CENTER FOR
DIGITAL TECHNOLOGY
AND MANAGEMENT

VLC



THE FUTURE OF INNOVATION IN URBAN SPACES

THE FUTURE OF INNOVATION IN URBAN SPACES
© 2025 Center for Digital Technology and Management, Valencia, Spain



awnravent (V7] e,
DE VALENCIA Capital

Kindly supported by
Valencia Innovation Capital

Valencia Innovation Capital is a public-private initiative
committed to positioning Valencia as a leading European
hub for digital transformation, entrepreneurship, and
sustainable innovation. By fostering collaboration between
startups, corporations, academia, and public institutions,
we aim to accelerate the development of impactful
solutions that address today’s most pressing challenges.

Our mission is to empower talent, attract investment,
and scale innovation with purpose locally rooted, globally
connected. Through strategic programs and partnerships,
we support the growth of a vibrant ecosystem that
champions inclusion, creativity, and technological excellence.

L

CDTM
L'

A Project of the Center for
Digital Technology and Management

The Center for Digital Technology and Management (CDTM)
offers the interdisciplinary add-on study program “Technology
Management”. Students from various study backgrounds with
creative ideas, great motivation and an entrepreneurial mindset
are offered the tools to put their ideas into practice. As a
research institution, CDTM closely cooperates with the industry,
startups, and public sector concentrating on topics at the
intersection of technology, innovation, and entrepreneurship.

The Center for Digital Technology Management (CDTM) is
supported by Universitat de Valéncia (UV) and Universitat
Politecnica de Valéncia (UPV).

The entire trend report was written by CDTM students under

the close guidance of CDTM'’s Management Team.

Visit www.cdtm.com for more information.



TABLE OF CONTENTS

Preface of the Project Partner .......................

Methodology .......cccccceeiiiiiiiiiiiiiiiiiiiiiiniinn.

TRENDS

Trends 01 to 05
Technology Trends ..., 10

Trends 06 to 10
Societal & Environmental Trends ............ 17

Trends 11 to 15
Legal & Policy Trends.........cccccoccuuurirninnns 24

Trends 16 to 20
Economic & Business Model Trends........ 31

EXPLORATION

Opportunity Space 1
Unlocking The Potential of Smart Cities .46

Opportunity Space 2
Inclusive Cities, Innovative Futures......... 51

Opportunity Space 3
Climate Change in Urban Spaces ........... 56

Opportunity Space 4
Globalized Cities, Fading Roots.............. 61

Preface of the Editors

................................. 6 Yo YU ¢ o= -

IDEATION

Team 1
Playlytics .......cccooooiiiiiiiiiiiiiiiiiiiiiiiiieee

Team 2
QU35 ..o

Team 3
InfoParks ......ccoovvvvieiiiiiiiiiiiiiiiiiiiiieiinnens

Team 4
DreamTrip .....cooovviiiiiiiiiiiiiiiiiccee,






uonelo|dx3 puai|

uonesp|

PREFACE OF THE PROJECT PARTNER

At Valencia Innovation Capital, we believe that innovation
must be rooted in purpose and proximity. Our collaboration
with CDTM during this year's Trend Seminar was a unique
opportunity to explore how digital transformation can
enhance public space, civic engagement, and urban
wellbeing; starting with something as universal and powerful
as play.

The challenge we presented invited students to reimagine
the traditional playground as a modular, inclusive and
digitally connected space. We asked: how can play become
a driver of community resilience, sustainability, and digital
inclusion? How can urban spaces designed for children also
serve as living labs for data, creativity and civic participation?
This challenge was part of our broader initiative, IMAGINE
2025, which seeks to position Valencia as a European
benchmark for civic innovation and digital experimentation.
By focusing on playgrounds, we aimed to highlight the
importance of designing public infrastructure that is not only
functional and safe, but also inspiring, participatory, and
future-ready.

Throughout the seminar, we were impressed by the
students’ ability to navigate complexity, synthesize diverse
perspectives, and propose actionable solutions. Their work
demonstrated not only technical skill but also empathy,
curiosity and a strong sense of civic responsibility. The
CDTM methodology -interdisciplinary, agile and impact-
driven- proved to be an ideal framework for tackling urban
innovation challenges.

To play is not a luxury. It's a gateway to inclusive,

This collaboration also marked a milestone for us: it was
the first time Valencia Innovation Capital participated as a
project partner in the Trend Seminar, and it coincided with
the expansion of CDTM's activities to Valencia. We are proud
to support this bridge between Munich and Valencia, and to
contribute to a growing ecosystem of European innovation.
As we continue to develop the Citiverse -Valencia's digital twin
for civic experimentation- we see this type of collaboration as
essential. It helps us connect data with people, technology
with empathy, and innovation with everyday life.

We are grateful to the CDTM team and to all the students
who embraced our challenge with enthusiasm and rigor.
Your ideas have inspired us to push further, think bolder, and
design with joy.

resilient and connected cities.
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PREFACE OF THE EDITORS

Everybody can learn from the past. Today it is
important to learn from the future!

As Herman Kahn, one of the founding fathers of modern sce-
nario planning, nicely states, it is tremendously important for
strategy and policymakers to get a deep understanding of
possible future developments to be prepared for them.

The Center for Digital Technology and Management (CDTM)
aims to connect, educate and empower the innovators of
tomorrow. It is our mission to equip our students with the
tools and knowledge they will need to become responsible
leaders who actively shape their future environment rather
than only react to changes.

This Trend Report is the result of the course Trend Seminar,
which is part of the interdisciplinary add-on study program
“Technology Management” at CDTM. 13 selected students
of various disciplines, such as Business Administration, Com-
puter Engineering, Economy, Mathematics, Law, and oth-
ers, work together on a relevant topic of our time. Over the
course of six intense weeks of full-time work during their
summer break, the participating students dive deeply into
the topic of the Trend Seminar. Working in several interdis-
ciplinary sub-teams, students apply the knowledge of their
main studies and learn new perspectives from their team
members. They conduct trend research, develop scenarios
of the future, generate ideas for innovative products or ser-
vices, and detail them out into concrete business concepts.

We would like to take the chance to thank everyone who
contributed and made this CDTM Trend Report possible:

We want to thank Valéncia Innovation Capital for support-
ing this Trend Seminar. Particularly, we want to thank Arturo
Castello for his collaboration, valuable insights, and feedback
throughout the whole project. We hope our findings support
you in driving innovation in the context of the future of elder-
ly care in nursing homes!

In addition, we very much thank all the expert collaborators,
who shared their knowledge and largely contributed to this
project’s success:

Bas Boorsma (Urban Innovators Global)
Gema Roig Pallardé (Valencia Innovation Capital)
Alicia Correcher Parra (CDTM VLC Summer 2023)
Carmen Tomas (Educational Consultant)

Last but not least, we would like to thank the CDTM students
of the class of Valencia Summer 2025. They put great energy
and enthusiasm into this project, which made it a pleasure for
us to supervise the course and coach the individual teams.

Alicia Duran Gonzélez and Adrian Villanueva Martinez

Center for Digital Technology and Management (CDTM)

Exploration Trend

Ideation
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METHODOLOGY

The objective of the Trend Seminar is to provide a
methodological approach for diving into a specific subject
or industry sector and contemplating its future trajectory.
The seminar guides its participants through three phases of
trend research: trends, exploration, and ideation. Following
this approach, the seminar first analyzes current trends and
developments using in-depth desk research, site visits,
and interviews with experts to establish a shared industry
understanding. Next, participants identify areas within the
sector where problems and opportunities will likely arise. In
the final seminar phase, the students generate future-proof
business ideas for products and services, addressing the
identified problems and opportunities.

Trends Phase Scenario Phase

2.5 Weeks 0.5 Week

Scenario
Development

Basic
Research

Expert Interviews, Desk Research, Futures

Literacy, Knowledge Synthesis, Presentation Future Scenarios, Debat

Creativity, Storytelling,

Thirteen students, supervised by two doctoral candidates,
pursue the Trend Seminar for six weeks full-time during their
summer break. The sector and framing for the seminar is
provided by project partners from within the industry, who
share their expertise and feedback, acting as sparring partners
to the participants. In each phase, interdisciplinary subteams
are formed with students from business, technology, and
other disciplines. This interdisciplinarity allows for novel
ways of thinking and the development of non-obvious ideas
as well as leverages the students’ professional and personal
growth throughout the course.

During the introduction week, the participants are prepared
for the intense trend research ahead. First and foremost, the

Communication

Ideation Phase Phass

2 Weeks 1 Week

Report

Creation

Hypothesis Validation, Screening, Ideation

Methods, Pitching Synthesis

students are introduced to the specific industry the seminar
is diving into. Project partners and industry experts present
past and current industry developments from their individual
stakeholder perspectives, engaging in open discussions
with the students. Additionally, interactive sessions teach
trend research methodologies and refine the participants’
communication and teamwork skills.

Following the introduction, the trends phase of the seminar
covers desk research and expert interviews, enabling the
participants to dive deep into the topic at hand.

During the expert interviews, students are empowered to
pose specific questions to challenge their initial assumptions
on how the industry will develop. Beyond that, site visits
at the project partners’ facilities complement the students
‘body of research and allow for further verification of their
hypotheses. The derived trends are extrapolated 15 years
into the future, providing a long-term perspective.

The first half of the ideation phase is about exploring, future
problems and opportunities are clustered into specific spaces
based on the research done in the preceding phase. The stu-
dents are reshuffled into new teams and explore these spaces
by looking into existing companies and projects. Through
coaching sessions, the teams validate their hypotheses
to identify unmet needs and existing gaps in the industry
landscape.

During the second half of the ideation phase, students
brainstorm business solutions addressing the previously
identified gaps. To facilitate the ideation process, structured
and unstructured ideation methods are introduced to the
students. This allows them to generate many ideas before
consolidating them and building comprehensive business
models. Finally, the research results and the business ideas
are pitched to the project partner.



LIST OF ABBREVIATIONS

Al

Artificial Intelligence

AR
Augmented Reality

AROPE

At Risk of Poverty or Social
Exclusion

CAGR

Compound Annual Growth
Rate

CNN

Convolutional Neural
Network

COVvID

Coronavirus Disease

CPI

Consumer Price Index

DANA

Isolated Depression at High
Altitudes

EU

European Union

EUR

Euro

EV

Electric Vehicle
GB

Gigabyte
GDP

Gross Domestic Product

GDPR

General Data Protection
Regulation

GVA

Generalitat Valenciana

INE

National Statistics Institute
- Spain

loT

Internet of Things

IT

Information Technology

LATAM

Latin America

LEZ

Low Emission Zone

LPWAN

Low-Power Wide-Area
Network

MIT

Massachusetts Institute of
Technology

MR
Mixed Reality

NB-loT

Narrowband Internet of
Things

NGO

Non-Governmental
Organization

NYU
New York University

PB

Participative Budgeting
PD

Public Debt

PDF

Portable Document Format

PDR
Packet Delivery Ratio

PERTE

Strategic Project for
Economic Recovery and
Transformation

PIR

Passive Infrared

RFID

Radio-Frequency
Identification

R&D

Research and Development

RNN

Recurrent Neural Network

SAM

Serviceable Available
Market

SCADA

Supervisory Control and
Data Acquisition

SME

Small and Medium-sized
Enterprise

SOM

Serviceable Obtainable
Market

STEM

Science, Technology,
Engineering, and
Mathematics

TAM

Total Addressable Market

UHI

Urban Heat Island

usb

United States Dollar

VR
Virtual Reality

XR
Extended Reality

Exploration Trend
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TRENDS

The following chapter lists current trends that have a strong influence on the development and long-term strategic orien-
tation of The Future of Innovation in Urban Spaces. In accordance with the Trends Phase methodology, trends and related
driving forces are structured into four areas: technology trends, society and environmental trends, legal and policy trends,
economic and business model trends..

TECHNOLOGY TRENDS ECONOMIC & BUSINESS MODEL TRENDS
SOCIETAL & ENVIRONMENTAL TRENDS

LEGAL & POLICY TRENDS



TECHNOLOGY TRENDS

FUTURE OF INNOVATION IN URBAN SPACES

Efficient Resource Management
Al Driven Urban Intelligence
Urban Cybercrime Proliferation
Immersive Urban Digital Twins

The Surge of Data Collection



TECHNOLOGY TRENDS

Future of Innovation in Urban Spaces

The cities that we live in today have never experienced
so many changes. Urban population growth, rising
temperatures caused by climate change, and an ongoing pur-
suit of optimization are all driving our cities towards smarter,
more sustainable infrastructures. Technology is not just a
tool; it is a strategic enabler in addressing the challenges of
the future. Thanks to advancements and research in science,
technology, engineering, and mathematics (STEM) fields, our
societies have become more efficient, cost-effective, and liv-
able. As a result, the future of urban spaces will be shaped
by a new wave of integrated digital technologies that will
transform how our urban landscapes are shaped, how their
integrated systems function, and how we interact as citizens.

At the heart of today's urban transformation lies the in-
creasing influence of digital innovation on the built envi-
ronment of the cities. As urban spaces expand and become
more complex, technology is not only supporting but also
reshaping the way cities evolve. Digital infrastructure is re-
defining what is possible in terms of efficiency, connectivity,
and responsiveness. Urban innovation now emerges from

the ability to gather and interpret data, automate decision-
making processes, and foster coordination across previously
disconnected sectors. Cities are turning into platforms for
experimentation, where emerging technologies intersect
with governance, mobility, environment, and citizen partic-
ipation. This convergence is giving rise to a new model of
urban development: one that is data-informed, adaptive, and
co-created. This shift is not limited to large global cities; even
mid-sized and emerging urban centers are adopting smart
governance frameworks and testing pilot technologies in
mobility, energy, and citizen services.

However, this process is not happening without tensions. As
digital tools grow more integrated into urban systems, ques-
tions around equity, transparency, and long-term resilience
are becoming more urgent. Innovation in urban spaces must
navigate a delicate balance between technological optimism
and the realities of governance, inclusion, and privacy. While
the promise of smarter, more efficient cities is compelling,
the uneven access to digital services and the complexity of
managing vast urban data ecosystems raise important soci-

¢ ¢s 0

etal challenges. Cities today are at a crossroads: they must
harness the transformative potential of technology while en-
suring that it serves all inhabitants, not just a technologically
privileged few. Recognising this duality is essential for un-
derstanding how cities will continue to evolve, not as passive
recipients of innovation, but as active environments where
social needs and technological advancements must align.

In essence, the convergence of connectivity, intelligent sys-
tems, and immersive simulation is defining a new era in urban
development. Cities are no longer static environments but
dynamic ecosystems capable of self-monitoring, adaptation,
and continuous improvement. The ongoing challenge lies in
developing technological solutions that are not only effective
and scalable but also inclusive, secure, and ethically sound.
Understanding these emerging trends is essential for poli-
cymakers, engineers, researchers, and citizens alike as they
work together to shape the urban environments of tomorrow.
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EFFICIENT
RESOURCE
MANAGEMENT

The Rise of LPWAN in Urban Resource
Management Systems

The management of resources such as water, electricity,
gas, and waste is crucial in the context of urban growth, the
climate crisis, and overexploitation of resources [1]. In this
scenario, some technologies have become a trend for the
optimization of resources management: LPWAN (Lower Pow-
er Wide Area Networks), a network technology that enables
efficient data collection and transmission over long distances
with minimal energy consumption, connecting multitude of
devices such as sensors to a single network [1, 2].

These technologies are particularly relevant for enhancing
water quality monitoring and leak detection. Which are es-
sential activities for the goal of water management in cities:
create an energy efficient, cost effective, and scalable system
in the long term [3]. Different types of this technology have
emerged as vital solutions, such as NB-loT, which utilizes a
licensed spectrum that allows higher building penetration,
making it ideal for water and electricity management [4, 5].

Others, such as LoRaWAN, which operates on the unlicensed
spectrum, allow cities to build and manage their own private
networks without depending on telecom providers, helpful
for cases requiring long range communication and data rate.
Overall, the same technology has evolved into different ap-
proaches to help improve resource management, working
synergistically to maximize its impact [3, 5].

Facts

= Many applications have been applied in Europe, highlight-
ing the project which has taken place in 24 municipalities
in Belgium, installing over 250,000 sensors in 2021 [6].

= L oRaWAN is a versatile technology, with a wide range of
applications such as waste management systems devel-
oped in Barcelona or Amsterdam, helping reduce up to

12

50% costs in waste collection or the use of over 100,000
smart gas meters across multiple cities in Bulgaria and
Greece, improving operational efficiency [7, 8].

= LPWAN technology demonstrates high robustness, achiev-
ing a packet delivery ratio (PDR) above 95%, ensuring reli-
able data transmission [9].

Key Drivers

= Valencia and nearby areas have implemented smart wa-
ter management solutions such as the GoAigua platform,
which has helped the city reduce leaks by 18%. The com-
mitment of Spain to water management is clear, with the
creation of the PERTE initiative, mobilizing nearly 1 billion
EUR for these initiatives [10].

= One of the main factors increasing the integration of this
technology is its scalability [1]. LPWAN networks can be
easily scaled to cover larger urban areas, since they con-
nect as many sensor networks as needed without dealing
with big changes in the infrastructure itself [1, 11].

Challenges

= LPWAN technology's biggest challenge is its limited data
rate and latency. It is designed for small data packets that
might face problems with its integration into applications
regarding real time, high volume acquisition of data. The
difficulty of integrating it in the traditional water manage-
ment systems must be considered [1, 11, 13].

= Cost benefit uncertainty is a usual challenge and limitation
when introducing new technologies. Although LPWAN re-
duces operational costs, saving water from being unused,
the initial investment in smart meters, gateways, and inte-
gration can be huge [12].

Impact on the Future of Urban Spaces

The use of LPWAN technology for the optimization of re-
source management enables urban cities to save costs. By
incorporating into the actual resources management systems
widespread, low cost, energy efficient sensor networks, it
would be possible to track real time data on water, energy
consumption, and waste [6, 12]. This digital transformation
not only improves the reliability of these services but also
helps save money and space for other city needs. Examples
in European cities have shown how resources can be invest-
ed properly so urban spaces can take advantage of it, since
more land and funding can be invested in recreational areas
[6,10, 13].



