 
designs. These drafts were then refined by an 
urban landscape architect to create more detailed 
preliminary designs. Finally, using VR technology, 
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working group members could visualize their 
preliminary designs in a semi-realistic environment 
and cast their final votes (Van Leeuwen et al., 2018).

Neighborhood park user preferences project in Jordan 
In 2024, Al Shawabkeh and Arar conducted a 

project in Jordan, West Asia, to examine citizens’ 
preferences in neighborhood parks. VR technology 
was used in this project to demonstrate that it has 
fewer limitations compared to traditional participation 
methods. In this project, local participants, based on 
their prior understanding of the current conditions, 
experienced the park design through VR and were 
then asked to complete a questionnaire. This 
questionnaire included 22 questions divided into two 
sections: one focused on safety and legibility and the 

other on accessibility factors. Through the use of VR 
headsets and other tools, participants were able to 
visualize and understand the type of interventions 
needed to resolve the issues in their neighborhood 
park (Al Shawabkeh & Arar, 2024).

Pedestrian path and multi-sensory VR simulation  
In another study conducted by Meenar and 

Kitson in 2020, multi-sensory VR technology 
(comprising multiple dimensions) was tested and 
evaluated. After creating a basic VR simulation, the 
project team added different transportation modes, 
vegetation, and more to a pedestrian pathway. In this 
simulation, some physical or sensory design flaws 
were intentionally retained to record participants’ 
reactions. In later stages, auditory and olfactory 

Table 2: Case studies of the use of VR technology in participatory urban planning 
 

Case Study Objective & Scope Technology 
Used 

Ci��en �ngagement 
Method Policy Outcomes Lessons Learned 

Melbourne's 
Growth Vision 

Project 

Urban growth and 
regeneration by 

2050 
VR 

Immersive 
simula�ons, 
interac�ve 

experiences 

Enhanced 
awareness; 

influenced policy 
discussions 

VR can e�ec�vely 
visualize large-scale 

urban transforma�ons. 
Collabora�on with 

experts is key. 

Urban Planning in 
Stockholm 

Climate resilience 
and sustainable 

development 
VR/AR 

Workshops, 
simula�ons, 

targe�ng youth 
engagement 

Improved dialogue 
on sustainability and 

urban resilience 

Combining VR/AR with 
tradi�onal methods 

ensures inclusivity and 
addresses privacy 

concerns. 

Extended Reality 
(XR) in Helsinki 

Renewable energy 
education and 
urban planning 

XR 

Training modules, 
public and 

professional 
involvement 

Advanced public 
and stakeholder 

awareness on 
sustainability 

XR is e�ec�ve in 
integra�ng educa�on 
with urban planning; 

collabora�on enhances 
outcomes. 

Collaborative 
Redesign of a 

Public Park (The 
Hague) 

Neighborhood 
park redesign 

through 
collaborative 

efforts 

VR 
Workshops, vo�ng 
mechanisms with 

local residents 

Achieved 
community 

consensus and 
fostered ownership 

VR enhances localized 
collabora�ve design and 

decision-making 
processes. 

Neighborhood 
Parks Project in 

Jordan 

Assess user 
preferences in 
neighborhood 

parks 

VR 
Immersive 

visualiza�on, 
�ues�onnaires 

Improved design 
based on user 

feedback 

VR is e�ec�ve in 
gathering precise 

feedback; accessible 
technologies are 

essen�al. 

Pedestrian Path 
Multi-Sensory 

Simulation 

Evaluate 
pedestrian 

pathways using 
multi-sensory 

feedback 

Multi-sensory 
VR 

Guided simula�ons, 
par�cipant 
observa�on 

Increased feedback 
and engagement 

levels 

Mul�-sensory VR 
provides richer data and 
enhances user recall and 

feedback. 

Houston and 
Bowery Street 
Wall History 

Preservation of 
urban art history 
using immersive 

experiences 

AR Virtual historical 
tours for the public 

Increased cultural 
engagement and 

awareness 

AR e�ec�vely preserves 
and communicates 
cultural heritage. 
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stimuli were added. Group experiments were pre-
determined, and participants had no control over the 
exploration path or speed. A 7-minute simulation of 
the pedestrian area under study was recorded. This 
simulation explained the proposed design features 
and walked participants through the path. In this 
project, compared to 2D projects, participants shared 
more opinions, asked more questions, exhibited 
higher memory recall, and provided more dynamic 
and active positive/negative responses to the 
designed scenarios (Meenar & Kitson, 2020).

