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Introduction

Current developments in urban plan-
ning and urbanisation face new challen-
ges that require innovative approaches 
and solutions. Rapidly growing urbani-
sation, increasing demands for sustain
ability, and the need for efficient use 
of resources create the need for smart 
technologies that mediate better man-
agement of the urban environment. In 
this context, tools such as artificial intel
ligence, virtual reality, digital twins, and 
BIM-based solutions are becoming key 
to model and simulating urban change 
with high fidelity and in real-time. These 
technologies are bringing about a fun-
damental change in the way we plan, 
use, and manage cities, facilitating the 
development of sustainable and effi
cient solutions that take into account 
not only technical but also environmen-
tal, social, and economic factors.

As Carlo Battisti, President of Living Fu-
ture Europe, says, „In urban development, 
it is essential to involve diverse disciplines 
from the outset of each project, allowing 
complexities to be addressed in a coordi-
nated manner and future challenges to 
be anticipated. It‘s not just about energy 
efficiency; the approach needs to be ho-
listic and integrated, bringing together 

everyone from interdisciplinary designers 
to builders to develop practical, replicable 
solutions.“ As in any sphere of transition, 
the accuracy of data is critical. 

“We need concrete metrics to the effecti-
veness of our actions − relying on theo-
retical data without measuring impact 
is like aiming at a  target that constantly 
shifts. Only with solid figures can we truly 
understand whether we’re making pro-
gress.” [1]

Smart City Expo 2024

The Smart City Expo World Congress, 
held in Barcelona since 2011, is the lar-
gest and most influential smart summit 
for cities. Each year, they bring together 
leaders from global companies, gover-
nments, and organisations to move ci-
ties toward a  better future. The aim is 
to collectivise urban innovation around 
the world and enable cities to respond 
to the rapid challenges facing the world 
today.

Their mission is to catalyse a clearer ur-
ban paradigm toward green, efficient, 
and prosperous cities that leave no one 
behind [2].

More than 25,771 participants from 
130+ countries attended the Gran Via 
event at Fira de Barcelona from Novem-
ber 5 to 7, 2024. Under the theme „Live 
Better“, representatives from 850 cities 
came together to share the experien-
ces of their latest projects and initiatives 
[2]. The program was structured around 
eight main themes: Enabling Technolo-
gies, Energy and Environment, Mobil
ity, Governance, Living and Inclusion, 
Economy, Infrastructure and Buildings, 
and Safety and Security. Major partners 
include Saudi Aramco, Axis Communica
tions, Dahua Technology, Dassault Systè-
mes, Dell/Nvidia, FCC Medio Ambiente, 
Hail City, KHNP, KPMG, Madinah City, 
MDEC, Microsoft, New Murabba, Nova 
Cidade, PNY, PWC, Roshn Group, Smart 
Ports: Piers of the Future, and Veolia [2].

On the issue of urban planning and lan-
d-use planning, the themes that resona-
ted most at the Expo were:

Digital twin

A digital twin in the context of a city data 
model is a virtual model that accurately 
reflects the physical and functional cha-
racteristics of the urban environment in 
the real world. A digital replica of a city 
is created using various technologies 
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such as 3D modelling, sensor data, Geo-
graphic Information Systems (GIS) data, 
BIM, and other data sources. This model 
allows one to simulate, analyse, and op-
timize various urban processes and sce-
narios in real-time.

The city‘s digital twin contains not only 
geometric information about buildings, 
infrastructure, public spaces, and the 
transport network but also dynamic 
data about how these elements func-
tion and interact. This data can include 
information on traffic, energy consump-
tion, air quality, meteorological condi- 
tions, population movements, and 
other relevant factors.

Smart technology

Artificial intelligence is a powerful tool 
for analysing data and providing alter-
native solutions. It can be updated in 
real time based on new data from sen-
sors or other sources, and allows for re-
al-time assessment of changes in urban 
environments, such as traffic variati-
ons or new infrastructure development. 
Using a suitable algorithm, will offer tai-
lor-made solutions. 

Geospatial technology companies spe-
cialise in bespoke solutions for Smart 
Cities. Products can range from apps 
for enhanced road safety and traffic 
management to smart locations for in-
formed land development decisions 
and an integrated environmental ma-
nagement tool that provides proactive 
responses to climate challenges. Such 
technologies enable smarter and more 
efficient urban life and accelerate inno-
vation for municipalities and industries 
worldwide [3].

The combination of artificial intelligen-
ce and interactive technologies is lead
ing to the development of new, holistic 
solutions that take into account the 
complexity of urban systems.

This approach makes it possible, for 
example, to assess the lighting condi
tions in a particular area. If a planner pro-
poses a change, such as the constructi-
on of a  new building, the digital city 
model can immediately show how this 
change will impact the wider surround
ings. Based on real data, artificial intel

ligence will assess how the light regime 
will change in a given environment and 
provide suggestions for adjustments 
that can improve conditions, for exam-
ple by optimising the orientation of the 
building or the design. Planners can 
then assess the specific impacts of this 
change, such as its effects on surround
ing plots in terms of shading, how it will 
affect the regime of public spaces, peo-
ple‘s comfort, the surrounding greenery, 
etc., and use an appropriate algorithm 
to offer an optimised solution. 