Al DRIVEN
URBAN
INTELLIGENCE

Transforming City Planning Through Deep
Learning Innovation

Avrtificial Intelligence (Al) is increasingly shaping the future
of urban spaces, highlighting Deep Learning models. In this
field, Neural Networks, either Convolutional (CNN) or Recur-
rent (RNN), have become one of the most powerful tools for
the analysis of complex data. Either related to the environ-
ment, public services, or infrastructure [14, 15]. By combin-
ing these Al models with vast amounts of sensors, cameras,
remote sensing technologies, satellite and aerial images, it
will help cities to operate more efficiently and sustainably. En-
hancing urban planning, traffic management, infrastructure
maintenance, environmental monitoring, and public safety.

Deep learning models are being widely implemented due to
their ease of training as they use fewer parameters for their
predictions, working alongside large and labeled datasets
[16]. But it is not just about datasets, e.g. the use of real time
data has also been implemented in traffic management to
optimize signal timings and data congestion. Its versatility
makes it a very useful tool. For example, CNNs excel at iden-
tifying structural anomalies (cracks, edges, corrosion), they
are effective for identifying features such as roads, bridges,
or green spaces, helping the city mapping process [17, 19].

Facts

= Studies have shown that predictive maintenance in urban
infrastructure can reduce costs by up to 40%, making it a
viable solution, as they have also shown accuracy rates up
to 99.4% [14, 16, 18].

= CNN architectures are being used by city planners to clas-
sify urban spaces, highlighting the initiative developed in
San Francisco, which calls for predicting microscale tem-
perature variations to create thermally friendly layouts [17,
20, 21, 22].

= Other studies regarding traffic management have shown

how traffic congestion could drop by 15% as well as pre-
dicting peak traffic conditions, thanks to CNN models in
Taiwan [18, 24].

Key Drivers

= The rapid development of Internet of Things technology is
helping the efficiency of urban cities. Its implementation,
combined with Al models, is enabling real time monitoring
of many services. The synergy enables higher accuracy in
predictions and better decision making [14, 18].

= Economic factors such as public/private investment play
a crucial role in the development and implementation of
this technology. Al models can lead to long term cost sav-
ings, but the initial investment is important. To profit from
this technology, public private partnerships are needed,
as evidenced by the many cities working on these type of
agreements [24, 26].

Challenges

® Privacy and data security concerns represent the most
significant implementation barrier. Organizations strug-
gle with employee distrust regarding movement pattern
tracking and with sensitive data collection. Requiring an-
onymized data techniques, GDPR compliance measures,
and robust cybersecurity protocols to protect against un-
authorized access and data breaches while maintaining
system functionality [27].

= The model’s sensitivity to data quality and quantity is crit-
ical for Al models. Even though high precision has been
achieved, the sensitivity could underscore the results ob-
tained, lowering the model’s reliability. It would be nec-
essary to implement advanced filtering techniques with
databases collecting more information to train the models
to cover as many anomalies as possible [25, 28].

Impact on the Future of Urban Spaces

The future of urban spaces is being revolutionized by the
synergies between neural networks such as CNNs and the
loT. The development of loT, monitoring data, images, and
other inputs will enhance the generation of large scale data-
bases that will help train the different deep learning models
that are being implemented. Thanks to this, they will become
more accurate, enabling real time decision making in services
such as energy usage and traffic management. Thus, citizens’
quality of life will improve by creating safer, cleaner, and
more efficient public spaces [25].
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URBAN
CYBERCRIME
PROLIFERATION

Smart Urban Systems Under Siege

The growing sophistication of cyberattacks on smart city and
loT infrastructures pose a critical threat to European smart
cities, including Valencia's digital transformation. European
wide research identifies smart cities as high target environ-
ments: interconnected loT devices, supervisory control and
data acquisition (SCADA) systems, and public services are
increasingly exploited for sabotage, data theft, and ran-
somware [29]. Criminal syndicates and state actors are of-
ten behind these attacks. Notably, a 2023 systematic study
identified seven major cybersecurity dimensions and 31 sub
dimensions, including infrastructure vulnerabilities, 10T, net-
work weaknesses, access control, data privacy, security stan-
dards, and human behavior, spanning domains such as mobil-
ity, environment, and utilities in smart cities [30].

Additionally, recent research highlights that advanced at-
tackers are increasingly exploiting interdependent urban
systems, causing real world service disruptions, from grids
to traffic systems, underscoring cities’ elevated risk [31]. As
Valencia expands its deployment of sensor networks, traffic
management platforms, and smart utilities, it is essential to
embed security-by-design, rigorously segment networks, and
strengthen public—private cybersecurity collaboration to pro-
tect services and uphold citizen trust.

Facts

= A 2023 conference study from Valencia demonstrated that
physical smart city systems (traffic, waste, electric vehicles
charging) exhibit tangible cybersecurity vulnerabilities to
realistic attacks [32].

= Smart city infrastructures are now enticing adversaries and
cybercriminals to execute cyberattacks. New frameworks
to improve forensic preparedness were proposed in a
2022 study [33].

= Nearly 28% of local government authorities in European

14

countries reported experiencing cyberattacks at least once
per day or more frequently, indicating pervasive threat lev-
els in urban administrations [34].

= The number of data breaches involving smart device eco-
systems and urban loT frameworks increased by 45% be-
tween 2020 and 2022 [35].

Key Drivers

= The rapid rollout of sensors, actuators, and loT devices in
domains like transportation, utilities, and energy increases
attack surfaces and entry points in smart city systems [36].

= Complex interconnectivity between legacy operational
technology (OT) / SCADA and modern IT infrastructure
creates intricate, interdependent networks that are attrac-
tive targets for well resourced attackers [30].

= Sophisticated cyberattacks using advanced tactics are on
the rise. European smart city projects now are proposing
24 mitigation strategies to face the many security chal-
lenges that need mitigation and better protection and
regulation [30].

Challenges

= Smart city ecosystems are built on complex loT infra-
structures, which offer a range of cybersecurity concerns
to consider. This situation creates numerous vulnerable
points and prevents conventional IT models from offering
end to end protection [37].

= Holistic security frameworks and interoperability remain
underdeveloped, making it difficult to manage reliability
issues. This weakness is exacerbated by non standardized
device protocols and governance fragmentation [38].

= There is a significant cybersecurity skills shortage across
Europe, with an estimated worldwide deficit of 3.5 million
trained professionals required for cybercrime prevention
[39].

Impact on the Future of Urban Spaces

Cyberattacks in smart cities threaten the very foundation of
urban life by disrupting essential services, from energy and
water systems, to transportation and public safety. A 2025
study on resilience in smart cities found that such disruptions
can erode trust in digital governance, slow innovation, and
divert municipal investments toward cybersecurity recovery
efforts rather than forward looking urban development [40].
Cyber resilience via Al detection and response frameworks is
key to sustaining livable and connected urban environments.



IMMERSIVE
URBAN DIGITAL
TWINS

Integrating XR with Digital Twins for
Interactive Urban Simulations

Immersive Urban Digital Twins combine city scale digital twin
models with extended reality (XR) technologies to create
interactive virtual replicas of urban environments, aligned with
the real world [41]. XR, as an umbrella term encompassing
augmented or virtual reality (AR/VR), and Mixed Reality (MR),
enables seamless digital physical experiences that support
diverse applications.

These platforms integrate real time data from loT sensors
into detailed 3D city models and use AR overlays or VR
simulations to let planners, engineers, and citizens visualize
and interact with urban scenarios in situ. Stakeholders can
simulate “what if” scenarios, such as new construction, traffic
rerouting, or flood events, and see the outcomes overlaid
on the actual cityscape before making real world decisions.
By merging Al driven predictive modeling with AR’s intuitive
visualization, this trend enhances data driven decision making
and reduces project risks.

City planners are already using XR to explore proposed
changes with communities, and first responders train in VR
simulations of city emergencies. In essence, AR/XR enhanced
digital twins are poised to transform urban management
by making complex city data and forecasts accessible and
tangible, leading to more resilient, efficient, and inclusive
smart cities.

Facts

= Over 500 cities are expected to deploy smart city digital
twins by 2025 [41].

= The global AR services market is projected to surge from
~191 billion USD in 2024 to over 1.1 trillion USD by 2029
[42].

= A digital twin driven adaptive traffic signal control frame-
work reduced vehicle delays by up to 52% in simulations
compared to conventional timing methods [43].

= |n Helsinki, AR helps planners and citizens visualize pro-
posed projects, increasing transparency. Similarly, in Oslo,
AR engages youth in urban planning by letting them help
choose locations for planting some of 100,000 new trees.
[48].

Key Drivers

® The push for more inclusive and participatory urban plan-
ning is driving adoption of immersive technologies that
make complex city projects visible and understandable to
the public [44].

= Advances in connectivity, such as widespread 5G networks
and edge computing, now enable high-fidelity, real-time
AR/VR experiences across city environments [42], while de-
velopments in Al and spatial computing enhance the accu-
racy and context-awareness of digital overlays, increasing
the utility of AR/VR/XR in city management [49].

Challenges

= High processing demands, costly setup and maintenance
of digital twins and XR systems, and the complexity of
aligning incomplete, inconsistent urban data from diverse
sources in real time pose major challenges for municipali-
ties [44, 50, 51, 52].

= Digital twins require collaboration across government,
tech vendors, and communities but roles around data
ownership, shared responsibilities, and decision rights are
often unclear, leading to stalled or abandoned projects
[53].

Impact on the Future of Urban Spaces

Immersive digital twin platforms are set to transform urban
governance by making planning more interactive and inclu-
sive. They allow officials and citizens to visualize and test
proposed changes in a virtual city before implementation,
enabling better informed decisions and greater resilience.
Already, cities like Amsterdam, Singapore, and Houston
report improved climate adaptation and more efficient in-
frastructure operations from digital twin systems. However,
failed projects in Toronto and Portland highlight that strong
stakeholder collaboration and data governance are crucial to
fully realize these technologies’ potential [47].
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THE SURGE
OF DATA
COLLECTION

How Connected Infrastructure is Reshaping
Urban Decision Making

Modern environments are rapidly evolving into interconnect-
ed ecosystems, powered by sensors, cameras, and loT devic-
es embedded in physical infrastructure [54]. These compo-
nents generate a constant stream of real time data, enabling
detailed monitoring of human activity and environmental
conditions with high accuracy, which allows more efficient
operations, smarter planning, and improved services [55].

The convergence of loT with artificial intelligence and ad-
vanced communication networks has significantly trans-
formed how we manage and interact with the world around
us [56]. These smart technologies enable faster, more flexible
responses to changing conditions, from adjusting energy us-
age to monitoring public spaces, contributing to more intelli-
gent and adaptive systems.

As data collection and analysis expand, deeper insights im-
prove decision making, resource use, and service delivery
across sectors. However, profiling citizens via digital systems
brings complex challenges [54]. While these insights help tai-
lor services and predict needs, they raise concerns about pri-
vacy, ethics, and surveillance. Responsible data governance
and transparency are vital to ensure technologies serve the
public without infringing on individual rights [57].

Facts

= The global loT market for smart cities grew from 300 bil-
lion USD in 2021 to an estimated 650 billion USD by 2026
[55].

= |oT data volume is expected to grow from 13.6 zettabytes
in 2019 to 79.4 zettabytes by 2025 [58]. But only 1% of loT
generated data is currently being utilized [55].

= Smart city connections have grown by approximately 20%
per year since 2018 and are expected to continue growing
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at a similar rate through this decade [59].

Key Drivers

= The falling cost and widespread availability of Internet of
Things (loT) and high speed connectivity make it econom-
ically and technically feasible to deploy them at a massive
scale across a city [56, 60, 61].

= Significant advancements in big data analytics, cloud com-
puting, and artificial intelligence provide the necessary
tools to store, process, and analyze the vast and complex
datasets generated by urban environments [56].

= Urbanization and environmental challenges are pushing
cities to adopt data driven solutions that optimize resource
allocation, reduce waste, and support sustainability efforts
[57, 61].

Challenges

= As data collection grows, smart cities face major challeng-
es in privacy, cybersecurity, and data governance. A lack
of standard security measures, skilled personnel, and in-
teroperable systems leads to data silos and greater breach
risks. [55, 57].

= Storing large volumes of data requires ongoing invest-
ment, with cloud storage costing about 0.021 USD per
GB/month, a significant expense at scale [62].

= Integrating data from diverse sources is challenging due
to varying quality, and lack of common standards, making
it difficult to share information across municipalities and
applications [54, 63].

Impact on the Future of Urban Spaces

This trend is transforming urban governance by shifting de-
cision-making from reactive, experience-based methods to
predictive, data-driven strategies that anticipate and prevent
problems before they occur. Cities using comprehensive data
systems gain deep insight into urban dynamics, allowing for
better resource use, improved public services, and enhanced
environmental sustainability through real-time monitoring
and optimization.

Success, however, relies on strong data governance that bal-
ances efficiency with citizen privacy. Cities that ensure trans-
parent, rights-respecting data practices can achieve major
advancements.In contrast, those that neglect public trust risk
weakening smart city efforts and damaging confidence in
digital transformation of urban life [54].
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SOCIETAL & ENVIRONMENTAL

TRENDS

Future of Innovation in Urban Spaces

Mediterranean cities such as Valencia are at a pivotal moment
of transformation, where the challenges of society and the
environment are shaping a new vision of urban living. The
evolving identities of cities are informed as much by their
commitment to social inclusion and cultural vibrancy, as by
their urgent responses to climate and ecological pressures.
Valencia, in particular, demonstrates how environmental
innovation and societal wellbeing can reinforce each other in
the pursuit of a healthier, more equitable urban future.

At the core of this transformation lies a redefinition of
families and the roles within them. Traditional models
of parenthood are giving way to fluid arrangements,
single-parent households, and blended families. Also,
declining fertility rates in Europe are reshaping demographic
structures, creating societies where children are fewer, yet
increasingly central to public discourse and policy debates.
The proliferation of technology in parenting has transformed
care into a partially outsourced, data-driven experience,
while also raising complex questions about emotional
intimacy boundaries in childhood.
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Meanwhile, the urban population is aging at an
unprecedented rate. A growing proportion of residents
are now elders, many of whom might face isolation within
changing cities. This aging shift is not only a social challenge
but an urban design imperative. Cities must begin to account
for the needs of multigenerational households, age-friendly
public infrastructure, and the reintegration of older adults
into community life reclaiming them not as dependents, but
as cultural memory keepers and active participants in civic
identity. At the same time, globalization exerts pressure on
cultural roots and local identity, subtly transforming family
customs, language use, and intergenerational continuity.
As traditions blend or vanish, cities are tasked with holding
space for both innovation and rootedness.

Overlaying these social dynamics is the intensifying impact
of environmental change. The rise in extreme weather events
such as floods, heatwaves, and droughts is no longer an
abstract projection, but a lived reality shaping how cities
are planned, governed, and experienced. Events like DANA
in Valencia reveal how climate volatility disrupts not only

infrastructure, but also social cohesion, mental well-being,
and everyday life. Urban spaces are now being reimagined
through the lens of sustainability, demanding a shift toward
regenerative design, circular systems, and community-based
adaptation strategies.

What emerges is a complex but urgent intersection: societal
transformations are unfolding within an ecological context
that is both fragile and rapidly evolving. Cities are not just
sites of population growth or economic exchange; they are
social organisms shaped by demographic shifts, technological
habits, and environmental pressures. As modern families
evolve and the climate destabilizes, the question is not
simply how cities can adapt but how they can anticipate and
shape these forces to build inclusive, resilient, and culturally
meaningful futures. Understanding these intertwined trends
is essential to designing urban environments that remain
not only functional, but also emotionally and ecologically
sustainable for generations to come.



HEAT IS THE
NEW NORMAL

Cities Trapped in Urban Heat Bubbles

As Mediterranean cities like Valencia confront escalating
climate risks, extreme heat is no longer an occasional hazard;
itis a structural, systemic threat[64]. Urban heat islands (UHIs)
and prolonged heat waves are transforming the daily urban
experience, especially for the most vulnerable populations
[65]. Projections indicate that by 2100, Valencia could endure
up to 132 days annually with heatwave conditions under
high-emission scenarios, a dramatic increase from current
trend [64]. This intensification of heatwaves and drought
conditions across Spain, particularly in the Mediterranean
region, will make extreme heat events far more common [66].

Conventional planning paradigms are no longer adequate
to address these challenges. Valencia’s urban areas already
retain more heat at night during heatwaves due to dense
structures, making extreme heat an escalating norm [66].
To maintain liveability, cities must rethink the design of
public space, material use, and climate resilience strategies.
Without aggressive and equitable adaptation, urban cores
risk becoming thermally hostile environments, compromising
public health, social equity, and overall quality of life for
residents [65, 67]. This necessitates a paradigm shift towards
integrating passive cooling and green infrastructure into
urban design.

Facts

= By 2100, Valencia could face up to 132 days annually with
heatwave conditions under SSP5-8.5, a dramatic increase
compared to now [64].

= Heatwaves and drought conditions in Spain will intensify
by the end of the century under high emission scenarios.
The Mediterranean region will face more frequent and se-
vere heat driven droughts [66].

= During heatwaves, Valencia’s urban areas retain 0.1-0.9°C
more heat at night due to dense structures [67].

= Prolonged heat exposure is associated with respiratory
problems, heat exhaustion, and increased mortality, espe-
cially among vulnerable populations [65].

Key Drivers

= Anthropogenic climate change is accelerating the intensity
and duration of Mediterranean heatwaves. Raising base-
line temperatures and health risks [66].

= Conventional urban materials, like concrete and asphalt,
amplify the urban heat island effect by efficiently storing
and re-emitting solar heat throughout the night, prevent-
ing natural cooling [67].

= This is problematic as vulnerable neighborhoods often
lack sufficient tree cover and shading, leading to increased
thermal exposure and exacerbating existing health dispar-
ities [65].

= Post-COVID urbanism has shifted public priorities toward
outdoor space use, increasing the urgency for thermally
comfortable, livable public areas [65].

Challenges

= Urban planning and existing building codes have yet to fully
integrate comprehensive climate adaptation strategies,
leaving the city largely unprepared for escalating thermal
stress and its consequences [65].

n Efforts to expand urban tree cover often face obstacles
from existing infrastructure, such as roads, utilities, and car
parking needs [67].

= High upfront costs and long term maintenance demands
limit the deployment of green infrastructure, especially in
lower income districts [65].

= Public health systems are increasingly strained by the
cumulative effects of heat related illness, yet few cities
have robust heat action plans [65].