Display the artistic history of the famous Houston and 
Bowery Street Wall 
    One potential use of VR technology is “place-
making in urban spaces,” with AR playing a prominent 
role. In 1982, American artist Alan Haring painted a 
mural on the wall at Houston and Bowery Streets. 
Unfortunately, the original mural was destroyed. 
However, in 2008, the wall was reconstructed. In 
2012, AR technology was incorporated into the 
project to create a virtual history of the site. Users 
can take a virtual tour of the wall’s history and view 
each section as it originally appeared. This project 
serves as a public engagement tool, transferring the 
historical memories of urban art through AR solutions 
(Sanaeipoor & Emami, 2020). Table 2 provides a 
summary of virtual reality-related projects.

CONCLUSION
VR has emerged as a transformative tool in 

participatory urban policy-making, offering significant 
potential for enhancing citizen engagement, improving 
transparency, and facilitating collaborative decision-
making. By immersing users in simulated virtual 
environments, VR provides an engaging experience 
of urban designs, projects, and policies, allowing 
citizens to actively participate in the planning process. 
This technology holds the promise of encouraging 
participation, particularly among those who may be 
reluctant to engage in traditional methods, such as 
public meetings or surveys, by presenting information 
in a more comprehensible and interactive manner. 
However, while the advantages of VR are substantial, 
it is crucial to address the challenges and limitations 
associated with its implementation. High costs of 
equipment and technical knowledge requirements 
can restrict access for certain groups, especially in 
low-income communities. Older individuals and 

those less familiar with technology may struggle to 
utilize VR effectively, which could exacerbate existing 
digital divides. Furthermore, the potential for bias, 
manipulation of perceptions, and concerns over data 
privacy must be carefully managed to ensure the 
responsible use of VR in participatory processes. To 
maximize the potential of VR in urban policy-making 
and to overcome current challenges, several avenues 
for future work should be explored. Research on 
accessibility and inclusivity is vital to ensure that VR 
technologies cater to diverse demographic groups, 
particularly marginalized communities. Developing 
hybrid engagement models that combine VR with 
traditional participatory methods can further 
broaden citizen involvement. Empirical evaluations of 
VR’s impact on decision-making will provide insights 
into how it influences stakeholder engagement and 
the quality of discussions in urban planning. Specific 
Future Research Opportunities:

• Longitudinal Studies: Conduct studies to assess 
the long-term effects of VR engagement on public 
policy decisions and community satisfaction.

• Quantitative Assessments: Perform comparative 
analyses of VR-based methods against traditional 
participatory approaches to measure engagement 
levels and policy outcomes.

• Cross-Case Comparisons: Analyze various case 
studies to identify best practices and key factors for 
successful VR implementation in different contexts.

• Demographic Impacts: Investigate how different 
demographic groups interact with VR technologies to 
ensure inclusive engagement in policy-making.

• Ethical Considerations: Explore the ethical 
implications of VR use in urban planning, focusing on 
data privacy and potential biases.

• Technology Integration: Study the synergistic 
effects of combining VR with other emerging 
technologies to enhance participatory processes.

Establishing a clear ethical framework for the 
use of VR in participatory processes is essential, 
addressing concerns related to data privacy, security, 
and biases in VR representations. Continued 
advancements in VR technology, such as improved 
graphics and interactivity, will enhance the realism 
and effectiveness of participatory simulations. 
Moreover, fostering cross-disciplinary collaborations 
can lead to innovative approaches that leverage 
VR for storytelling and community engagement. 
Public education and training programs are crucial 
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for demystifying VR technology and empowering 
individuals to engage actively in urban policy 
discussions. Real-world applications through pilot 
projects can offer valuable insights, helping refine 
methods for broader implementation. Finally, 
establishing continuous feedback mechanisms from 
participants will enable iterative improvements in 
VR applications, ensuring that these technologies 
remain relevant and effective in addressing the 
needs of communities. In conclusion, our research 
demonstrates that virtual reality is a powerful tool 
with the potential to revolutionize participatory 
policy-making processes. By addressing current 
challenges and using this technology responsibly, 
VR can serve as a valuable instrument for enhancing 
citizen engagement, transparency, and collaborative 
decision-making in urban policy-making. As we 
continue to develop and refine these technologies, 
we move closer to creating more sustainable, 
inclusive cities that are truly responsive to the needs 
of their citizens.
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