INTERVIEW 1/ 1%

Kir: Arat, RREREIKRS (TU/e) ERIFEAM LA

Human-centric digital urbanism: data,
participatory design, and inclusive
decision-making
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Gamze Dane is a tenured Associate Professor at the Department of Built Environment at
Eindhoven University of Technology (TU/e). From 2020 to 2024, she also served as one of the
Principal Investigators of the Digital City Program within the Urban Development Initiative (UDI).
She has an interdisciplinary background, holding a Ph.D. in  “Human Behavioral Modeling in Urban
Planning” , an M.Sc. in “Geographical Information Systems (GIS) and Decision Making” , and a
B.Sc. in “Urban Planning” . Gamze is an urban planner with a strong foundation in computational
urban science, behavioral sciences, and urban planning. Her research focuses on the intersection of
citizen behavior, digital tools, and sustainable urban transformation, particularly interested in integrating
citizens into urban (re)development decision-making processes. She has led several large-
scale European and national research projects, collaborating with citizens, non-profit organizations,
enterprises, and local governments across European cities. Her current research explores how
data-driven and citizen-centered approaches can support inclusive urban planning, enhance public
participation, and guide digital innovation toward more sustainable, inclusive and human-centric urban
futures.
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Bridging Digital Innovation and Human Experience
RIS FEIRS AR

SY: Digital urbanism has become a major trend in planning
today. Your research brings together advanced digital tools and
spatial analytics to support urban decision-making, In your opinion,
what does it mean to make digital urbanism truly human-centric?
How can planners benefit from including citizens’ perceptions,
behaviors, experiences, and feedback in urban digital models,
especially when compared to more techno-centric approaches?
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GD: Making digital urbanism

means shifting the focus from purely technical optimization

truly human-centric

of urban functions or adopting technology for its own sake
toward addressing the real, diverse needs and experiences
of people in the city. It is not just about modeling
efficiency in land use, energy or transport, but it is about
understanding how people actually live, move, interact, and
feel in urban spaces and ensuring this understanding can

meaningfully inform our urban models.
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My research combines advanced data analytics and digital tools such as immersive virtual

reality, artificial intelligence, and digital twins with participatory methods to make sure citizens

are not reduced to just data points,
When we integrate lived experiences,

models, we achieve a much

but become active contributors to the planning process.

behavioral patterns, and community feedback into our

richer and more grounded understanding of urban challenges.

It helps reveal nuances that purely data-driven or techno-centric approaches often miss. For

instance, the big data we use often contain biases or blind pots such as certain population

groups are underrepresented, informal uses of spaces are invisible, and emotional and social

dimensions are missing, as such we cannot capture why certain spaces feel unsafe, or why

social interactions change with time of day, weather, or land use options. When such big data

is complemented with subjective experiences of people, we can have deeper insights on the

urban challenges and how we can solve these challenges.
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This approach enables to inform planners and practitioners based on both subjective and

objective data so that they can design not just functional cities,

liveable ones.

but attractive, inclusive and

It builds trust and legitimacy by showing citizens that their voices matter and

have tangible influences on the outcomes. And ultimately, it leads to solutions that are more

adaptable and equitable, because they are rooted

in how people actually experience their

environments, not just in how urban systems should perform on paper.
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Empowering Citizens through Participatory Design
WNAMPISS TR

SY: Many cities today aim to make planning more inclusive
and participatory. Based on your experience, how can digital
platforms support meaningful public involvement in the
planning process? What strategies or design methods have you
seen that truly empower citizens to influence outcomes, rather
than just provide feedback? Are there specific cases where digital
participation changed the direction or quality of a project?
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GD: In my experience, digital platforms can play a

powerful role in moving participation from symbolic or
tokenistic to genuinely empowering if they are designed
intentionally as part of a broader participatory process
than as isolated tools. The key is to go beyond asking
for feedback after decisions are made and instead involve
citizens

throughout the planning process, from problem

definition to co-designing solutions, to assessment and

evaluation of interventions.
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Platforms that support visualization,

scenario-building, and real-time collaboration (such as

immersive virtual reality or interactive mapping tools or digital twins), can lower technical barriers and

make planning processes more tangible and accessible. When people can see, interact with and modify

urban design interventions and also experience the effect of urban interventions on urban life in ways

that feel tangible, whether through drawing, storytelling, or walking through virtual environments, they

gain a stronger sense of agency.

It allows them to express preferences,

negotiate trade-offs, and

imagine alternatives in a way that static documents, scale models or surveys simply do not allow.
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In my work, co-design settings where digital tools are embedded into workshops or iterative urban

design loops has proven effective. For example, in recent projects on public space transformation, we

used immersive virtual

reality with communities to evaluate public space interventions.