Impact on the Future of Urban Spaces

Extreme heat will redefine Valencia’s urban landscape,
transforming thermal resilience from a luxury, into a survival
necessity [64]. Passive cooling must guide the design of public
spaces, integrating high albedo surfaces, green corridors,
and shaded zones [67]. Thermal comfort cannot be treated
as an aesthetic add on, but must be systemically embedded
into urban design, particularly in the most affected neighbor-
hoods. If cities fail to adapt equitably, outdoor life could be
lost [65]. To preserve liveability, cities must act decisively to
retrofit spaces and infrastructures for a hotter, more volatile
future.
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CITIES IN A
CONNECTED
WORLD

How Teleworking, Gentrification, and
Interconnectedness Shift Cities’ Role

From Ancient Mesopotamia to the modern era, cities have
been cultural, religious, economic, political, academic, and
military centers. In the Industrial Revolution, they became
an industrial production center, fostering a massive rural
urban migration [68]. Now, many of these functions have
either disappeared or become deeply decentralized. In
the 20th century, industrial activities would be replaced by
corporate work as transportation costs declined [69]. Now,
the internet (declining costs of communication) and the
rise of teleworking since the pandemic have decentralized
economic and academic activities, as professionals migrate
outwards seeking space and affordability [70, 71].

On the other hand, city centers are intensifying as hubs for
tourism and culture, leading to new challenges and realities.
At the same time, gentrification of traditional neighborhoods
becomes the new normal, and the city becomes a curated
stage for consumption and connection, fetishizing cultural
experiences for profit [72]. All these changes prove that
cities are not static concepts, and in a time when changes
happen faster than ever before, urban planners will have to
reevaluate who cities are for and how they can serve a society
that no longer needs to gather in one place to work.

Facts

= Valencia surpassed 5 million hotel nights in 2024 for the
first time, reflecting a 10.3% increase from the previous
year and highlighting the intense growth of its tourism
sector [73].

= |n 2022, Valencia city experienced a net negative internal
migration of 4,350 residents, with many relocating to the
metropolitan area and nearby urban centers [74].

= The number of people teleworking in the Valencian Com-
munity surpassed 300,000 in 2023, consolidating remote
work as a significant factor in residential choice [75].
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Key Drivers

= The rise of teleworking decouples work from a specific
location, allowing residents to prioritize living space and
quality of life over proximity to the urban center [71]. The
COVID 19 lockdown has been a cultural and technological
accelerator towards a decentralized workplace [76].

= The average rental price in Valencia city reached 15.5
EUR per square meter by June 2025, a significant 9.9%
increase in just a year that pushes residents towards more
affordable peripheral municipalities [77].

= Cities use symbols to attract investment and visitors,
forming a symbolic economy that increasingly leads to the
commodification of images and the management of public
spaces by private organizations [72].

Challenges

= Valencia faces socioeconomic segregation. Central areas
cater to and are inhabited by high income tourists and
immigrants, whereas locals are displaced to the outskirts,
changing the city’s fundamental cultural fabric and identity
[78].

= The value of proximity is persistent in areas of knowledge
and innovation, with patent citations geographically
localized and productivity being higher for firms located
near the center of inventive activity in their industry [69].

= Packaging cultural legacy for short term consumption, it is
stripped of its depth and context, disconnecting residents
from their own heritage, flattening local identity into
stereotype, and weakening the shared meanings that bind
communities together [72, 78].

Impact on the Future of Urban Spaces

Urban planners must not only manage a city for its citizens,
but also market a product for a global audience. Appeal
becomes success, which results in intensive curation of the
urban space [72]. Neighborhoods like Russafa and El Car-
men are no longer organic, but a stage with historic facades
restored, streets pedestrianized for café terraces, and tradi-
tional businesses replaced by tourist friendly aesthetic shops.
These shops commodify local culture and traditions, turning
the urban core into a large scale consumer product, and dis-
place long standing businesses that serve residents rather
than visitors. The choice, integrate tourist areas with the out-
skirts where the displaced working population now lives, or
to accept socio economic segregation [78].



MODERN
FAMILY

The New Dynamics in Families

Spanish family dynamics are marked by a transition from
traditional, extended households to more diverse and
complex forms, shaped by urbanization, demographic
and cultural norms shifts, gender role changes, economic
pressures, migration, and the integration of digital technology
[79, 80, 81]. The “modern family” no longer conforms to
a single model; households may include single parents,
co-parenting arrangements, blended families, multigenera-
tional living, or chosen families [82]. In addition, technology
further transforms how families connect, communicate, and
raise children, introducing both empowerment and new
frictions [83, 84].

These changes reflect broader societal shifts. For instance,
Spain’s fertility rate has dropped to the lowest in Europe,
with many couples delaying childbearing due to economic
insecurity and work-life balance concerns [85]. Divorce
legalization and the social acceptance of cohabitation
have diversified family forms, increasing single-parent and
blended families [86]. Moreover, the advances and incor-
poration of information and communication technologies
(ICTs) in everyday family life have reshaped family dynamics,
fostering new opportunities for learning and work while also
introducing challenges like “technoference” that disrupt
parent-child interactions and impact well-being [87]. Despite
these transformations, strong family bonds and intergen-
erational support continue to play a central role, balancing
tradition with new patterns of daily life [88].

Facts

= Technological change is identified as a major megatrend
affecting families, influencing how they connect, communi-
cate, and raise children, bringing both empowerment and
new frictions [84].

= A key finding is that, globally, couples with children do
not constitute a majority of all families (only 38% of house-
holds), underscoring the widespread nature of family di-
versity [85].

= Spain’s fertility rate dropped to below 1.4 children per
woman in 2020 [85].

= The widespread adoption of digital technologies has led
to concerns about rising mental health, worsening eyes
and disturbed sleep [87].

Key Drivers

= Technological change is identified as a major megatrend
affecting families, influencing how they connect, communi-
cate, and raise children, bringing both empowerment and
new frictions [84].

= Young adults in Spain cite economic uncertainty and the
lack of support for work-life balance as major factors influ-
encing their fertility and family decisions [85].

= Urban societies are characterized by cultural heterogene-
ity, driven by transnational migration and a “new social
awareness” [89].

Challenges

® Access to affordable housing is rapidly shrinking around
the world, with low-income and middle-income families
being affected the most [79].

= Parental problematic technology use interferes with the
quality of parent-child interactions, potentially impacting
responsiveness and emotional connection, which can be
linked to empathy and bonding [84].

= Urban design often fails to provide crucial public spaces
for walking, cycling, recreation, and social interaction,
which are especially important for marginalized or vulnera-
ble populations, like persons with disabilities, women, and
older people [90].

Impact on the Future of Urban Spaces

The evolution of modern family dynamics, marked by mul-
tigenerational households, co-parenting models, digital
parenting, and diverse caregiving roles is reshaping how
cities are designed. Urban environments are moving beyond
the nuclear family model to embrace flexible housing
typologies, such as modular and multi-access living units,
and public spaces that are inclusive for all family forms. Cities
are integrating digital infrastructure to support tech-savvy
families while also promoting screen-free, emotionally
engaging environments. Planning is shifting toward prox-
imity-based layouts, like 15-minute cities, that make daily
life more manageable for fragmented or dual-residence
households [84].
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ELDERLY
URBANISM

How an Aging Population Will Change The
Future of Cities

Spain is experiencing a clear aging population trend, and
Valencia is no exception. A rise in life expectancy and decline
in birth rates are creating an increasingly older population,
which will in turn create new challenges that smart cities of
the future will face: healthcare, the labor market, and housing,
among others. Finding better ways to take care of the elderly
and keeping the industry going with a smaller workforce will
be decisive factors. Socially, the city must address potential
isolation and mental health issues among the elderly while
fostering intergenerational relationships with inclusive third
spaces [91].

Technologically, intricate user interfaces and the assumption
of baseline digital fluency risk creating new walls of exclusion,
leaving slower, less tech-savvy elders unable to access
essential services or participate fully in society. Regarding
accessibility, the 15-minute city refers to a city where every
service is within a 15-minute walking distance, which would
be an important milestone for an age-inclusive urban space,
as elders often lose their ability to drive. Other important
changes regarding accessibility will go from the retrofitting
of both public and private spaces to adopt elevators, more
benches, and non-slip, wide pavements, resulting in an
accessible city for everyone.

Facts

= The population over the age of 65 in the province of
Valencia grew by 1.88% in 2021 and by another 1.65% in
2022, and this trend is expected to accelerate [92].

® QOver the past decade, population aging has had an
estimated negative impact of 3.4% on Spain’s participation
rate in 2022, a trend affecting Valencia's labor force [93].

= A significant barrier to mobility is that nearly 44% of
residential buildings in Spain do not have an elevator,
confining many elderly residents to their homes [94].
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= An overwhelming 82% of seniors in Spain wish to continue
living in their own homes as they age, making adaptation
essential [95].

Key Drivers

= Low birth rates are the primary factor in population aging,
with Spain’s estimated fertility rate of 1.16 children per
woman in 2023 being well below the replacement rate of
2.1[96].

= Life expectancy has risen in the Valencian Community
to 82.6 years on average, mostly due to advances in
healthcare and quality of life [97].

= Continuous digitalization of society, such as online
banking, e-commerce, online bureaucracy, and remote
work, creates continuous digital-upskilling demands for all
age groups [98].

= A strong social and personal preference for “aging in
place” creates demand for neighborhoods equipped with
accessible services and mobility options [95].

Challenges

= Retrofitting old and historic urban areas presents an
immense financial and logistical challenge, as installing
elevators or widening sidewalks can be complex and
costly.

= There is a risk of creating social and spatial inequality if
accessibility renovations are concentrated only in high-in-
come areas or new developments, failing to reach all
citizens equally [99].

= Older people in Valencia are more affected by social
frailty than the broader Spanish population, as evidenced
by almost double the score on the social frailty indicator
(meaning, on average, elders experience double the frailty
symptoms) [91].

Impact on the Future of Urban Spaces

The aging population can reshape cities like Valencia into
more inclusive and human-scaled environments, with the
15-minutes city model gaining prominence, ensuring essential
services are reachable without a car. Meanwhile, digital
barriers must be addressed through user-friendly design and
in-person alternatives. Existing urban spaces like parks and
plazas should be reimagined to include age-friendly features
like soft exercise equipment that promote gentle physical
activity, helping older adults stay active and healthy.



NATURE-PROOF
CITIES

Resilience Against Natural Disasters

Natural disasters increasingly linked to climate change
encompass a range of extreme weather events, including
floods, wildfires, storms, droughts, and, to a lesser extent,
volcanic activity [100]. The notable rise in the frequency and
intensity of these disasters is largely attributed to anthropo-
genic global warming, which has altered weather patterns,
disrupted the hydrological cycle, and led to rising sea level
[101]. While the human fingerprint on intensified precip-
itation events like the Valencia DANA flood is increasingly
evident, there is a recognized need for robust decision-mak-
ing frameworks to manage inevitable ecological transforma-
tions and build resilience [102]. Proactive climate adaptation,
involving structured decision-making, stakeholder
engagement, and the consideration of various future climate
scenarios, is crucial for mitigating adverse impacts and
fostering long-term sustainability [103].

These adaptive strategies can take myriad forms, such
as investing in resilient infrastructure, restoring natural
ecosystems to buffer communities from hazards, and
integrating early warning systems to enhance prepared-
ness and response capacities [104]. Importantly, adaptation
needs to be context-specific, reflecting local vulnerabili-
ties, priorities, and socio-economic conditions to achieve
equitable outcomes [105]. Ultimately, prioritizing climate
adaptation not only reduces immediate risks associated
with natural disasters or climate events, but also strengthens
societies’ long-term capacity to thrive amid uncertainty [106].

Facts

= The last DANA event in southeastern Spain can mostly be
ascribed to human-driven climate change [102].

= Flood risk is increasing steeply in recent decades due to
global warming [107].

= Nature-based solutions offer resilience against climate
risks and create more livable, healthy urban environments
for people and wildlife alike [108].

Key Drivers

= Globally, there is a significant movement of people into
urban environments, with projections indicating that 68%
of the world’s population will live in cities by 2050 [109].

= Improvement of the capacity of infrastructures to prevent
damage in advance of disturbance events, alleviate suffer-
ing during the disruptive events, and improve the recovery
capability after the events, beyond the concept of pure
prevention and hardening [110].

= |everage data analytics and predictions to make cities saf-
er and resilient against physical threats and possible con-
sequent cascade effects [111].

Challenges

= A significant challenge in assessing and planning for cli-
mate impacts is the lack of economic damage estimates
for many recorded acute climate events, particularly floods
[101].

= Traditional methods for risk management do not consider
dependencies of events and associated cascading effects
[111].

= Cities present unique challenges that must be addressed,
for instance, geography and the age and structure of
buildings in historical areas [111].

= Many impact models tend to underestimate the severity
of extreme event impacts, highlighting the need for more
research to understand and model the role of changes in
extreme climate events in a warmer future [112].

Impact on the Future of Urban Spaces

The integrated resilience system for smart cities is poised to
profoundly transform the future of urban spaces by fostering
enhanced safety, security, and resilience against physical
threats and cascading effects among critical infrastructures
[111]. It marks a significant shift from reactive to proactive
disaster management, enabling cities to better plan, prepare
for, absorb, recover from, and adapt to disruptive events,
moving beyond mere prevention[113]. By integrating diverse,
real-time data from various city systems and stakeholders,
the system facilitates improved decision-making and efficient
resource allocation, leading to faster response times and
effective incident management[111].
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LEGAL & POLICY TRENDS

Future of Innovation in Urban Spaces

Urban areas are undergoing significant transformation, driven
not only by technological innovation, but also by shifting legal
frameworks and evolving policy agendas. As cities across
Europe and beyond respond to challenges such as climate
change, housing inequality, and digitalization, it is becoming
increasingly clear that law and policy play a fundamental role
in shaping the future of urban life. Urban innovation is no
longer viewed solely as a matter of design or infrastructure;
itis being understood as something deeply influenced by the
rules, rights, and responsibilities embedded in legal systems.

In recent years, there has been a growing recognition that
cities are not just physical spaces, but complex ecosystems
shaped by governance and regulation. Legal and policy
tools are now being used more intentionally to promote
sustainability, equity, and resilience. Rather than merely
responding to problems, urban regulations are being crafted
to encourage proactive solutions, guiding how resources
are distributed, how communities engage with local
decision making, and how public and private actors are held
accountable.

What is being observed is a shift toward more integrated
and forward thinking approaches. Legal frameworks are
increasingly designed to align social, environmental, and
digital goals. This includes efforts to ensure cleaner air, more
affordable housing, or stronger protections for personal
data. At the same time, there is an emphasis on creating
opportunities for citizen involvement and community
empowerment through participatory legal mechanisms. This
reflects a broader understanding of law as a tool not just for
enforcement, but for enabling positive transformation.

Cities are also being recognized as key testing grounds for
legal innovation. Local governments, often closer to the
immediate needs of residents, are experimenting with new
forms of regulation that respond to urban realities. These
developments raise important questions around fairness,
enforceability, and the balance between public interest and
individual freedoms. Nevertheless, they signal a growing
trend toward using policy as a way to design more inclusive
and adaptive urban futures.

8 Qo .~ (o

The trends being explored in this chapter offer a clear picture
of this evolution. From participatory budgeting to zero
emission building standards, low emission zones, housing
market regulation, and smart data privacy, each reflects how
legal instruments are being used to guide urban change.
While distinct in focus, these trends collectively highlight
a transformation in how the role of law in urban settings is
being perceived. It is no longer seen simply as a constraint,
but increasingly as a lever to promote innovation that serves
both people and the planet.

By examining these developments, this chapter aims
to provide insight into how legal and policy decisions
are shaping the next generation of cities, cities that are
more participatory, sustainable, and respectful of rights.
Understanding these frameworks is essential for anyone
looking to engage with the future of urban innovation.
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CITY MAKING
THROUGH
PARTICIPATION

How Citizens Are Shaping Urban Spaces in
Europe

Participative Budgeting (PB), a mechanism that appeared in
Brazil four decades ago, has contributed to shaping urban
spaces and will continue doing so in the coming years. By
allowing citizens to have direct input on which projects are
undertaken, public works can then appropriately reflect the
needs of the individuals who live in the different districts of
our cities. In Valencia, which has the VLCParticipa program,
2,777 proposals were presented and voted on in the 2025-26
period. A considerable increase from the 1,200 proposals of
the 2022-23 call and a long way from the 94 proposals of
2017, the second year of the program [114].

While significant PB, is not the only way of allowing citizens
to participate in the design of urban spaces. Town halls and
other institutions are also requesting the input of citizens
before doing renovations in areas of the city [115]. Further
allowing for the city to be shaped according to the needs
of its inhabitants. Such is the example of the University of
Valencia, which consulted its community before renovating
its Taronger campus. These tools will play major roles in
urban design in the coming years, particularly in Europe, the
continent with the highest number of PB initiatives ongoing
[116].

Facts

= Through Participem GVA, in the year 2022, the districts of
Valencia, I'Horta Nord and I'Horta Sud had 22 million EUR
allocated to them. In the whole Comunidad Valenciana,
125 million EUR were allocated [117].

= VLCparticipa is a project based on participative budgeting
that manifests the commitment and desire of Valencia's
town hall to promote the collaboration and participation
of the citizens of the city in the decisions that affect the
management of the city [114].
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= Important European cities are making use of citizens’ opin-
ions and tactical urbanism to shape the design of urban
areas [115].

Key Drivers

= Citizens demand to have more of a say in how the budget
is spent and how their municipalities are shaped by public
spending [114, 116].

= Encouraging fiscal transparency and avoiding government
expenditure in areas or projects that give little to no val-
ue to citizens (white elephants). Through participative
budgeting and by allowing citizens to have a say in urban
planning, the public sector makes sure that what is done is
something that is desired by the public [118].

= The implementation of PB programs has been pushed by
the World Bank, the United Nations, and the European
Union [116, 118].

Challenges

= Lack of knowledge in the general population about this
initiative and poor promotion by the public sector.

= Division and a political class prone to diverse political
attacks could work against participative budgeting.
Coming together and having debates about policy and
expenditures are factors that are essential for these
initiatives to work. Furthermore, it is beneficial for the
project to have widespread support within the legislature.
The division and tensions that the Spanish society is facing
could prevent PB from working efficiently [116].

= PB has seen mixed results when previously implemented in
Latin America (LATAM), failing to encourage participation
and reduce poverty [118].

Impact on the Future of Urban Spaces

These methods of participation are currently shaping cities
such as Valencia and others, inside and outside Spain. By
allowing the voices of citizens to be heard, it helps create
cities that respond to the needs of those who inhabit them.
Creating shade in streets, renovating the pavement where
is needed, planting trees, etc. The possibilities are endless,
and that’s what's great about it. Citizens can come up with
some ideas that public officials could not imagine. As some
city designers say, streets and squares are meant to be used.
Citizens are the ones who better understand how to do that.