The model can also be evaluated consi-
dering various constraints. For example, 
the intensity and type of development, 
the number of storeys, the orientation 
of buildings concerning cardinal points, 
geomorphological, climatological, or 
hydrological conditions, etc. can be op-
timised.

One of the key advantages of this appro-
ach is the ability to experiment with the 
simulation of interrelated phenomena 
in an urban environment. For example, 
changes in building height, or intensity 
of build environment can be immedia-
tely evaluated in relation to the length 
of solar radiation during the day. Popu-
lation size and density can be evaluated 
in terms of the need for amenities, pub-
lic spaces greenery etc. The model also 
allows for the assessment of air quality, 
noise or traffic pollution, and the selec-
tion of sites for public transport stops. 
This dynamic process is driven by real-
-time data and simulations, enabling 
collaboration among various stakehol-
ders on a shared platform.  

Technology incubators

Incubators, which initiate smart design 
solutions for more sustainable cities, 
represent a  new approach in urban 
planning that combines research with 
practical application. These urban smart 
labs provide a space for experimentati-
on with cutting-edge technologies to 
create efficient and sustainable urban 
environments. In practice, these tech-
nologies enable better integration of 
theoretical underpinnings and data 
models into concrete solutions that 
influence the way we design and plan 
urban structures.

The main objective of these projects is 
also to make smart technologies and 
tools available to a wider range of users 
and thus to make urban planning deci-
sion-making processes more efficient. 
Laboratories of this type such as Vien-
na‘s Urban Smart Lab [4].

Vienna‘s Urban Smart Lab uses interac-
tive screens and tables that allow direct 
input into the design, where one can 
experiment with different urban de-
signs and use technology to simulate 
the most effective solutions. A large da-
tabase is processed in the background, 
using artificial intelligence to create 
various simulations and real models, 
allowing analysis of the effects of the 
proposed changes on the surroundings. 
These technological solutions make it 
possible to obtain rapid feedback and 
generate different alternatives, thus sig-
nificantly improving the quality of the 
decision-making process and optimi-
sing the resulting proposals.

Other example is SE3 Labs develops 
Spatial AI that transforms spatial data 
into accessible 3D insights. With this 
innovative SpatialGPT, users can talk to 
their data and digital twins - from city 
officials to citizens - by asking natural-
-language questions about 3D space. 
SE3 Labs‘ AI-powered solutions enable 
smarter urban planning and manage-
ment, making geospatial analytics easy 
and accessible for building the sustaina-
ble, smart cities of the future [5].

Environment

When discussing urban areas, it is im-
portant to remember the importance 
of integrating nature into cities. Among 
the exhibitors was the Italian company 
3Bee, which, as Silvia Moser, Biodiversi-
ty Strategist, explains, has created a di-
gital platform to analyse different urban 
contexts, collecting data on hydrogeo-
logical and climatic risks and biodiver-
sity areas. Thanks to these parameters, 
it is possible to identify critical areas 
such as heat islands and areas at risk of 
flooding. In addition, the simulations 
consider the proximity of nature-pro-
tected areas and ecological networks to 
reproduce small ecosystem habitats in 
our cities that can increase naturalness 
and interconnectivity. Thus, through ar-
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tificial intelligence, nature-based solu-
tions can be found and integrated into 
cities [1].

Participation

These innovative solutions are available 
online, allowing a wide range of people, 
including laypeople, to get involved in 
the planning process and receive rapid 
feedback. Through web-based applica-
tions, residents can share their opinions, 
input data into preset matrices or inte-
ract directly with the city‘s digital twin. 
In this way, planning is more democra-
tised, transparent, and accessible to all 
stakeholders.

Rapid feedback enables design optimi-
zation in collaboration with different 
stakeholders, promoting collaboration 
and efficiency within the creation of 
urban structures. The result is a  better 
prepared, sustainable, and smart urban 
development that can respond to the 
challenges of modern cities and provi-
de a quality of life for all its inhabitants.

Conclusion

Smart technologies such as artificial 
intelligence, digital twins, and virtual 
reality are changing the way we plan 
and manage urban environments. 
These tools make it possible to create 
dynamic, interactive models that not 
only optimize technical aspects but 
also take environmental, social, and 
economic factors into account. With 
the ability to react to changes in real-ti-
me and provide concrete suggestions 
based on data analysis, we can create 
more sustainable and more efficient 
urban solutions. Technologies such as 
AI not only allow for a  better under-
standing of the impact of changes on 
the surrounding environment but also 
for rapid testing of alternative solutions 
and optimisation of designs in collabo-
ration with different experts and other 
actors.

Technology incubators are an impor-
tant step in this transformation, provid
ing a  space to experiment, research, 

and apply these innovations in the real 
world. These laboratories promote the 
use of state-of-the-art technologies 
that allow urban planning to be quick
ly adapted and adapted to current 
needs. Interactive platforms also allow 
the general public to participate in the 
process.

Integrating technology into urban 
planning leads to the development of 
smart cities that provide a quality and 
sustainable life for all its inhabitants. By 
using data and simulations, we can not 
only better respond to the challenges 
of the present, but also anticipate and 
plan for an urban environment that is 
efficient, resident-friendly, and respon-
sive to future changes.
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