Residents did

not just react, they reshaped the design based on their needs and opinions and could experience

the future of the area. Experiencing proposed changes through immersive environments is particularly

impactful, allowing participants to sense scale, movement, and atmosphere in a way that 2D plans or

reports cannot achieve. This approach ultimately led to changes in urban design interventions that better

reflected social dynamics and safety concerns that could have been overlooked.
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What makes these methods really empowering is not just the technology, but the participatory co-

design process around it:

building trust, offering multiple entry points for participation,

and ensuring

follow-up for participants on design decisions. When digital tools are used to support transparency,

negotiation, and shared authorship,

they can shift power dynamics in urban planning and

lead to

outcomes that are more democratic, inclusive, and context-sensitive.
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Using Human-Centered Data
ATNEKEBEH

SY: You’ ve worked with technologies like immersive
virtual reality, wearable sensors and GPS. These tools often
allow planners to gather fine-grained data about how people
experience urban spaces. How do such tools influence the
design or planning process? Can you share a project where these
technologies helped translate people’s behaviors, emotions, or
physiological responses into design decisions?
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GD: Technologies like sensors embedded in immersive
GPS and wearable
sensors allow researchers and planners to access a layer

VR (eye-tracking, head-tracking),
of insight that is often missing in traditional planning: how
people actually experience space, so it not just about
what they say about spaces, but what their bodies and

behaviors reveal. These tools help us “read” human

responses in a more nuanced way, capturing emotional,
physiological, and behavioral cues that often remain invisible

in conventional engagement processes.
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For example, in few of our projects, we equipped participants with sensors while they navigated
through virtual prototypes of urban public spaces. We were able to collect data like head-tracking, gaze
tracking, movement paths and heart rate, which helped us understand moments of stress, excitement,
and attraction in the virtual space in real time. Combined with post-experience interviews, this
information allowed us to identify spatial features that triggered positive or negative reactions, such as a
lack of visibility around corners, behavioral patterns while crossing a street with moving vehicles or the

calming effect of greenery and open views.
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This kind of fine-grained, human-centered data has the potential to inform concrete urban design
decisions. Based on these insights, we adjusted spatial layouts, rethought lighting and planting strategies,
and added elements that can enable social interaction or a sense of safety. What is important in these

projects is that the data was not treated as a standalone metric in isolation, it was always interpreted in
context, and often triangulated with qualitative input to avoid overly deterministic interpretations.
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Ultimately, these digital technologies and tools can help bridge the gap between technical design and
lived experience. They support planners in designing with empathy, by literally seeing the city through the
bodies and senses of its users. That is a powerful shift, especially when working with vulnerable groups
whose voices are often underrepresented in planning conversations.
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Urban Digital Twins: Potential and Challenges
IR F 2= TS 1S s

SY: Urban digital twins are getting more attention around
the world, especially in the context of smart cities. In China, for
example, there’s been a wave of digital twin projects, but many
have ended up as just dashboards. Based on your experience,
how are digital twins being developed in Europe and elsewhere?
Do you see a gap between academic research and practical

applications? And how might digital twins help create more

GD: Urban digital
worldwide, but | agree that many implementations, especially

twins are gaining momentum

in smart city contexts, still fall short of their potential. In
some cases, they become glorified dashboards: rich in data,
but static and mainly used for monitoring, also disconnected
from actual decision-making or citizen engagement.
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In Europe, there is a growing emphasis on positioning
digital

current limitations?
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twins as planning support systems rather than

passive monitoring tools. European research and pilot

projects explore how urban digital twins can be used to
simulate and test policy options, assess multi-sector trade-offs, and integrate community-generated
insights. These efforts often link urban digital twins to broader goals such as sustainable development
goals including climate resilience and participatory governance. However, in practice, the uptake is
still slow and fragmented. Municipalities often lack the capacity, data governance frameworks, or

interdisciplinary teams needed to operationalize these systems meaningfully.
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There’s definitely a gap between academic potential and real-world applications. Research tends
to emphasize integrated, open, and participatory models for urban digital twins, while practice often
remains siloed, tech-driven, or vendor-led. One way to bridge that gap is to design urban digital twins
as iterative and co-evolving systems of interdisciplinary efforts, ones that can be enriched with citizen-
generated data, local knowledge, and behavioral insights over time.
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n terms of sustainability and human-centricity, digital twins hold real promise. They can help

us visualize the long-term impacts of planning decisions, assess trade-offs across domains (e.g.,
mobility vs. emissions vs. equity), and simulate how people might respond to interventions. However,
to do this well, we need to embed social science and co-design perspectives into their development
from the start, not as an afterthought. That way, the technology supports shared understanding and
collaborative problem-solving rather than reinforcing top-down control.
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The key is to stop thinking of urban digital twins as purely technical tools, and start seeing

them as collaborative infrastructures, a way to make urban complexity more navigable for both
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planners and citizens.
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From Research to Practice: Comparing Global Contexts
AT B0 3% SRR IR RILE