EUROPE’S CLI-
MATE NEUTRAL
CITIES

A 2050 Vision Driving Urban Change
Across the Continent

The European Union has embarked on a transformative jour-
ney towards having 100 zero emission cities by 2030 and for
the rest of the cities of the continent to follow suit by 2050.
It is a necessary step in combating climate change, according
to the Commission. The objective is meant to address the
fact that cities consume 65% of the world’s energy and pro-
duce more than 70% of global emissions [119]. The objective
is ambitious and broad in its implications. In order to achieve
it, much would have to change in the urban areas where most
of the continent’s population lives.

From buildings, cars, and personal consumption habits,
many things will have to change [120]. A less polluting hous-
ing stock will be needed and a new mobility paradigm will
emerge. That is the direction the European Union is moving
towards. Not without resistance, though. Forcing changes to
the budgets of countries and changes to people’s lifestyles
is proving to be difficult. But so far, that has not deterred
the Commission. Providing legislation, but also guidance and
funding, the EU pushes cities towards the goal. Now, mo-
mentum is growing. Cities test new models, learn from one
another, and share solutions. The transformation is underway
and increasingly seen as both urgent and irreversible.

Facts

= The EU aims to have 100 climate-neutral cities by 2030
[119]. The pioneering 100 cities develop and sign a Climate
City Contract, with a plan and concrete actions. If the
EU approves the contract, further access to funding and
financingwillbe given. Afterwards, the rest of the cities of the
continent should follow the steps of the first 100 cities[119].

The EU building stock should be zero emissions by 2050.
Large scale renovations of already existing buildings and
better new construction will be required [120].

m Efforts are being made to renovate the fleet of vehicles that

roam our streets. In order to comply with the goal [121].

Key Drivers

The reality of global warming has to be faced, and reducing
urban emissions is an essential step [119].

The institutions of the European Union and the Members of
the European Parliament will dictate to a great degree what
is done in cities. From construction regulations to limits on
non electric vehicles. Spain and the other countries of the
EU will have to comply with the rules the EU dictates [120].
Citizens can benefit from having more energy efficient
buildings and vehicles. From having fewer emissions in the
city where they live to reducing recurrent bills or gasoline
expenses.

Challenges

Currently, cities consume 65% of the world’s energy and
more than 70% of global emissions [119].

Financial complications could slow down the proposals in
some countries. In Spain, for example, adoption of electric
vehicles has been slower than in the EU, with only around
5% of registered vehicles being electric, compared to 10%
in the EU [122]. The new building rules could raise construc-
tion costs and place a financial burden on those who are
already homeowners. Finding the labour for large scale ren-
ovations will also be a roadblock in countries where this part

of the economy already struggles with labor shortage [123].

Impact on the Future of Urban Spaces

Legislative efforts to reduce emissions in urban areas will
shape the future of life in cities. But not only that, they will
also impact economic activity in sectors such as construction
and automobile manufacturing. With both positive and neg-
ative consequences, Valencia and other European cities will
change drastically. Less noise, fewer vehicles, better buildings,
and cleaner air. However, citizens may bear the higher financial
burden of renovating their homes or vehicles. EU proposals
risk making the cities of the periphery of the continent even
more unaffordable for lower income residents.
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REDESIGNING
URBAN
MOBILITY

Low Emission Zones as a Path to Human
Centered Urban Design

Low emission zones (LEZs) are becoming a key trend in how
European cities plan for more sustainable and livable futures.
These zones aim to restrict access for the most polluting
vehicles (mainly older diesel and petrol models) to reduce air
pollution, greenhouse gas emissions, and noise. While cities
like Madrid or Milan have already implemented fully opera-
tional LEZs, Valencia is still in an informative phase, with re-
strictions expected to begin gradually in 2025 and reach full
implementation by 2028 [124].

It reflects an important shift in the city’s long term strategy for
urban development, focusing on cleaner mobility and better
public health. Supported by national and European environ-
mental directives, the LEZ also creates space for innovation
in urban planning. The initiative is accompanied by major in-
vestments in electric public transport and aims to encourage
behavioral change through awareness and infrastructure
rather than strict penalties [125,126]. Valencia's LEZ is part of
a larger transformation toward people centered cities, where
air quality, equity, and quality of life become central to how
urban environments are designed and governed.

Facts

= |In 2021, 49% of Valencia's neighborhoods exceeded legal
NOx limits due to traffic emissions [124].

= Average traffic noise in the city center reached 71.6 dB(A),
with 60% of residents reporting disturbance [125].

= Valencia's LEZ spans ~27.8 km? and enters a gradual phase
from an informative period in 2025 to full restrictions by
2028 [126].

m In 2024, the European Investment Bank approved a 69
million EUR loan to Valencia to acquire 145 electric buses
and related infrastructure, directly contributing to reduced

noise and emissions [127].
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Key Drivers

= Spain’s Climate Change and Energy Transition Law
mandates LEZs in all municipalities with more than 50,000
residents, making Valencia's LEZ a legal requirement [126].

= European directives on ambient air quality and
environmental noise require local authorities to mitigate
pollution levels, pushing Valencia to address NOx, PM2.5,
and traffic related noise [124].

= Growing awareness of the health and quality of life impacts
of air and noise pollution is increasing public demand
in Valencia for cleaner, quieter, and more livable urban

spaces [124, 125].

Challenges

= Ensuring equity in LEZs is challenging, as low-income res-
idents using older vehicles may face economic burdens
without adequate support or alternatives [128].

= Public acceptance of LEZs depends strongly on clear
communication, visible benefits, and perceived fairness.
Otherwise, citizens may see LEZs as restrictive rather than
beneficial, which can reduce compliance and support for
the policy [129].

= |Implementing robust monitoring systems and consistent
enforcement is essential. Weak or delayed enforcement
during phased implementations can undermine the credi-
bility of LEZ policies [130].

® LEZs should be paired with improved public transport to
maintain mobility and reduce traffic volume [128].

Impact on the Future of Urban Spaces

Valencia's LEZ is set to reshape urban space by reducing car
traffic and freeing up space for pedestrians, cyclists, and
green infrastructure. This creates opportunities to redesign
streets for social use, culture, and local commerce rather
than vehicle flow. At the same time, investments in public
transport offer cleaner and more accessible mobility options,
LEZs highlight the need for more frequent, reliable and far
reaching services, especially for residents in outer neighbor-
hoods. As the LEZ progresses, the city moves toward a more
sustainable, inclusive, and human scale design where clean
air, quiet streets, and shared public space become daily
realities instead of distant goals.



HOUSING
MARKET
REGULATION

Adopting New Housing Regulations to
Balance Prices, Tourism, and Community
Needs

Valencia is experiencing a severe housing crisis, driven by
a sharp price rise and a significant drop in available homes.
Since 2019, the city's housing supply has fallen by 83%,
while prices have risen nearly 85% [131]. Projections show
the number of households could grow by 25.8% between
2024 and 2039, further straining an already limited market.
Meanwhile, short term tourist rentals now account for 35%
of all city rentals, reducing long term housing options and
pushing residents out of their neighborhoods. In response,
national and local governments have introduced several
measures. Rent controls apply in high demand areas, and
new developments must include affordable housing, per Law
12/2023[132, 133, 134]. Tourist rentals face stricter rules, and
any new short term rental must be approved by the building’s
homeowners’ association [135, 136].

These actions aim to stabilize the market and support
community strength and livability. Similar initiatives are
rolling out across Europe, as the European Parliament adopts
new rules to regulate short term rentals and boost transpar-
ency [137]. Together, these steps reflect a commitment to

residents’ needs and to more sustainable, inclusive cities.

Facts

= On February 29, 2024, the European Parliament adopted
new rules to harmonize short term rentals data, enhancing
transparency [137].

= Law 12/2023 mandates land reserves for public housing:
40% in new urbanized areas and 20% in redeveloped land
[134].

= Law 12/2023 allows for the declaration of tense housing
markets, limiting rents to previous amounts, with up to
10% increases for long term contracts or improvements
[134].

= Valencia limits tourist apartments to 2% of residential
homes per neighborhood to prevent saturation and pro-
tect residents [136].

= Spain’s Horizontal Property Law reform requires home-
owner association approval for new tourist rentals [135].

Key Drivers

= Since the third quarter of 2019, available homes have
dropped by 83%, while prices have increased by nearly
85% [131].

= The Valencian Community is among the autonomous re-
gions with the highest projected relative growth in the to-
tal number of households. It is estimated that the number
of households will increase by 25.8% between 2024 and
2039, rising from 2,140,660 to 2,692,997 overall [132].

= By early 2025, short term rentals comprised approximately
35% of Valencia's rental market, representing a significant
13 point increase compared to the previous quarter [133].

Challenges

= Even with a focus on massive construction of Public
Protected Housing, its impact on market prices is expected
to materialize only over a three year horizon [131].

= Valencia continues to face a significant shortage of readily
developable land within urban areas, which, combined
with slow and complex administrative processes, delays
the delivery of new housing.

® The presence of over 10,000 illegal tourist homes listed
on rental platforms remains a major challenge. These
unregulated accommodations reduce the availability
of long term housing, drive up rents, and limit access
to affordable homes for residents, worsening the city's
housing crisis [136].

Impact on the Future of Urban Spaces

The new housing rules aim to create neighborhoods that are
fairer and more open to everyone. By regulating the number
of tourist apartments, overcrowding is reduced, enhancing
public spaces for both residents and visitors. Rental price
limits could help maintain housing stability and preserve the
cultural identity of the locals. Increasing affordable housing
promotes greater social and economic diversity. Overall, the
regulations seek to positively impact community cohesion
and ensure housing remains accessible to all residents.
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SMART DATA
PRIVACY

Data Privacy in the Smart City Era:
Balancing Innovation and Trust

The integration of smart technologies in urban environments
has fundamentally transformed how cities operate and how
citizens interact with their urban spaces [138, 139]. At the
heart of this transformation lies tension between technolog-
ical innovation and data privacy rights, shaping not only the
physical infrastructure of cities but also the social, economic,
and governance dynamics that define modern urban life
[140]. Smart cities rely extensively on data collection and
processing to optimize urban services and improve quality
of life [141]. These systems deploy vast networks of sensors,
cameras, and Internet of Things devices that continuously
monitor everything, from traffic patterns and energy
consumption to air quality and citizen management [141].
The data generated enables real time decision making,
predictive analytics, and automated service delivery that can
dramatically improve urban efilciency [142]. However, this
data driven transformation creates challenges for privacy
protection in urban spaces. This existing data collection
transforms urban spaces into environments where anonymity
and privacy become increasingly difficult to maintain [140].
In response, a clear European legislative trend has emerged,
with frameworks like the GDPR, Data Governance Act, and
upcoming Al Act aiming to regulate smart data use while
ensuring fundamental rights.

Facts

= The General Data Protection Regulation (GDPR) enhances
citizens’ control over personal data by granting rights such
as access, rectification, and erasure.

= Data minimization and purpose specification ensure smart
cities only collect data strictly necessary for defined func-
tions, reassuring citizens and building trust [138].

m Ethical, participatory governance models give citizens
meaningful input, fostering a culture of trust and collabo-
rative innovation [139].

= Human-centric design prioritizes citizens’ needs, rights,
and participation, addressing surveillance concerns and
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empowering residents to guide how their data is collect-
ed, processed, and used within smart urban environments
[138, 139].

Key Drivers

= A clear majority (62%) of European citizens are concerned
about not having full control over their personal data on-
line [143].

= European citizens are more willing to share personal data
for smart city applications when they perceive minimal pri-
vacy impacts, showing that data minimization and purpose
limitation directly build trust [144].

= Public trust in data governance is a cornerstone for attract-
ing talent and investment. Cities that prioritize privacy and
transparency are positioned as citizen-centric environ-
ments, increasingly important for businesses and profes-
sionals seeking locations with high standards of living and
digital rights [141].

Challenges

= The rapid rise of loT technologies in smart cities has
created serious security and privacy concerns. These
devices collect vast amounts of personal and environ-
mental data, making them vulnerable to cyberattacks and
misused [142].

= Incidents like ransomware attacks on city systems show
how public trust can quickly collapse after breaches, as
citizens become more hesitant to use digital services [140].

= When privacy feels unprotected, people may change
behavior to avoid monitoring, reducing engagement with
smart services and creating digital divides that weaken the
overall effectiveness of smart city initiatives [140, 145].

Impact on the Future of Urban Spaces

Smart technology is rapidly changing how cities function
across the European Union, improving services like
transport and public safety. However, these systems collect
vast amounts of data, raising serious privacy concerns. In
response, the EU introduced legal protections, especially
the GDPR, to safeguard privacy while supporting responsible
innovation. This discussion examines how data privacy shapes
urban development in Europe, focusing on legal frameworks,
new technologies, ethical challenges, and real-world impacts.
Balancing technological progress with individual privacy
rights remains a key issue as smart cities continue to expand
across the EU.



Growing Private Investment
Public Debt
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ECONOMIC & BUSINESS MODEL TRENDS

Future of Innovation in Urban Spaces

What was once a world of predictable urban patterns, steady
employment, familiar local shops, and consistent community
rhythms is now being reshaped by constant motion and
transformation. In cities such as Valencia, the pressures
exerted by a globalized economy, the rapid advancement
of new technologies, and shifting social dynamics are
profoundly altering the day to day experiences of how people
live, work, and engage in commerce. One can observe the
surge in short term rental properties disrupting traditional
housing markets, the expansion of multinational corporations
establishing a presence in the city, and the redesign of public
spaces, which aim to accommodate changing expectations
from both residents and visitors. At the heart of this ongoing
change lies a pressing and critical question: What kind of
urban future are we actively building for Valencia and cities
like it?

The relationship between the economy and the city is
growing more intricate and multifaceted. On one hand,
innovation unleashes exciting possibilities by introducing new
business models that offer creative solutions to long standing
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urban challenges, pushing local economies in promising new
directions. Yet this progress brings its own set of tensions,
often manifesting as conflicts between economic growth
and housing affordability, efforts to attract investment and
the need to preserve neighborhoods identity, or between
achieving economic progress and ensuring social inclusion.
Urban innovation today transcends simply adopting new
technologies or constructing smart infrastructure; it involves
thoughtfully managing these contradictions and responding
to change in ways that are sustainable, equitable, and fair to
all members of society.

Valencia exemplifies a city facing this complex crossroads.
Certain areas experience a boom driven by tourism
and foreign investment, but simultaneously introducing
challenges such as increasing living costs, rising social
inequalities, and heightened pressure on limited public
services. Simultaneously, global trends like digitalization,
remote work, and automation are redefining the local
economic landscape, transforming labor markets, altering
how value is created and shared, and influencing how

cities compete globally. In these changing circumstances,
innovation becomes more than merely a tool to keep pace,
as it serves as a vital mechanism for shaping and guiding the
direction of change itself.

This means cities like Valencia are not passive reactors
to global forces; they are active laboratories where new
approaches are tested and refined. Innovation should be
understood not as a fixed or final product, but as an ongoing
process of adjustment, learning, and experimentation.
The policies crafted, the support extended to business
ecosystems, and the strategies used to manage urban spaces
will determine whether the benefits of innovation become
inclusive or exacerbate existing divisions. The economic
and business transformations currently underway in Valencia
are immediate and concrete, directly shaping how people
experience life in the city. By exploring these forces and
the tensions they create, urban innovation emerges not as
a luxury or abstract ideal, but as a vital necessity and, most
importantly, as an invaluable opportunity to build cities that
function better for everyone.



MASS TOURISM

Increasing Tourist Influx Affects Valencia's
Locals and Urban Spaces

Mass tourism refers to the rapid and excessive growth
of visitor numbers that can overwhelm city life. Valencia,
like other Spanish cities, has seen record tourism in recent
years, with over 2.3 million travelers in 2023 alone [148]. A
strong post pandemic travel rebound has further increased
these numbers, with Spain receiving an all time high of
around 94 million international visitors in 2024 [146, 149].
While this influx generates substantial income, with tourism
contributing 13% of Spain’s GDP, it also disrupts existing
business ecosystems [151].

Many traditional services and residential buildings have
shifted toward short term rental models and tourism oriented
commerces, driven by higher returns per square meter
[153]. This transformation offers new revenue streams for
property owners and digital platforms, but it also inflates
real estate prices and limits housing supply for residents.
Urban economies grow more dependent on seasonal visitor
spending, heightening exposure to external shocks and
reducing long term economic resilience.

As tourism continues to evolve, cities like Valencia face the
challenge of developing profitable and sustainable business
models while maintaining quality of life for residents.

Facts

= Valencia welcomed over 2.3 million travelers in the year
2023, a record high and about 5% more than in the
previous year 2022 [147, 148].

= Spain received 94 million international tourists in the year
2024 (nearly 1.8 times its population at the time), with the
most visited city in the country being Barcelona [146].

= Tourism contributed 12.3% of Spain’s GDP in the year
2023, a 0.9% increase from the previous year [151].

= The aggregated tourism expenditure in Spain in the year
2024 exceeded 126 billion EUR [150].

Key Drivers

= Low-cost airlines and rentals have made travel more
affordable, fueling a huge increase in global tourist
mobility in recent years [154].

= Online platforms like Airbnb  have expanded
accommodation supply by turning homes into tourist
lodgings, attracting more visitors into city neighborhoods
and decreasing the price of overnight stays [153].

= Tourism contributes significantly to the Spanish GDP, and
provides profitable opportunities to many local businesses
[151].

= Post pandemic “revenge travel” has greatly affected the
increase in tourist numbers, with Spain seeing a huge
tourist growth after COVID-19 restrictions were lifted
[152].

1"

Challenges

= Growing resident backlash and protest movements could
pressure authorities to impose limits on tourism.

= Many locals express frustration over overcrowding, noise,
and the erosion of neighborhood identity, prompting calls
for stricter regulations.

= Environmental degradation and resource overuse may also
lead to restrictions aimed at protecting fragile ecosystems
and historical landmarks, especially in heritage-rich urban
centers.

= Regulatory crackdowns on short term rentals could
reduce accommodation availability for tourists, affecting
affordability and accessibility, while also aiming to restore
long-term housing stock for residents.

= Economic shocks, such as inflation cycles and trade wars,
could reduce international tourists.

Impact on the Future of Urban Spaces

Mass tourism is restructuring Valencia's urban economy,
shifting value creation toward short term rentals and
tourist oriented retail [153]. These changes attract private
investment and digital platform innovation, but they also
displace local businesses and inflate operational costs for
sectors separated from tourism. In the long term, economic
reliance on mass tourism can lead to urban areas vulnerable
to seasonal fluctuations and global demand shocks. To
preserve economic diversity and urban resilience, cities
may need to incentivize hybrid business models, regulate
platform economies, and reinvest tourism revenues into local
infrastructure and housing affordability.

33

R

i

c
o
=]
o
el
ol
3
L]

Ideation




uonelo|dxgy

uonesp|

GROWING
PRIVATE
INVESTMENT

Rising Foreign Investment is Reshaping
Valencia’s Urban Economy

Valencia is witnessing a growing entry of foreign private
investment in recent years, significantly influencing the city’s
economic and social landscape [155], a shift that is redefining
notonly real estate and employment patterns, but also sparking
debates about the long-term implications for cultural identity
and public space usage. Global companies are increasingly
choosing Valencia for its strategic Mediterranean location,
skilled talent pool, and quality of life [157], which gave the
region record high inflows in 2023 [156]. Urban development
is adapting as international firms demand modern office
spaces, logistics centers, and infrastructure upgrades, often
reshaping traditional neighborhoods in the process. Socially,
the city becomes more cosmopolitan, benefiting from diverse
expertise and corporate social initiatives.

However, the entry of foreign investment and multinationals
also raises concerns: local businesses face stronger
competition, and there is potential for rising costs of living
or cultural homogenization [159]. Overall, the trend of
increasing foreign investment in Valencia is transforming the
city into a more globally connected urban hub, while posing
the challenge of ensuring inclusive and sustainable growth
alongside this global integration.

Facts

= The Valencian Community received 3.34 billion EUR in in-
vestment in 2023, marking the highest volume of invest-
ment ever recorded [155].

= The Valencian Community recorded 227 million EUR in
gross productive investment in the first quarter of 2024
[155].

= As of early 2024, the Valencia region hosts 2,089 foreign
owned company headquarters, plus an additional 1,091
foreign affiliated branch offices [155].
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= The stock of foreign investment in Valencia rose to 10 bil-
lion EUR (8.0% of regional GDP) in 2022, which is the high-
est level ever [155].

Key Drivers

= Valencia's position on the Mediterranean and its major
port make it a leading logistics and export hub, attracting
global firms seeking strategic access to European, African,
and Middle Eastern markets [157].

= The region’s universities and multiple science parks supply
a highly qualified workforce, appealing to knowledge-in-
tensive multinationals and facilitating R&D collaborations,
innovation clusters, and startup partnerships [157, 158].

= Valencia offers an excellent quality of life, with a pleasant
climate, robust healthcare, reliable infrastructure, and rich
culture, which helps draw foreign professionals and shape
long-term investment decisions in the city [157].

Challenges

= Shifting political tides or new regulations (e.g. higher tax-
es or restrictions on foreign corporations) could diminish
Valencia's appeal to multinationals, curbing investment
inflows.

= An influx of high paying international companies may drive
up office rents and housing prices, eroding the city’s cost
advantage [159]. This can fuel inequality or resentment
among local communities, potentially provoking opposi-
tion to further corporate expansion.

= |f foreign subsidiaries import most inputs or talent without
integrating with local suppliers and workforce, the broader
regional economy gains less benefits [160].

Impact on the Future of Urban Spaces

Rising foreign investment will be a defining factor in Valen-
cia's urban future. Economically, it promises growth, job cre-
ation, and technological advancement, potentially elevating
Valencia into a top tier international business center [158].
This transformation could enhance Valencia’s global connec-
tivity and presence, but it poses urban planning challenges:
city leaders must manage higher demand for real estate and
public services to prevent congestion and affordability issues.
In sum, the growing footprint of foreign investment in Va-
lencia could drive a more dynamic and internationally con-
nected urban environment, but the key will be in balancing
corporate driven growth with quality of life for all residents
in the city.



PUBLIC DEBT

A Closer Look at Public Debt: Growth or
Control?

According to the information available on the official
website of the Generalitat Valenciana (GVA), the public
debt (PD) of the Valencian Community has shown a slight
yet steady increase throughout the period spanning from
2023 to early 2025 [161]. Over this timeframe, the total
debt has grown gradually each year, reflecting a consistent
upward trend. This evolution points to the region’s ongoing
financial responsibilities, which include routine government
expenditures, pressure put on the finance area, and
exceptional costs related to unforeseen events. One notable
contributor to this rise in debt has been the substantial
investments made for recovery and reconstruction following
the damage caused by the severe DANA floods [162].

Currently, the Valencian Community holds the highest public
debt-to-GDP ratio among all autonomous communities in
Spain, significantly exceeding the national average [161].
Additionally, the level of debt assigned to each resident is
also among the highest within the country [163]. The GVA has
acknowledged that public debt now consumes a considerable
portion of its annual fiscal resources. The region’s ratio of
debt to its current revenues reached particularly high levels in
the year 2024, emphasizing the significant strain this financial
obligation imposes on the region’s budget management and
future planning efforts [164].

Facts

= [n 2023, the public debt of the Valencian Community stood
at 57,996 billion EUR, reflecting the financial obligations of
the regional government [161].

= |n 2024, the debt rose by 4.03% to 60,332 billion EUR,
indicating notable annual growth [161].

= By the end of Q1 2025, the debt increased slightly again
by 0.06% [161].

® The sharpest increase occurred between 2023 and 2024,
primarily due to flood recovery spending that placed
additional strain on regional finances [162].

Key Drivers

= The Valencian Community is one of the Spanish regions
that receives the least financial support from the state on a
per capita basis. This lack of sufficient central government
funding creates significant budgetary pressure [165].

= Limited funding forces the region to rely more heavily
on borrowing as a way to finance its public services
and operations. This increased dependence on loans
contributes to higher levels of public debt compared to
other autonomous communities in Spain [165].

= The recent severe flooding caused substantial damage
to infrastructure, obliging the Generalitat Valenciana to
invest heavily in recovery plans. This urgent expenditure
led to a further escalation of public debt[162].

Challenges

= A significant portion of the GVA's PD is used to finance
crucial public services, including the healthcare systems,
educational institutions, and infrastructure, which have
high and often growing expenditure requirements [164].

= Rising debt restricts the government's ability to invest in
long-term development, potentially delaying or limiting
funding for non-core sectors or urban spaces [161].

= Continued limited state funding given the region’s status
as one of the least funded per capita makes PD levels likely
to rise faster than elsewhere [165].

Impact on the Future of Urban Spaces

The increase in PD significantly limits the regional
government’s capacity to invest in urban innovation
infrastructure. A large share of its budget must go toward
debt servicing, reducing funds available for transformative
projects. Despite some economic resilience, the constant
need to manage high debt levels constrains fiscal flexibility
and hampers investment in innovative urban development.
This forces the region to depend more heavily on external
funding and national support to move forward with
innovation-focused initiatives, especially in less central areas.
These structural financial constraints make it difficult for the
Valencian Community to independently prioritize ambitious
urban innovation strategies [166, 167].
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UNBALANCED
MARKET
FORCES

How Unbalanced Growth Shrinks Markets
and Disrupts Investment

In the Valencian Community, inequality profoundly impacts
the economy and shapes business models by altering funda-
mental market dynamics, consumer behavior, and labor sup-
ply. The high At Risk of Poverty or Social Exclusion (AROPE)
rate indicates that almost three out of ten people are at risk
of poverty or social exclusion [176]. This directly limits how
much people can spend on goods and services, which affects
businesses. It forces companies to either target narrower,
higher-income market segments or engage in intense price
competition in mass markets, potentially limiting profit mar-
gins and innovation incentives [168, 169, 170].

Furthermore, the persistent gender pay gap, where women's
salaries are significantly lower than men's, reduces the overall
purchasing power of a substantial portion of the workforce,
impacting the size and growth potential of consumer markets
and influencing product development and marketing strate-
gies for businesses [171, 172]. Such economic disparities can
also lead to inefficiencies in the labor market, as unequal ac-
cess to education and opportunities may limit the availability
of skilled talent and reduce overall productivity, thereby af-
fecting the competitiveness and long-term growth prospects
of businesses in the region [169].

Facts

= |n 2023, the AROPE rate in the Valencian Community was
29.5%, meaning over 1.4 million people were at risk of
poverty or exclusion, reducing overall consumer demand
[176].

= As of April 2025, the region recorded a Consumer Price
Index (CPI) of 2.5%, higher than the national average of
2.2% [178].

= In 2022, the gender pay gap was 5,385 EUR, with women
earning only 79.2% of what men earned [171, 172].
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= This income disparity reduces disposable household in-
come and hinders broader economic output and con-
sumption [171, 172].

Key Drivers

= Labor market instability marked by precarious contracts
and high unemployment erodes workforce reliability, rais-
ing operational costs and making it difficult for firms to
pursue sustainable, long-term business models [172].

= Heavy reliance on low-wage industries limits income
growth and curtails purchasing power, forcing businesses
to adjust to narrow, less predictable markets [168, 169].

= Weak social protection systems widen inequality and hol-
low out the middle class, polarizing demand between luxu-
ry goods and basic services. This environment complicates
inclusive business growth and revenue planning [170, 171].

Challenges

= Low disposable income among a large population seg-
ment weakens aggregate demand, restricting the scalabil-
ity of consumer-driven business models [169, 171].

= A shrinking middle class in the Valencian Community has
resulted in downward mobility, declining job quality, and
rising proximity to lower social classes fueling social polar-
ization and tension [170, 171].

= High poverty and exclusion raise public spending needs,
reducing state investment in innovation, infrastructure,
and SME support. This deters private investment and com-
plicates long-term business planning, weakening regional
competitiveness [168, 170, 171].

Impact on the Future of Urban Spaces

Inequality, a rising CPI, and stagnant wages define the eco-
nomic environment of the Valencian Community. These
trends reduce consumer spending power and shrink market
demand for innovative urban solutions [178]. For businesses,
this results in limited adaptability, increased price sensitivity,
and reduced motivation to invest in new products or services.
With the CPI at 2.5% in April 2025 above the national rate,
higher living costs are squeezing profit margins and increas-
ing competition for a shrinking pool of affluent consumers
[179]. These dynamics undermine stable revenue streams, el-
evate investment risks, and limit long-term commitments to
urban innovation. As a result, economic growth and business
model diversification are increasingly constrained across the
region [168, 169, 170].



NEW WAYS OF
WORKING

How Hybrid Work and Innovation
Ecosystems Are Redesigning Urban
Economies

The way we work is changing fast. Since the COVID-19 pan-
demic, remote and hybrid work models have gone from
temporary solutions to long-term strategies across sectors
[180]. At the same time, the rise of artificial intelligence (Al),
automation, and digital platforms is increasing efficiency an-
dreshaping business models [181, 182]. These changes are
accelerating the shift toward high-skilled, tech-enabled jobs,
especially in service-based economies [182, 183]. In parallel,
cities like Valencia are evolving into emerging innovation
hubs, with an increase in startup activity between 2018 and
2024 [184]. The city now hosts accelerators like Lanzadera,
innovation spaces and growing Research and Development
centers such as the Polytechnic City of Innovation [184].
These developments are attracting investment, talent, and
new business models, especially in Al and deeptech.

As more people work remotely and businesses go digital, ur-
ban spaces are adapting. The demand for flexible infrastruc-
ture, reliable connectivity, and new urban mobility patterns
is growing. If this trend continues, the economic geography
of cities could be redefined: distributed innovation, flexible
workspaces, and localized startup ecosystems will shape the
next phase of urban development[181, 184].

Facts

= Generative Al increased customer service agents’ pro-
ductivity by an average of 14%, with a 34% improvement
among novice workers [185].

= 90% of large companies have adopted hybrid work mod-
els, and over 50% of employees state they won't return to
jobs lacking remote options [183].

= Global GDP could increase by up to 14% by 2030 due to Al,
generating approximately 15.7 trillion USD in value [182].

m |n 2023, Generative Al attracted 25.2 billion USD in private
investment nearly 9 times more than in 2022 accounting
for over a quarter of all Al investment [186].

= Valencia’s startup ecosystem grew 6x from 2018 to 2024,
surpassing 1,200 active startups and attracting record pri-
vate capital [184].

Key Drivers

= A growing wave of public private investment, exceeding
250 million EUR, has positioned Valencia as a rising innova-
tion hub, supported by R&D centers, start up accelerators,
and venture capital initiatives that support a fast growing
entrepreneurial ecosystem [184].

= The COVID-19 pandemic catalyzed the adoption of re-
mote work, automation, and digital transformation across
industries [180].

= Companies increasingly view Al and digital tools as long
term strategic assets to reduce costs, access global talent,
and rapidly scale innovation in competitive markets [181,
187].

Challenges

= While Al and automation can bring gains in productivity,
they also carry the risk of displacing existing jobs and low-
ering wage demand in specific sectors. These effects may
further widen socio economic gaps between developed
and developing economies if not managed carefully [188].

= |n addition, several barriers continue to limit the full im-
plementation of Al across organizations. These include a
shortage of skilled professionals, high upfront adoption
and training costs, and technical limitations such as algo-
rithmic bias that can undermine trust and performance
[181, 189].

Impact on the Future of Urban Spaces

Hybrid and digital work models are transforming urban life.
Reduced commuting is reshaping mobility patterns and eas-
ing pressure on central business districts [183]. In cities like
Valencia, the growth of tech based firms is creating new hubs
for innovation, changing how office space, housing, and local
services are used [184]. Demand is rising for coworking spac-
es and smart infrastructure. Public investment in connectivi-
ty and talent development will be key to shaping inclusive,
economically dynamic urban spaces. If managed well, this
shift can boost productivity and position mid sized cities as
powerful innovation engines [181, 184].
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EXPLORATION

In the upcoming chapter, the outcomes of the process for validating market hypotheses and problem statements are
explored. This phase primarily revolves around the discovery of white spaces and opportunity areas in the established
sector of urban innovation. Through the clustering of the topic, findings are distilled into four key opportunity spaces,
and the most critical problems and opportunities within the chosen domain are identified. The exploration phase places
a priority on the testing and re-evaluation of hypotheses, alongside an examination of the existing landscape to pinpoint
key market players..

UNLOCKING THE POTENTIAL OF SMART GLOBALIZED CITIES, FADING ROOTS
CITIES

INCLUSIVE CITIES, INNOVATIVE FUTURES

ADRESSING CLIMATE CHANGE IN URBAN
SPACES
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UNLOCKING THE POTENTIAL OF

SMART CITIES

Data, Privacy, and Public Space Reinvention

As urban populations grow and infrastructure strains under
increasing demand, cities are turning to digital technologies
to stay functional and sustainable. However, despite
widespread innovation, three key opportunity areas remain
underdeveloped: the systematic use of data in decision
making, the protection of citizen privacy, and the digital
integration of public spaces.

Firstly, data driven decision making offers a way to
radically improve city governance by making policies more
responsive and evidence based. Big data tools can help
optimize mobility, resource allocation, emergency response,
and urban planning. However, institutional inertia and
fragmented systems often prevent cities from turning raw
data into meaningful insights. Many municipalities still rely on
outdated models, while others lack the digital infrastructure
to coordinate real time information flows. In this landscape,
empowering cities with powerful and accessible analytics
platforms can help them significantly improve their systems’
performance and efficiency.

Additionally, smart cities depend heavily on collecting
personal data, from mobility patterns to behavioral trends,
yet privacy governance lags far behind technological
progress. Citizens often don’t know who controls their data
or how it is used, leading to a growing trust gap. With private
companies operating much of the smart city infrastructure,
inconsistent standards only worsen the issue. The market
opportunity here lies in establishing transparent, citizen
centered data governance systems that prioritize fairness,
accountability, and consent. Emerging models like data trusts
or participatory data frameworks could build legitimacy and
allow smart cities to grow responsibly.

Finally, while sectors like transport or energy are becoming
more connected, others, such as public spaces, which are the
heart of community life remain underutilized. Parks, plazas,
and urban landmarks are still designed as static environments,
despite being rich in potential for interaction, data collection,
and citizen services. This digital gap is often caused by very
different and seemingly unrelated reasons, which fail to

B B ¢

place the citizen as the main priority. Nevertheless, with
technologies like loT sensors and edge computing, now
more affordable and scalable, we see a clear opportunity to
transform these spaces into hubs of real time responsiveness,
inclusion, and sustainability.

The market hypothesis here is that a new generation of
smart city solutions can emerge by aligning these three
vectors: data utilization, digital rights, and inclusive public
space design. This approach is based on recent studies and
urban innovation frameworks, and it incorporates global
best practices in civic tech, privacy regulation, and urban
loT deployments. If these opportunity areas are developed
together, it would be possible to create smarter, safer, and
more equitable cities for everyone.
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DATA DRIVEN DECISION
MAKING

Improving Efficiency and Performance Through Decisions Backed by Data

Data driven decisions in the context of urban spaces represent a great opportunity to improve the utilization of empirical data
to inform policies, enhance service delivery, and promote sustainable growth [190, 191]. As urban environments face increasing
complexities due to economic shifts and social dynamics, the integration of data analytics has emerged as a crucial strategy for
improving city governance and operational efficiency [191].

Despite this, many cities still haven't adopted data driven decision making, mainly due to institutional inertia and limited
technical capacity [192]. For instance, while some municipalities leverage real time traffic data to optimize mobility, others
continue to rely on outdated planning models [193]. The lack of integration across urban systems limits the potential to address
interconnected challenges, such as air pollution, congestion, and energy use [194]. This lack of adoption represents a significant
opportunity: integrating data analytics into governance frameworks can make urban management more effective and evidence
based [195, 196].

As cities continue their digitalisation efforts, the opportunity to embed data driven decision making and practices across urban
systems will only grow [196]. By investing in data solutions and integrating their insights into existing governance frameworks,
urban leaders can upgrade their decision making significantly, improving policy and its long term effects.
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Steven Koonin, Director of NYU’s Center for Urban Science and Progress
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DATA PRIVACY

Balancing Innovation with Citizens’ Digital Rights

Smart cities are transforming urban life by integrating data driven technologies into everyday infrastructure. From optimizing
traffic flow to monitoring environmental conditions, these systems depend on the continuous collection and analysis of personal
and behavioral data. While such innovations aim to boost efficiency and quality of life, they often raise concerns about individual
privacy [197].