SY: You’ ve worked with both academic institutions and
businesses across Europe. What lessons have you learned about
linking research with practice in the field of human-centric digital
planning? In China, there is a wealth of data from advanced
infrastructure, but individual-level data remains underused, partly
due to gaps in regulation and skepticism about its practical value.
How does this compare with what you’ ve seen in Europe?
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GD: One key
research and practice in human-centric digital planning is

lesson | have learned in bridging
that technology alone doesn’t create long-term impact,
and institutional, cultural, and ethical context really matters.
there

In Europe, is a strong emphasis on privacy, data

protection, and democratic governance, which sometimes
slows down the adoption of individual-level data and high-
tech solutions but also ensures more trust and long-term
legitimacy in the process. This creates a fertile ground for
participatory approaches and co-design methods, where

citizens are treated not just as data sources but as

partners in shaping their urban environments.
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What | observe in the Chinese context is a very advanced digital infrastructure and a massive

volume of data,

but with a stronger focus on system-level optimization

rather than individual-level

empowerment. This reflects not just regulatory gaps but differing assumptions about the citizen’s role

in decision-making. The result is that rich experiential data remains underused, even when it could

enhance relevance and responsiveness.
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In Europe, there is a growing interest in combining behavioral, emotional, and sensor-based data with

spatial modeling, especially in pilot projects and academic research. However, translating research insights

into policy still requires the

“bridging work” .

That means aligning evidence with planning priorities,

overcoming departmental silos, and building interdisciplinary teams. Businesses and cities that succeed in

this space tend to be the ones that are open to experimentation and iteration, and that view digital tools

not as fixed solutions, but as part of an ongoing, adaptive planning and governance process.
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So, while Europe may lag behind

China, there is a stronger emphasis toward ethical,

large-scale technical integration compared to places like

participatory, and human-centric innovation. The

challenge now is to scale these efforts while maintaining transparency and equity, and that is where

academia, practice, and policy need to stay in active conversation and collaboration.
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Advice for the Next Generation
S TR—INHINIZSBIEERIX

SY: When you look five to ten years into the future, what
developments in digital urbanism are you most excited about?
What should young urban planners and scholars be paying
attention to , whether it's emerging technologies, interdisciplinary
collaboration, or key challenges they should be aware of?
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GD: Looking five to ten years ahead, what excites me

most is the shift toward integrating digital innovation with

values such as equity, inclusion, and sustainability, not just
as buzzwords, but as core drivers of digitally-enabled urban
decision-making. We are entering a phase where digital
urbanism is no longer just about experimenting with new
tech, but about embedding it responsibly into the everyday

systems that shape how people live.
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One major development |

immersive co-design platforms to Al-supported citizen engagement processes.

move beyond consultation to real

computing, human-centered sensing,

using these new fast-pace advances in technology and computing. Therefore,
next generation of urban planners and scholars. First,

co-creation,
and generative design.

am hopeful about is the maturation of participatory digital tools from

These can help planners
in spatial
we should be cautious about

especially when combined with advances
However,
| see two priorities for the
| would advice them to focus on the social and

ethical layers of these tools and technologies. Who is designing them? Who gets to use them? Whose

voices can be amplified or silenced with them? These questions will only become more important as

digital systems grow more complex and influential in shaping urban life. Secondly, | think interdisciplinary

collaboration is key for the challenges we look at with digital human-centric urbanism. No single discipline

has all the answers. The most transformative projects emerge when designers, social scientists, engineers,

and artists work together, often in non-traditional settings,
FICH X 25 B TR R e i iss, B it
X6 TR BRI T BB I [ FLIE (R 6

Ltk

to rethink what cities can be in a digital age.
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So my overall advice would be to stay curious, question the assumptions behind the tools and

technologies for a more human-centric and inclusive digital urbanism,

(prototype, fail, and adapt). Digital

opportunity for young professionals to shape its future, not just as technologists, but as ethical,

and human-centered urban thinkers.
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urbanism
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and don’t be afraid to iterate

is a field still in the making, and there is a real

creative,
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