Most people don't know what data is being collected, how it is used, or who has access to it. The growing role of private
companies in managing city technologies adds complexity, as they may not follow the same transparency rules as public
institutions [198]. Surveillance tools, such as facial recognition or motion sensors, can also be misused for profiling or
manipulation, especially where democratic protections are weak [199]. As these technologies expand, the power gap between
data collectors and ordinary citizens is widening [200].

Yet, this challenge presents a major opportunity. Cities can rethink how data is governed, how citizens participate in decisions,
and how trust is built. More transparent systems, clearer data rules, and stronger collaboration between governments,
businesses, and communities could help ensure that smart cities create not only technical progress, but also fairness, inclusion,
and public confidence [200].

Dr. Stefaan Verhulst, Co-Founder & Chief Research and Development Officer, The GovlLab
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DISCONNECTED PUBLIC SPACES
IN AN INCREASINGLY SMART
WORLD

Bridging The Digital Gap in Urban Public Environments

Smart cities are a reality with the increase of smart solutions in many sectors, such as transportation and energy. However, many
public spaces remain digitally outdated, lacking connectivity, interactivity, and real time data feedback [202, 203]. This digital lag
creates missed opportunities for community engagement, safety, accessibility, and operational efficiency [205, 206].

Most problems come from factors such as high upfront costs, fragmented governance, lack of cross sector coordination, and
privacy concerns. Many cities still treat public spaces as passive, rather than dynamic, data rich environments. With the growing
maturity of technologies like loT devices, edge computing, and interoperable data platforms, it makes no sense to turn a blind
eye to the opportunity to transform them into interactive, efficient and citizen responsive spaces [207, 208].

Digitally integrated public areas could support not just real time alerts or adaptive lighting, but also crowd flow analysis and
environmental sensing, enabling smart cities not only to help citizens optimize their time and resources, but to reimagine urban

spaces as opportunities for social connection, safe leisure, and inclusive belonging, regardless of one’s social group or
background. It is about turning urban spaces into places of citizen engagement, going one step further [205, 209].

Jon Kabat-Zinn, Professor of Medicine at the University of Massachusetts
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INCLUSIVE CITIES,
INNOVATIVE FUTURES

Future of Innovation in Urban Spaces

In today’s rapidly evolving urban landscapes, there is a
pressing need to reshape how individuals, families, and
communities connect, learn, and participate in public life. The
increasingly digital nature of our environments has revealed
significant gaps in emotional, social, and civic infrastructure.
Gaps that, if left unaddressed, risk deepening isolation,
eroding trust in governance, and weakening social cohesion.
Yet, within these challenges lies a powerful opportunity: to
develop inclusive, forward thinking solutions that actively
restore real-world connection while embracing the tools and
insights of a digital age. This is not simply about reversing
negative trends, but about purposefully building urban
systems that are more human, equitable, and emotionally
intelligent.

We are entering a moment in which innovation has the
chance to fundamentally transform the social fabric of cities.
The opportunity is not limited to one demographic or issue;
it spans across generations and sectors, from how we engage
with our families and neighbors to how we shape the policies
and spaces that define public life.

45

What emerges is an integrated problem space characterized
by the fragmentation of social bonds, exclusion across
age and technological lines, and declining participation in
democratic processes. Responding to these intertwined
issues requires more than standalone interventions; it calls
for a systems level approach that designs for connection in
all forms, emotional, generational, spatial, and institutional.
Our market hypothesis is built on this holistic vision. It
proposes that digital tools, physical spaces, and civic culture
can be realigned to foster deeper social and intergenerational
connections if approached through inclusive design and
community co-creation. It recognizes that technology, if
intentionally applied, can re-enable face to face interaction
rather than displace it. It suggests that cities can once again
become places of belonging and collective purpose through
new infrastructures that invite collaboration rather than
passive consumption.

This view is grounded in interdisciplinary research across
public health, urban planning, and political science. It draws
not only from institutional reports and academic studies, but

also from real world use cases where community-centered
design and digital democracy tools have shown impact. This
includes innovations in shared public spaces, elder inclusion
programs, and participatory technological platforms
that prioritize transparency and accessibility. Rather than
assuming a tension between the digital and the physical,
the hypothesis frames technology as a potential amplifier
of empathy, engagement, and equity when implemented
responsibly.

The broader opportunity is cultural as much as it is
infrastructural. It is about revaluing human interaction in
settings where it has eroded, rethinking participation as a
shared civic practice, and resisting the fragmentation that
often comes from individualistic or exclusionary systems.
Cities that recognize this shift and respond with integrated,
mission driven solutions will not only meet a growing need but
shape the future of public life. In this context, reconnecting
people across screens, generations, and decision making
platforms is not a niche ambition. It is one of the most urgent
and scalable challenges of our time.



TOGETHER, DIFFERENTLY

Restoring Real Connection in a Digital Age

In today’s fast paced urban life, an increasing number of families are feeling emotionally and socially isolated, largely due to
the deep integration of digital technology into our daily lives. Spending too much time on screens is starting to take a real toll
on families. Nearly half of U.S. adults report feeling lonely, with young adults especially affected [210]. By 2024, studies found
that about a quarter of young people used smartphones in ways that resemble behavioral addiction [211]. Moreover, parents
often struggle to manage their children’s screen time, and these digital habits can increasingly replace essential face to face
interactions, ultimately harming children’s development [211]. This growing issue, however, also presents an opportunity for

creative solutions.

One promising opportunity is the development of tech enabled “third spaces,” places outside home and work where families
can connect in person while still engaging with technology in positive and enriching ways. Drawing inspiration from Creative
Community Spaces (CCSs), these hubs could gradually evolve into Smart Inclusive Community Centers that offer interactive and
engaging environments designed to foster connection and learning [212, 213]. With thoughtfully designed programming, such
spaces can actively bring families together and significantly strengthen urban social bonds [210, 213].

Dr. Tedros Adhanom Researcher, Politician and the Director-General of World Health Organization
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ELDERLY INCLUSION IN CITIES

Bridging the Gap: Inclusive Cities Against Elderly Loneliness

Loneliness among older adults in Spain is a growing and complex issue. Several factors contribute to this problem, including
life transitions such as retirement, the loss of loved ones, and declining physical health, all of which lead to significant social
isolation [215]. This issue tends to be more severe in large urban areas, where fast paced lifestyles and social dispersion make
it harder for older adults to maintain close relationships [216]. Furthermore, the digital divide worsens the problem, as many
older people lack access to or the skills needed to use modern technologies that could help them communicate and receive
social support [217].

As Spain’s population continues to age and life expectancy increases, loneliness among older adults is expected to become
even more widespread. This has serious consequences for their mental and physical health, contributing to depression, anxiety,
and other health problems. Nevertheless, this challenge also presents a significant opportunity to develop inclusive solutions
that promote social interaction, emotional well being, and intergenerational learning [218]. Platforms tailored to older adults,
combined with community programs connecting seniors with peers and younger generations, can help reduce isolation. By
fostering meaningful connections and enhancing access to technology, these initiatives could improve the quality of life and
help society better support and integrate its aging population into social life.

Margarita Carrasco, Psychologist at BluaU Sanitas
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URBAN DECISIONS
GO CRYSTAL CLEAR

Making Governance More Open, Responsive, and Inclusive Through Democracy

Traditional PB models often fail to provide citizens with real time insight into what happens after voting. Without transparent
tracking, proposals remain “black boxes” once selected, weakening trust in the process. In Spain, local cases demonstrated
that inadequate communication of budget decisions and unclear rules eroded citizen confidence [219]. Global reviews of PB
note structural barriers, including limited post vote visibility, soggy feedback loops, and unclear accountability, which hinder
long term impact [220]. This transparency gap undermines the very democratic promise of participatory budgeting, as citizens
can submit ideas, but seldom know if or how these ideas are executed, discouraging engagement and perpetuating skepticism.

Newly developed open source digital tools will transform PB by improving transparency, traceability, and citizen trust [221, 222].
Studies show digital PB enhances democratic legitimacy and accountability. Looking ahead, cities like Valencia could further

enhance transparency in PB by integrating algorithmic audit trails and publishing voting rule metadata [223, 224]. These inno-
vations propose real time impact indicators to track project outcomes and empower residents to track compliance and assess

effectiveness as well [225, 226].

As digital democracy advances in Europe, adopting transparent, open source PB platforms offers a significant opportunity. This
approach can rebuild civic trust, bolster fiscal accountability, and anchor urban governance in inclusive, traceable processes.

Michael Moore, American Film Director and Social Activist
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ADDRESSING CLIMATE CHANGE IN

URBAN SPACES

Future of Innovation in Urban Spaces

In the past years, urban centers have become a focal point of
the climate crisis. Cities like Valencia offer vivid illustrations
of the pressures now bearing down on public infrastructure,
social spaces, and ecological balance. Climate stress is no
longer a distant concern; it is a matter of everyday life. From
seemingly never ending heat waves to sudden flooding epi-
sodes, such as the recent DANA events. Communities are ex-
periencing firsthand how rising temperatures and intensified
weather patterns are reshaping urban experiences. These
conditions are amplified by the built environment itself, with
artificial surfaces, traffic congestion, and inefficient waste sys-
tems compounding the strain.

Whilst recognizing the threats is necessary, equally import-
ant is to focus on the opportunities that arise. The increased
discomfort and dysfunction of public areas highlight how
critical it is to rethink the design, use, and resilience of our
urban spaces. City inhabitants are finding out that what
was once taken for granted, is not. Streets with shade, low
temperatures, and clean pavements do not come naturally;

they are the result of specific actions. Fortunately, digital
technologies and data driven approaches open the door to
more efficient and equitable urban planning. Computational
modeling and sensor networks, for example, allow cities to
dynamically adapt to thermal stress, water flow, and shifting
human needs.

The area of resource management stands as one where sig-
nificant improvement can be made. Cities can make better
use of water, gas, electricity, and waste. Waste, even though
it has long been considered a logistical nuisance, is becoming
a mirror of consumption and sustainability. With European
cities falling short of ambitious recycling targets, the urgency
to redefine how waste is perceived and managed has grown.
New systems of traceable disposal and smart monitoring
point toward a future where the separation of materials and
behavioral insight enable more circular and accountable ur-
ban ecosystems.

Mobility sits at the heart of climate transformation too.
Transport systems fuel a considerable share of emissions
and pollution, yet they also hold the potential to make cities
more inclusive, healthier, and adaptive. The push for elec-
trification, shared transit models, digitally coordinated mo-
bility, and the 15-minute city are an opportunity to realign
how citizens move through their environments, especially
in places where physical infrastructure and socio economic
disparities intersect.

In navigating these pressures, each challenge uncovers new
possibilities. Discomfort in public spaces points to the po-
tential for inclusive design; inefficient waste management
opens the way for smarter urban ecosystems; outdated
transport systems invite rethinking how we move through
space. The ability to identify and understand these pain
points allows cities to evolve, not just to tolerate climate
disruptions, but to improve the quality of urban life for all
who inhabit them.
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LIVEABLE PUBLIC SPACES

Battling Heat and Heavy Rain in Urban Public Spaces

Like many Mediterranean urban centers, Valencia experiences frequent and intense heat waves, exacerbated by the urban
heat island (UHI) effect, where artificial surfaces retain heat, making urban areas significantly warmer than surrounding rural
ones [227]. Intensified precipitation events, like the DANA flood, are also a great cause of distress among the population [228].
Both extreme weather events are rising in frequency and intensity due to anthropogenic climate change [229]. This demon-
strates the necessity of proactive climate adaptation, considering various future climate scenarios, which will be crucial for

mitigating adverse impacts and fostering long term sustainability [230].

This increasingly makes public spaces uncomfortable, driving people indoors and rendering them useless. This impedes social
interaction and recreation, damaging both local communities and tourism [231].

As this problem is more prevalent in our daily lives, the need and political appeal in implementing solutions will be greater. Tech-
nological advancements will allow focused initiatives to have a greater impact. Data collecting technologies could, on the one
hand, allow for better targeted help where people need it, allowing efficient resource management and emergency tackling.

On the other hand, computational fluid dynamics could allow both real time adaptations and local design principles to improve
wind, heat, and water flow, resulting in safer cities for everyone [232].

Peter Calthorpe, Founding member of the Congress for New Urbanism
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GREEN MOBILITY

Tackling Air Pollution and Emissions Through Innovative and Inclusive Green Mobility

Green mobility exists as a vital response to the urgent need to reduce urban air pollution and greenhouse gas emissions.
Transport alone accounts for roughly 30% of CO2 emissions in Europe and is a leading source of urban health problems [233].
Beyond environmental gains, green mobility offers the promise of cleaner air, healthier cities, and new public spaces by shifting
away from private fossil fueled vehicles toward shared mobility, public transport, and innovative low emission solutions like
electrification and digital platforms [234, 235]. Aligned with the 15-minute city model, which encourages local access and
less car dependency, these changes support more inclusive, sustainable urban living. Technological advances, such as smart
transport systems and Al driven mobility planning, are enabling cities to become more efficient and accessible, with particular
benefits for vulnerable social groups in terms of inclusion and accessibility [234].

Nevertheless, the transition faces several significant challenges. The required investment in infrastructure and technology is
substantial, especially for charging networks or electrified fleets, and many rural or small urban areas lag behind in service
provision [237]. Long standing preferences for private car ownership and skepticism around new mobility models present
obstacles to widespread adoption despite their benefits. Emerging risks also include the challenges of managing EV related
hazards, such as battery fires in dense urban environments, which require new emergency response strategies [238].

Frans Timmermans, Executive Vice President of the European Commission (2020-2023)
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URBAN WASTE, REIMAGINED

Recycling Improvements Pave the Way for Cleaner, More Sustainable Cities

Making efficient use of resources in our urban environments is essential to tackle climate change. Waste and rubbish, being one
of these resources, strangely so. In some areas of Europe, the rubbish produced by the citizens spills onto the streets, the parks,
and even landfills [239]. Polluting and dirtying our living spaces [239]. But this is set to change in the future, by 2030, the EU
wants its member countries to recycle 60% of their municipal waste [240]. Spain, in 2022, was only able to recycle 42.9% [241].
To meet the demands of Brussels, many cities will have to implement changes.

Thankfully, we are not without options. Modern technologies can help us deal with waste. From the installation of LPWAN
sensors to having digital locks that help us figure out who recycles and who does not [242]. Some of these innovative systems
have already been successfully tried in some cities [243]. Now they just have to expand. Public private partnerships could shape
the coming years of waste management in major European cities. This is vital to reach more sustainable urban spaces where
separation and recycling become the new reality. A vital need considering the 5 metric tons of waste that the average EU citizen
produces annually [240].

Bas Boorsma, Founder of Urban Innovators Global and Expert on Digitalization, in its Economist Impact Article [244]
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GLOBALIZED CITIES, FADING ROOTS

Future of Innovation in Urban Spaces

The rapid evolution of global cities under the pressures of
globalization has brought forward a series of complex chal-
lenges that threaten the social cohesion, cultural identity, and
economic balance of urban environments. As cities become
increasingly interconnected through global networks of
commerce, capital, and tourism, the traditional foundations
of neighborhood life are progressively eroded. A primary
manifestation of this change is the gradual disappearance of
locally owned businesses. Small independent retailers, which
historically served as key pillars of community identity and
social interaction, are being displaced by large multinational
corporations and global e-commerce platforms. This shift has
contributed to a homogenization of urban commerce, lead-
ing to more generic streetscapes, decreased walkability, and
weakened local economic circulations.

The challenges extend beyond retail. Gentrification pres-
ents a further disruption to the urban fabric, especially in
low-income and culturally rich neighborhoods. The arrival of
wealthier residents in these areas causes a marked increase in
property values and rental costs, ultimately displacing long-

55

term, often vulnerable populations. Long-established social
networks are fractured, and neighborhoods shift to cater pri-
marily to affluent newcomers, reducing cultural diversity and
social inclusion. This displacement deepens urban inequal-
ities, limits access to local opportunities, and exacerbates
feelings of alienation among displaced groups.

Mass tourism further complicates the urban landscape. The
combination of affordable travel, short-term rental platforms,
and the global desire to visit iconic cities has saturated many
historic districts. Residents frequently experience overcrowd-
ing in their public spaces, with streets, plazas, and cultural
landmarks dominated by transient visitors. Such saturation
diminishes the quality of life for local populations, places un-
sustainable pressure on urban infrastructure, and accelerates
the commercialization of space. The collective impact of de-
clining local businesses, displacement through gentrification,
and tourist saturation creates cities that feel less authentic,
less inclusive, and increasingly oriented towards external
consumption rather than internal community well-being.
Despite these multifaceted problems, new opportunities are

emerging to counteract these negative trends. The strategic
use of digital platforms offers a promising avenue to revi-
talize urban life by promoting local commerce, encouraging
responsible tourism, and supporting inclusive community
engagement. Digital tools can increase the visibility of small
businesses, help distribute tourist flows toward lesser-known
but culturally significant areas, and foster experiential forms
of tourism that integrate visitors into local life.

Such interventions can be further strengthened by forming
partnerships between municipalities, local entrepreneurs,
and cultural organizations, ensuring that urban development
prioritizes social equity and cultural preservation. Communi-
ty-led planning initiatives and protective policies for afford-
able housing and small businesses are essential complements
to digital innovation. Our hypothesis is that a dual strategy
combining technology with participatory governance can re-
store the balance in global cities, foster resilient local econo-
mies, and protect the cultural integrity of urban spaces in the
face of globalization.



GENTRIFICATION TIME

Urban Upgrades, Social Downgrades

One of the greatest challenges in sustainable construction is the high cost and limited accessibility of eco-friendly materials,
such as low-carbon concrete, recycled steel, and energy-efficient insulation. These materials typically command a premium price
compared to traditional alternatives, making them difficult to implement in many projects, especially in developing regions or
smaller-scale developments. Additionally, the decentralization of supply chains and insufficient emphasis by companies restrict
both competition and the availability of these materials, further complicating procurement and hindering the scalability of green
building initiatives [251].

However, as demand for sustainable materials grows and technology advances, costs are expected to decrease. Innovations in
material science, hold significant potential to make these materials more affordable [252, 253]. This presents a key opportunity
for businesses: by making these materials more competitively priced, their adoption in construction can accelerate, reducing
environmental impact and enabling broader market scalability. Investing in research, developing cost-effective materials, mak-
ing new applications in which you can see the properties of these materials, creating new applications where you can see the
properties of these materials and compare them with traditional ones, making it easier to determine where and how to use
these sustainable materials or creating supply chain solutions to optimize efficiency could help drive a faster transition to a
greener, more accessible construction industry.

These are great opportunities to promote the use of sustainable materials, which will help reduce their cost. If new companies
start buying them, there will also be a significant reduction in the emissions produced by traditional material production.

Urban Planning Expert, Dr. Loretta Lees [250]
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THE NEW ECONOMIC URBAN
LANDSCAPE

The Role of Digital Platforms in Sustaining Local Businesses and Reinvigorating Urban
Spaces

The decline of local businesses, driven by globalization and shifting consumer preferences, has significant implications for the
configuration and vitality of urban spaces [260, 261]. Traditionally, local businesses have served as key contributors to the social
and economic dynamics of urban environments, fostering vibrant streetscapes, enhancing walkability, and encouraging social
interaction within neighborhoods [262]. The closure of these establishments leads to an increase in vacant storefronts, reduced
pedestrian activity, and the gradual deterioration of community-oriented urban life [262].

The homogenization of commercial activities, dominated by multinational chains and e-commerce giants, contributes to the
loss of unique urban identities [261, 263, 264]. This shift diminishes the diversity of goods and services available within cities,
replacing culturally rich, locally rooted commerce with standardized global offerings [263, 264]. Furthermore, the decline of
local businesses undermines urban resilience, as profits from global corporations are often extracted from the local economy,
weakening local economic circulation [260, 261].

Conversely, the integration of tools and platforms presents an opportunity to reinforce the role of local businesses within urban
spaces. Facilitating online visibility and customer engagement can drive foot traffic back to local retail areas, revitalizing public
spaces and fostering community cohesion. This dynamic supports more sustainable and inclusive urban environments, where
local commerce remains integral to urban life.

Jason Wingard, Forbes (2022)
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OVERCROWDED URBAN
STREETS FROM MASS TOURISM

How Public Spaces are Becoming Saturated and Unlivable

Cities are increasingly overwhelmed by the constant flow of tourists that saturate public streets, plazas, and key urban areas
[251, 252, 253]. Mass tourism, driven by cheaper flights, digital platforms like Airbnb, and a growing global middle class, con-
centrates large volumes of visitors into small, central zones [254, 252]. This has turned public spaces into crowded corridors of
movement and consumption, making it difficult for residents to enjoy or even access their own neighborhoods [251, 255, 256].

These conditions create urban tension and frustration, triggering protests and social resistance in cities like Barcelona and
Venice [251, 252]. Overcrowding degrades not just physical infrastructure, but also the emotional connection between citizens
and their environment. As cities reshape around tourism, they risk losing livability and long-term social cohesion [252, 256, 253].
Instead of simply redistributing visitors, the opportunity lies in shifting toward high-quality, lower-volume tourism focusing on
experiential, culturally embedded activities that integrate visitors with the local community [257, 258, 259]. This model main-
tains economic value by attracting visitors willing to pay for unique, personalized, and sustainable experiences [259]. Such a
transformation supports local economies, reduces pressure on public space, and restores balance in urban life.

Asuncién Blanco-Romero, Professor of Geography at the Autonomous University of Barcelona [251]
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The following chapter describes four novel business models that are of great relevance for The Future of Innovation in
Urban Spaces, especially in view of the identified future trends. Each of the business models are developed to solve a

specific problem in the identified problem spaces.

Playlytics DreamTrip

Out365

InfoParks
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Playlytics

Smart Data. Safe Play. Stronger Communities

In recent years, the digital transformation of urban
environments has accelerated under the umbrella of smart
city initiatives. However, while domains such as mobility,
energy management, and environmental monitoring have
received significant investment and attention, one vital
component of public life has remained conspicuously
analog: playgrounds. These spaces, essential for childhood
development, community bonding, and neighborhood
vibrancy, often lack the digital infrastructure necessary to
inform city planning or improve citizen experiences. This
technological gap limits both the effectiveness of public
investment and the inclusivity of urban design.

Playlytics was born from the recognition that playgrounds
are not just leisure spaces, they are dynamic social hubs
that deserve the same data driven innovation applied to
other parts of the city. The platform introduces a simple,
yet powerful solution: passive infrared (PIR) sensors installed
at playground entrances, combined with a user friendly
mobile app. This dual system anonymously tracks real time
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Playlytics

occupancy and shares that data with both families and local
governments. Families benefit from knowing when and
where to go, avoiding crowded spaces. Meanwhile, city
councils gain access to actionable data that can help prioritize
investments, identify underutilized areas, and promote
equitable distribution of resources across neighborhoods.

Unlike traditional surveillance based systems, Playlytics
embraces a privacy first approach, which is especially
critical in child centric environments such as public parks or
playgrounds. Its cost effective and scalable design removes
common barriers to adoption, such as high installation costs
and data privacy concerns. By embedding digital visibility
into playgrounds, Playlytics enhances both the spontaneity
of daily park visits and the long term planning capacity of
municipalities.

S §o b

As cities strive to foster inclusion, sustainability, and
well-being, the need for smarter public spaces becomes
increasingly urgent. Playlytics addresses this challenge with
a privacy first technology that empowers both families and
municipalities. By placing data at the center of playground
use, it transforms these spaces into measurable, dynamic
assets that support evidence based planning and equitable
investment. Families gain timely insights for spontaneous
visits, while city councils access the information needed to
improve services where they matter most. More than just a
tool, Playlytics reimagines what digital infrastructure can look
like in environments designed for connection, learning, and
play, embedding empathy, simplicity, and intelligence into
the everyday fabric of urban life.



Problem

= Studies have shown that smart city initiatives have focused heavily on transportation, ener-
gy, and utilities. Leaving playgrounds and children’s recreational areas largely undigitized
and without usage data for planning, limiting their ability to maintain or improve parks
efficiently [265].

= Families often avoid playgrounds because they do not know if they are too crowded, well
maintained, or safe. This uncertainty reduces spontaneous visits and daily use, ultimately
limiting community engagement [266, 267].

= |nvestment in public parks is usually made without reliable usage data, leading to misaligned
priorities and leaving some neighborhoods underserved, which affects social inclusion [268,
269].

= As a result, playgrounds remain isolated from the digital layer of the city, and communities
lose opportunities for interaction, inclusion, and fair resource allocation [269, 270].

= Traditional “smart” solutions like video surveillance or RFID tracking raise privacy concerns

. and require high installation costs, making them unfeasible for many local councils [271,
272].

Trend

Exploration

Solution

M | = We propose a smart, privacy friendly monitoring system, using passive infrared (PIR) sensors
® installed at playground entrances to anonymously track occupancy. These sensors provide
reliable, real time data without capturing personal or visual information, which is key in envi-

ronments designed for children, where safety and privacy must come first.

‘ = Families can use a free mobile application to check how busy nearby playgrounds are, mark
favorite locations, receive alerts when preferred parks are quiet, and provide feedback on
their current condition.

= On the municipal side, city councils can access a centralized data dashboard that reveals
usage patterns across all playgrounds, helping identify underused areas and prioritize in-
vestment more effectively.

= This low cost, scalable solution promotes smarter public space management, stronger cit-
izen engagement, and more equitable, inclusive urban development, all fully respecting

individual privacy.
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Market TAM

= The global smart playground safety sensor market is currently valued at 1.0-1.3 billion EUR 1 B€
in 2024 (TAM) and is expected to grow to 2.8-3.7 billion EUR by 2033, with an average
annual growth rate of ~13% [273]. This market is expanding rapidly, driven by the rise of
smart city initiatives, increasing focus on child safety, and the adoption of low cost, privacy

respecting technologies like passive infrared sensors. SAM
= Europe, home to roughly 9-10% of the world’s population, represents a 92—-129 million EUR
segment of that market in 2024 (SAM), expanding to 248-368 million EUR by 2033. Public 92 M€

investments aligned with EU digital and inclusion strategies are expected to accelerate
adoption across municipalities.
= Valencia, with ~800,000 residents, represents a focused and realistic launch zone. Its pro-
portional share of the global market translates to a 92.000-120.000 EUR initial opportunity SOM
(SOM), offering a manageable, impactful pilot city for Playlytics to validate its approach.
92K€
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Competition

High Privacy

= Most urban monitoring solutions focus on traffic, energy consumption, or air quality, often
overlooking how public spaces like playgrounds, plazas, or community areas are actually

o counter
) NI used.
Q . . . . .
= ff\) Playlytics = General smart city platforms offer centralized dashboards aimed at municipal management
5 V-count. but lack real-time, citizen-facing features that help families make informed decisions about
L Density where and when to use public spaces.
= Camera based counters are available, but they tend to be costly, intrusive to privacy, and
Government Citizens complex to install or maintain across multiple decentralized locations.
<7 [ = Municipal decision making around public spaces is frequently reactive, driven by com-

plaints, anecdotal evidence, or assumptions, rather than by objective and continuous data.

= Our solution fills this market gap with a low cost, scalable, and privacy friendly system that
provides live occupancy information, supports data driven urban planning, and empowers
citizens with timely, transparent insights about their city.

c1sco
SPACES | ?
AXISa Low Privacy Google Maps

COMMUNICATIONS
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Assumption Tree

Most playgrounds and public parks operate
without any form of digital integration. This
lack of connectivity prevents city planners
from monitoring usage patterns, identifying
maintenance needs, or optimizing resource
allocation. As a result, urban spaces remain
underutilized and poorly managed in an
increasingly data driven world.

Families often skip visiting playgrounds
because they cannot easily assess real time
conditions such as crowd density, cleanliness,
or safety. This uncertainty discourages both
spontaneous and routine visits, reducing
opportunities for physical activity and social
interaction among children and caregivers in
urban environments.

Decisions about renovations, upgrades, and
funding are frequently based on assump-
tions or outdated information. Without re-
liable data on how and when playgrounds
are used, municipalities risk misallocating
budgets, overlooking high demand areas,
and failing to meet citizens’ actual needs in
terms of infrastructure and services.

Many cities hesitate to deploy smart
technologies due to concerns over personal
privacy and high implementation costs.
Solutions involving surveillance cameras
or complex sensors are often rejected,
especially when municipalities face tight
budgets or public resistance to invasive data
collection methods.

ne
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I I I | =
Citizens need easy to use digital tools that Local governments benefit from cost
provide live updates on park crowding, effective, privacy preserving technologies

weather, safety, and available amenities. that generate insights into how public spaces é

With this information, families can make are used. Access to accurate, real time data s

informed choices about when and where to supports smarter urban planning, targeted s

w

visit, leading to better use of public spaces
and more enjoyable outdoor experiences.

investments, and proactive maintenance,
helping ensure that resources are directed
where they are most needed.
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A simple system using infrared sensors at
entrances to track how many people are in a
playground without collecting personal data.
Citizens can check real-time information
through an app, and councils can use the
data to plan upgrades and improve services
as part of a broader smart city strategy.
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@ Out

Designed to Bridge the Gap Between City Governments and Citizens

Out365

In recent years, the pace of technological advancement has
transformed the way we live, communicate, and spend our
time. Families, once united around shared daily routines
and interpersonal moments, now navigate a reality where
digital screens often mediate or replace human interaction.
Smartphones, tablets, televisions, and other digital devices
have become central fixtures in our homes and our hands,
silently reshaping our behaviors, habits, and relationships.
While digital tools have brought remarkable convenience,
access to information, and new forms of entertainment, they
have also introduced an unintended cost: a gradual erosion of
face to face connection within households and communities.
Mealtimes, family outings, and casual conversations are
increasingly interrupted or altogether replaced by solitary
scrolling, passive viewing, or isolated gaming sessions.
Parents check work emails at the dinner table. Children retreat
into the world of videos and social media. Grandparents feel
more and more like silent bystanders in the lives of their
younger relatives.
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The rhythm of daily life, once grounded in physical presence
and emotional exchange, is being recalibrated by the logic of
digital consumption.

Beyond houses, this shift echoes throughout our cities.
Public spaces, parks, plazas, and communal areas designed
to encourage gathering, play, and exchange are often
underutilized or perceived as irrelevant, in a culture that
prioritizes online connection over outdoor experience.
Despite the vibrancy and potential of these shared
environments, their role as vital arenas for human interaction
has faded. This is particularly troubling in urban environments
where different generations live nearby, yet rarely interact
meaningfully. The fabric of community, once woven from
spontaneous encounters, shared rituals, and collective
experiences, is thinning.

Moreover, these changes are not occurring in a vacuum.
They reflect broader cultural and economic forces that
reward attention, data generation, and screen time over
real world engagement. The algorithms that shape our
online lives are finely tuned to maximize retention, not

reflection; consumption, not connection. As a result, a
generation of children is growing up with fewer opportunities
for unstructured play, intergenerational bonding, or
neighborhood belonging. Similarly, many older adults are
experiencing growing digital divides that isolate them from
new modes of participation in civic and social life.

What we are witnessing is not simply a shift in lifestyle; it
is a structural and psychological realignment of how people
relate to one another and their environments. It affects
how families function, how cities thrive, and how societies
sustain the bonds that hold them together. The cost of digital
overuse is not just measured in screen hours; it is measured in
lost moments, fading traditions, and spaces that stand empty
where laughter, conversation, and connection once lived.
Recognizing this quiet crisis is the first step. Addressing
it requires creativity, intentional design, and a renewed
commitment to reactivating the spaces and relationships that
define human life, not in opposition to technology, but in a
way that reclaims its role as a tool for real world connection,
not a substitute for it.



Problem

= Modern families are growing apart as parents and children spend increasing amounts of
time on digital devices, such as smartphones, tablets, and televisions [274].

= |n person interactions at home are becoming increasingly shallow, as meaningful bonding
moments are now frequently replaced by isolated screen time activities [275, 276].

= Urban spaces originally intended to foster connection and interaction are losing their
vibrancy and purpose, with real life social encounters in these areas becoming noticeably
less frequent [278, 279].

= Digital entertainment continues to pull people’s attention away from physical gatherings
and participation in real world social and cultural activities, weakening social cohesion [278,
279].

= Gaps between generations, children and elders, youth and parents, are deepening, leading
to rising emotional isolation even among members of the same household [277].

= Public spaces are no longer perceived as attractive or welcoming to all age groups, and they
are failing to serve as common grounds for genuine and inclusive human connection [279].
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Solution

= Out365 is a smart digital platform that helps families rediscover their city by connecting
them to meaningful events and vibrant public spaces. It empowers citizens to engage
offline while giving city governments the tools to design more inclusive, data driven urban
experiences.

= For the citizens, the platform offers curated options on events and activities which they can
filter by location, type, and audience, while discovering urban spaces and getting a tailored
search results that perfectly matches their preferences and interests.

= For city officials, the platform offers a data-driven feedback loop while continuously refin-
ing event and activity offerings as well as space usage, enabling cities to design inclusive
initiatives that foster intergenerational connection and activate underused areas.

= By promoting outdoor engagement and meaningful in person interaction, the platform

helps counter digital overuse and transforms technology into a tool for real-world social
bonding and vibrant public life.
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Market TAM

= Out365 targets municipalities seeking to enhance their event management in urban spaces 5 44M€
and gain valuable insights into participants. o

= Out365 has two sources of income. The first one is a customization fee charged to
municipalities, which includes branding, setup of local park data, and map integration. The

second income source is an annual license based on the number of registered users, with SAM
higher fees for municipalities as citizen usage increases.

= |n 2022, there were approximately 90,000 municipalities across Europe [280], representing
a Total Addressable Market (TAM) of about 5.445 million EUR. This estimate is based 447 M€

on a 30,000 EUR one-time customization fee and a 25,000 EUR annual licensing fee per
municipality on average.

= All 8,131 municipalities in Spain constitute the Serviceable Available Market (SAM) [281], SOM
with a potential revenue of approximately 447 EUR million.
= = Focusing on 1% of the Spanish market (about 81 municipalities), Out365 estimates a
2 Serviceable Obtainable Market (SOM) opportunity of approximately 4.46 million EUR. 4.46 M€
Y
°
]
§,
Public Events Competition
4 @ Out . . ‘ . .
= Platforms like Fever and Eventbrite allow private companies to publish events and manage
o registration and ticket sales, but they lack integration with local governments.
] ! = Apps like eAgora and WeTown support communication and event listings, but don’t help
= city councils use data to promote public spaces effectively or tailor events to specific groups
=) like seniors or children.
General Focus Open Spaces Focus = Municipal apps often display events statically, lacking features for event registration, sign
- oo eAgora > ups, or user feedback.
) ® There is no centralized tool for cities to strategically plan, promote, and analyze public

activity in urban spaces through events and citizen participation.
b $ No existing app provides personalized event recommendations to users based on individual
§ event rlte interests, age, or proximity.
Our platform fills this gap by creating a centralized, interactive hub where cities can better
understand and respond to their communities, while residents can explore, register for, and

Fever participate in public life.

\/

Private Events
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Assumption Tree

Less popular urban spaces often remain
underused because they receive little to no
promotion or public awareness. As a result,
the majority of residents and visitors flock
to a few well-known parks, creating issues
of overcrowding, wear and tear, and limited
recreational access in those overly concen-
trated areas.

With families increasingly absorbed in digi-
tal screens and virtual entertainment, public
spaces designed to foster connection, play,
and community interaction are often over-
looked and underused. This shift in behavior
diminishes opportunities for shared experi-
ences, weakens neighborhood bonds, and
leaves valuable communal environments
empty of the vibrant life they were built for.

As attention shifts away from social activities
and meaningful in-person interactions,
moments that once fostered bonding
among family and friends are now frequently
replaced by solitary screen time. This
growing reliance on digital engagement
erodes real-world connections, weakening
emotional ties and diminishing the richness
of shared human experiences.

Emotional isolation is steadily increasing
across all age groups, driven by modern
lifestyles and digital distractions. Yet public
spaces have not adapted to become inclu-
sive, welcoming environments that encour-
age genuine human connection. Without
thoughtful design and community-centered
programming, these spaces miss the oppor-
tunity to combat loneliness and strengthen
social bonds.

ne
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I I | ’:
Engaging activities that bring families Implementing clear metrics to monitor
together across generations are essential usage, impact, and inclusion is essential for
for building strong community ties. When evaluating the effectiveness of public space é
; 8 . 8 - =
thoughtfully deggned and ho;ted in programming. By cp!lectmg :?nd a.nalyzmg 5
welcoming public spaces, these inclusive this data, communities can identify what S
experiences foster connection, encourage works, address gaps in engagement, and =

interaction among age groups, and
help transform urban areas into vibrant,
supportive environments where everyone
feels a sense of belonging.

continuously refine activities to better
serve diverse populations and foster more
meaningful, inclusive participation.
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A dual platform can empower City Hall with
real-time insights into public space usage
while offering citizens personalized event dis-
covery based on their interests and location.
This integrated data loop supports smarter
decision-making, encourages community par-
ticipation, and drives ongoing urban revital-
ization by aligning programming with actual
needs and engagement patterns.

67



puai|

uonelo|dxgy

for,
[0}
Q
=,
o
=}

InfoParks

Towards Better Playground Management

Urban data in Europe is abundant, but fragmented. Cities
often host dozens of disconnected datasets, each in its
own map, PDF, or spreadsheet, and rarely tailored to the
needs of parks and playgrounds. Valencia exemplifies this:
while it provides open data citywide, integrating relevant
information for park-related decisions is nearly impossible
without significant manual effort [282]. This fragmentation
slows down urban planning and undermines proactive
management.

At the same time, parks and playgrounds face growing
challenges. Climate change threatens outdoor comfort and
safety, especially for children. A lack of adaptive strategies
could drive usage down, worsening health outcomes and
social equity [283, 284]. Playgrounds are vital for urban life,
yet they are insufficiently understood. Cities need a better
way to track and improve them before disuse becomes
decline.

68

Smart Park Management

This is where InfoParks comes in. InfoParks is a smart,
integrated application designed to transform how city
governments monitor, manage, and improve their urban
parks and playgrounds. In a time of rapid urbanization
and rising climate challenges, InfoParks empowers urban
planners with the data they need to ensure outdoor spaces
remain livable, safe, and socially vibrant for all.

The platform offers three distinct views. The Map View
displays every park and playground within the city, letting
users visually explore their locations and access detailed,
real-time information about each site's environmental
conditions (such as temperature and noise levels), green
coverage, infrastructure, and demographic usage. The
Dashboard View provides deeper insights, allowing users
to plot correlations between variables (e.g., heat vs. usage
or noise vs. child population), monitor city-wide trends,
and receive scientifically based recommendations for
future improvements. Finally, the Database View enables
government officials to upload new data or connect external

3

datasets, which are automatically processed and visualized
throughout the platform in real time.

What sets InfoParks apart is its ability to turn complex data
into strategic guidance. By identifying trends, correlating
variables, and highlighting high-risk areas based on metrics
like climate comfort, InfoParks helps cities prioritize resources
where they’re most needed. Rather than merely displaying
information, the system actively supports decision-making by
offering actionable recommendations.

By centralizing data, simplifying visualization, and offering
actionable insights, InfoParks transforms scattered urban
data into a powerful tool for sustainable planning ensuring
that every urban park and playground receives the attention
it needs and is reimagined as a social anchor in tomorrow'’s
climate-resilient cities.



Problem

= Most modern European cities have a wealth of data about the various aspects of urban life.
But this data tends not to be integrated. Having one map for each variable, resource, or
piece of infrastructure that is tracked. Having several PDFs and Excel files.

= Furthermore, this data is usually not specific to parks, but to the whole city. Valencia serves
as an example of this [282]. Both these characteristics of city data make the decision making
process more difficult when it comes to parks and playgrounds.

= |n playgrounds, work will have to be done in the coming years. They are essential for city
life, places of joy and connection. And sadly, they will be significantly affected by climate
change and new societal trends.

= Ensuring that people still use them will be essential. As the Dutch NGO, Child in the City,
says, the decline of playgrounds pushes children indoors, harming both their physical
and mental health [283]. Bad adaptation of playgrounds will lead to lower use and worse
outcomes for the youth of cities [283, 284].

&  Manage Data & Technician

Valencia Park Management System

Monitor and manage park data across Valencia with real-time insights and analytics.

© InfoParks
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London Reservoir Levels Updated
Thames Water

Table showing daily Reservair levels in London since 1989 as percentage of usable or deployable capacity in the Lower Lee Group and Lov
Group reservoirs. Usable or deployable capacity excludes water normally left in a reservoir for environmental or emergency contingency me

Environment Agency website
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Employment Rates Update
Office for National Statistics (ONS)

Number and percentage of residents aged 16-64 who are in employment by sex (000's) (seasonally adjusted), for rolling quarters since 198
and country. The figures in this dataset are adjusted to compensate for seasonal variations in employment. Figures are released every mon
quarters. Data from ONS Table HI00. The data are taken from the Labour Force Survey and.
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= InfoParks is a smart park management system that integrates existing data about the city

and relates it to parks and playgrounds.

= Gets data from satellite imaging, INE (National Statistics Institute), open databases of
different town halls and municipalities to have a comprehensive dataset including heat
maps, park expected demographics, and green cover data, among others.
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® Updates its data automatically through APIs (Application Programming Interface) to easily
integrate with other databases and facilitates extra data collection through an intuitive
interface for technicians.

Has an interactive map in which you can select any park and see all its information.
Automatically selects all the data pairs that could be correlated and lets you make various
graphs that facilitate decision making.

Interprets data on a scientific basis, offering metrics, like climate comfort based on
temperature and humidity data, to give you the most relevant data.

® Lets you easily see the weak spots of each park and offers recommendations.
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Market

= The service provides governments with a unified application that monitors key factors to

keep parks and playgrounds livable and well-maintained.

= |t operates under a single revenue stream, offering a subscription-based Software-as-a-Ser-

vice (SaaS) model, where pricing is calculated based on the number of parks or playgrounds
covered.

= The solution introduces a centralized and innovative approach to environmental monitor-

ing and decision-making, specifically designed to support urban planning and sustainability
efforts.

= The global environmental software market is currently valued at 11.6 billion USD and is

expected to grow at a compound annual growth rate of 9.74%, reaching 24.5 billion USD
by 2033 [285].

= Within Europe, the market is estimated at 3.1 billion USD and is projected to reach 6.3 bil-

lion USD by 2033, growing at a compound annual growth rate of 9.32% [285].

= With a strategic focus solely on governments, the expected market penetration is 1%, re-

sulting in a potential market size of approximately 63 million USD.

Data Analysis
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TAM

9.87B €

SAM

2.64B €

SOM

2.64M €

Competition

No leading platform integrates a variety of data sources, such as temperature, noise, green
areas, playground location, and more, to identify the parks/playgrounds that need more
resources to enhance urban livability.

The application integrates a database to manage the data that gets visualized on a map
view and on an intuitive dashboard to understand the relationship between different vari-
ables.

= Tools like ENVI-met simulate the physics of localized microclimates but are not built for city-

wide analysis or for integrating multiple data sources into a single application.

ArcGIS, NatureQuant, and UrbanFootprint focus on data analysis of urban infrastructure, but
they lack the integration of different key factors crucial for parks and playgrounds. More-
over, they lack intuitive visualization for comparing the correlation of different variables.
Green Urban Data and similar platforms focus on environmental data processing within
isolated silos, lacking user-friendly interfaces and an integrated application for visually mon-
itoring the condition of parks and playgrounds.



Assumption Tree

From 1975 to 2025, temperatures have risen
at a rate of 0.2 degrees Celsius per decade.
For a total of 1 Celsius degree in 50 years.
Calculations by the United Nations indicate
that by the end of the century, temperatures
could have risen by 2.5 degrees.

Increases in temperatures will lead to badly
adapted public spaces being used less.
High temperatures, low walkability, and low
greenness are all factors that have been
found to contribute to a lower use of open
public spaces.

Playgrounds are crucial for children’s
development. As the Dutch NGO, Child in
the City, says, the decline of playgrounds
pushes children indoors, harming both
their physical and mental health. These vital
spaces foster social skills, creativity, and
physical activity, all essential for a thriving
childhood.

The future of urban development hinges
on robust data analysis. Cities will increas-
ingly rely on vast datasets to understand
resident needs, predict trends, and opti-
mize infrastructure. This analytical approach
ensures that decisions regarding everything
from transportation to sustainability are ev-
idence-based, fostering smarter, more liv-
able cities.

ne
f=
2
Increases in heat are already leading to some Data related to demographics, population
public spaces being used less. In the follow- density, heat, and noise levels will be
ing decades, it will get worse. Playgrounds, required for changes to be made in é
as open spaces, will be badly affected. playgrounds and parks. Having data about s
Adapting surfaces, providing shade, and us- the different parks of the city will allow urban s
ing cooling devices will ensure that children, planners to have an idea about the general =

elders, and parents keep using these spaces.

state of playgrounds and the specific
situation of certain parks.
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InfoParks integrates data from different
sources and then provides both a map and
a dashboard about the playgrounds of a
municipality. Allowing for quick visualization
of location and relevant information of each
playground, it will become an essential tool
for decision making.
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DreamTrip

A New Approach to Personalized and Sustainable Travel

DreamTrip is an Al powered mobile application designed
to transform the way individuals experience travel. Rather
than focusing on mainstream tourist attractions, the platform
curates hyper-personalized itineraries tailored to users’
specific interests, such as gastronomy, arts, cultural heritage,
sustainability, and wellness. By integrating less-known
destinations, historical landmarks, and small local businesses
into each journey, DreamTrip promotes authentic and
immersive exploration beyond the conventional tourist path.

A key feature of the application is its real-time dynamic
routing capability. Leveraging live data and contextual
awareness, the app continuously adjusts travel plans based
on variables such as location and user preferences. This
ensures a fluid and responsive travel experience that adapts
to changing conditions while uncovering unique and often
overlooked points of interest. Users can also set preferences
for travel pace, desired experiences (e.g., relaxation vs.
adventure), and accessibility needs, allowing for greater
inclusivity and control.

72

While the core version of DreamTrip is available at no cost and
provides rich, curated content, a suite of premium features
enhances the offering. These include access to exclusive
thematic routes, in-depth cultural insights, and expert
recommendations for those seeking a deeper connection
with their destination. Premium users can also enjoy priority
support, no tourist traps, early access to limited-time
experiences and a personal travel log.

Sustainability is embedded at the core of DreamTrip's
mission. The app features a gamification system that rewards
users for making environmentally conscious and socially
responsible choices. Actions such as supporting local
commerce, engaging with eco-friendly services, or choosing
low-impact transport options earn points and achievements,
thereby encouraging sustainable behavior in a rewarding and
engaging manner. Users can track their impact over time and
compare achievements with others, building a community of
mindful travelers.

ol

Beyond individual user benefits, DreamTrip contributes
to broader goals in sustainable tourism development.
By promoting under-visited areas and dispersing tourist
activity more evenly, the platform helps alleviate pressure on
overcrowded destinations, strengthens local economies, and
supports the preservation of cultural identity.

In summary, DreamTrip offers a comprehensive solution that
combines advanced personalization, adaptive technology,
and sustainability-driven design. It represents a forward-
thinking model for travel, enabling richer and more
meaningful experiences while contributing to the long-
term health and vitality of global destinations. Whether
discovering hidden gems in a remote village or choosing a
carbon-neutral route through a city, users are empowered to
travel with purpose, curiosity, and consciousness.



Problem

Tourists often feel overwhelmed by overcrowded attractions, leading to a diminished travel

experience and missed opportunities to connect with the unique, authentic aspects that

give each destination its true character [286, 287, 288].

= Most travel apps rely on popularity based algorithms that highlight the same top rated
spots, resulting in repetitive, commercialized routes that overlook individual preferences
and unique local experiences [289, 290, 291].

= Travelers today, especially millennials and Gen Z, are seeking more personalized, immersive,
and ethical travel experiences, but lack tools to guide them in discovering the hidden side
of cities [292, 293].

® | ocal businesses beyond main tourist hubs are often overlooked, despite offering authentic,
high quality experiences. Their decline accelerates the cultural homogenization of cities,
where unique local character is replaced by standardized, globalized offerings [294].

= Urban and regional authorities are under pressure to decentralize tourist flows and promote

el
C
sustainable tourism that supports local economies [295]. 2
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DreamTrip is an Al powered mobile app that creates hyper personalized travel itineraries
tailored to user preferences such as gastronomy, history, arts, sustainability, and wellness.
= The app integrates lesser known points of interest, cultural heritage spots, and small local
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A _ businesses into each route, fostering local discovery.
Py = Through real time routing, users can adjust their itineraries on the go, avoiding crowds and
W i discovering unique spots based on mood, weather, or live recommendations.
rooatonin f— : = Premium features such as exclusive routes, more personalization, gamification boosts, trip
e history, and personal travel log are available for a fee, while the base experience remains
sopoing [ o : free and rich.
f— . = Gamification rewards travelers for exploring sustainable options and supporting local com-

e merce, points based ranking, badges, and eco friendly travel achievements.

o =3 ’ = By promoting sustainable tourism, DreamTrip helps disperse tourist flows, supporting mu-
o rmn " nicipal efforts to balance local and traditional businesses, strengthen local economies, and
protect cultural identity while offering travelers richer, more meaningful experiences.
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Market TAM

= Europe welcomes over 755.7 million international tourists annually, accounting for 51.6% of 22 M €
all global arrivals [296].

= |n 2023, Spain was the most visited tourism destination in the EU for international tourists,
with 302 million nights spent in tourist accommodation establishments, or 21.9% of the EU

total [297]. SAM
= Valencia welcomes more than 2 million visitors annually, with growing municipal initiatives
promoting decentralized, sustainable tourism [298, 299]. 1 OM €

® 79% of Gen Z and Millennials consider leisure travel a priority, and 84% would rather go on a
dream holiday than buy a new, luxury item. 79% also said they want to immerse themselves
in the lives of the local people in the places they visit and to have authentic experiences.

Local food and specialities are important to this generation [300]. SOM
= Local businesses in mid sized European cities play a vital social role by fostering vibrant,
3 connected communities, yet they remain largely excluded from global travel apps, creating
2 a significant gap in the digital tourism landscape [301, 302]. 1 .5 M €
Y
e
]
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Personalization Competition
A = Google Maps and TripAdvisor dominate the navigation and review landscape globally.
= They provide broad coverage of venues and comprehensive user reviews. However, their
] TRP ‘ algorithms largely prioritize mainstream, popular attractions and businesses, often leading
= to repetitive recommendations focused on well known spots.
= = Platforms like GetYourGuide and Viator offer structured tours but lack freedom, flexibility, or

E®withlocals ga.mified interaction, as well as excluding.small busines'ses without large marketing budgets.
= Withlocals and Spotted by Locals provide curated tips, but not automated, self guided
itineraries and real time routing or reward based engagement.

> = DreamTrip's unique value lies in Al powered personalization, flexible routing, dynamic
itineraries, and direct access to local businesses, offering a seamless way to maximize

Sp:tted cultural immersion while relieving pressure on overcrowded tourist areas.
bvpl-OCOIS ® There is curren.tly no travel app combining smart personalization, gamification, and local

empowerment in one seamless B2C platform.

Local Centered

\/

None
Personalization
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Assumption Tree

Visitors would prefer personalized trav-
el plans that help them discover unique
destinations outside the common tour-
ist hotspots. Growing dissatisfaction with
crowded tourist attractions and generic rec-
ommendations drives demand for a service
that makes travel feel more tailored and less
predictable, improving quality of experience
for both tourists and local communities.

Local governments see value in encourag-
ing sustainable tourism that alleviates over-
crowding and supports economic diversity.
By promoting apps like DreamTrip, au-
thorities can better manage tourist flows,
preserve cultural heritage, and boost local
economies. Government endorsement and
collaboration help integrate policy goals
with Al-driven solutions, fostering long-term
community well-being and resilience.

Integrating gamification elements like chal-
lenges, and leaderboards motivates users
to actively engage with the app, explore
hidden spots, and share achievements.
Gamified experiences make travel planning
fun and rewarding, encouraging discovery
beyond popular sites. This drives user re-
tention, promotes sustainable tourism, and
strengthens community ties through social
and competitive features.

Mass tourism often causes traditional, lo-
cally owned businesses to be replaced by
large chains and franchises catering mainly
to tourists. As property values and rents in
popular areas rise, smaller community shops
can no longer afford to operate, leading to
the loss of neighborhood character and eco-
nomic diversity.

el
C
o
I I ’_
Modern travelers value convenience, au- Al can process large datasets, such as user
thenticity, and personalization. They increas- profiles, local events, and site capacities in
ingly expect digital services to recommend real time to build custom travel itineraries. é
points of interest, food, culture, and events By analyzing preferences and even feedback s
based on personal interests, needs, budget, from similar users, Al engines ensure plans s
and schedules. People want to maximize are uniquely tailored and adapt instantly if -

their travel experience and minimize plan-
ning time, especially when visiting unfamiliar
locations.

user needs or circumstances change during
the trip.
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DreamTrip uses Al to create detailed, day by
day plans tailored to each visitor. The app
suggests hidden gems and local favorites,
balancing personal interests and real time
crowd data to shift visitors away from con-
gested areas. DreamTrip partners with local
businesses, communities and government to
promote under-visited places.
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THE FUTURE OF INNOVATION
IN URBAN SPACES

Urban spaces are at the epicenter of global transformation.
As cities grow more connected, digitalized, and densely
populated, they also face more tensions: climate
instability, fragmented communities, and a rising sense of
social disconnection and isolation. Mass tourism, global
migration, and economic polarization intensify these
pressures, while public spaces traditionally designed for
coexistence struggle to adapt to new patterns of use.
In this context, innovation is no longer a matter of
technology alone. It is about rethinking how we
inhabit, share, and govern our urban environments.

This report investigates the future of urban spaces through the
lens of innovation, digital transformation, and civic well-being.
Drawing on trend analysis, exploration of the main problems

and opportunities, and ideation of future-proof business
ideas, CDTM students explored how emerging technologies
can support smarter infrastructure to improve our life in cities.

The research highlights four key opportunity areas for shaping
inclusive, livable, engaging, and climate-resilient cities.
These range from redefining tourism habits to reimagining
how digital tools can foster engagement and social
interaction in increasingly fragmented urban environments.

Rather than offering final answers, this publication maps
tensions and possibilities. It invites policymakers, urban
planners, entrepreneurs, designers, and citizens to
engage with critical questions: can digitalization restore,
rather than erode, our sense of community? How can

smart city technologies serve people, rather than just
monitor them? And how can we build cities that are
not only smart, but also fair, human, and regenerative?

This report is a call to rethink the role of innovation
in shaping urban life. Because the future of cities is
not only a technical challenge it's a socio-cultural one.

The Center for Digital Technology and Management (CDTM) offers the interdisciplinary add-on study program

. Technology Management”. Students from various study backgrounds with creative ideas, great motivation, and an
entrepreneurial mindset are offered the tools to put their ideas into practice. As a research institution, CDTM closely
cooperates with industry partners, start-ups, and the public sector concentrating on topics at the intersection of
technology, innovation and entrepreneurship.
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