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Smart/intelligent cities: A new urban paradigm




1995+ A new urban development and planning paradigm
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The smart city model hierarchy

City: a spatial concentration of population,
activities, infrastructures, institutions, and
policies; a system of systems

Smart city: a city that uses digital technology,
smart systems, web apps, data, and Al; a city
of algorithmic optimisation

Intelligent Intelligent city: a smart city that fosters knowledge
city and innovation; transitioning to new routines;
enhancing problem-solving capabilities

[Smart City = Technology — City/

KPIs: Digital Economy and Society Index (DESI) + Urban Sustainability Index, European Green City

Index, Sustainable Development Goals

[Intelligent City = Technology — City — Innovation]

KPIs: DESI + city performance indicators, innovation performance indicators + European Innovation

Scoreboard, Global Innovation Index, patents, R&D intensity metrics



Urbanecosystems transformation dynamics

City ecosystems, subsystems,
sectors

Area-based
A Housing
A Central city / historicentre
A University & tech districts
A Parks and nature

Activity -based
A Manufacturing

A Commerce
A Health

A Education
A Hospitality

Network-based
A Transport
A Energy
A Waste & recycling
A Water

& -y

CONNECTED INTELLIGENCE

Combi ni ng

HUMAN
capabilities: System
1 & System 2, skills,
learning, reasoning

COMMUNITY
capabilities: rules,
co-creation
collaboration, social
capital, resources

MACHINE

capabilities:

memory, data,
analytics, prediction,
reaktime action, Al

BINARY
human &
collective
capabilities

BINARY
human &
machine
capabilities

BINARY
collective &
machine
capabilities

agent

Growth & Development
Sustainability & Neutrality

Safety & Security

Transformative innovations
Transition models for 22t century
cities

Climateneutrality
Platformbased economies
Industry 4.0 ecosystems
Intelligent innovation hubs

Zero fatal accidents cities

Mobility-asa-Service
for carfree cities



Neworganisationamodels for all urban ecosystems
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CLIMATE-NEUTRAL & SMART CITIES

Home » Funding » Funding opportunities > Funding programmes and open calls > Horizon Europe > EU Missions in Horizon Europe > Climate-neutral and smart cities

EU Mission: Climate-Neutral and Smart Cities

Delivering 100 climate-neutral and smart cities by 2030 and ensuring they act as experimentation and
innovation hubs so that all European cities follow suit by 2050.

Page contents

Scope of the Mission

More information The EU Cities Mission will bring together local authorities, citizens, businesses, investors, and national and
regional bodies to

Scope of the Mission

Contact
1. Deliver 100 climate-neutral and smart cities by 2030
Documents
2. Ensure that these cities act as experimentation and innovation hubs to enable all European cities to follow
Latest -
suit by 2050
Events

The Mission will deliver this through innovation, collaboration, and testing solutions in urban environments.
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ReGenWest: The Railway Station District, Thessaloniki

Follow-up of Thessaloniki

Carbon Neutrality

Maximize

A Local production of R
A Deployment of NBS

Plan

Measure the impact

AN

Master Plan s
|}

1

| |

PROJECTS

Figure 1. Intervention area. Legend: H1: Pure Residential Uses; H2: Residential and Personal Services
Uses; H3: Intermediate-Level Residence, including Commercial, Transport, Hospitality Uses; CC:
Citv-Center Uses.



Thessaloniki Carbon Neutrality Action Plan 2030

BAU 2030 baseline

Reduction 80% by 203

GHG generation kt-CO2e per kt-CO2e per Re_sidual 20%
sectors year Net-zero measures year emissions
Electricity 423 47% | Decarbonisation of energy production 330 46%
Building renovations 35
New energy-efficient buildings 1 Re_sid_ual 903-
Buildings and heating | 238 26% | Efficient lighting and electrical 29% Emissions 720=183
appliances 57 Thessalonik ktGH(lz-year'
Decarbonisation of heat production 115 i
Reduction of passenger motorised Agriculture- | 47.000 new
transport 26 Forestry- trees:
Transition to public transport 24 Land Use 4kt only
Increase in carpooling 8 (AFOLU) carbon
Transport 209 23% Electrification of cars 15 £ sequestratio
Electrification of buses 26 n
Electrification of trucks 9
Optimisation of urban freight transport | 48 Gap 183-4 =179
Waste 33 4% Increase in Recycling 25 3% kt-
Total GHG emissions | 903 | 100% Total GHG reduction | 720 | 100% GHGyear?




Master Plan: 11 intervention areas - 13 LEED-ND driven projects

Implementing Actors Project Categories

Al. Empty plots & Plot owners, P1. Regreening Design
5 Municipali P2. Tree Planting
parklng pality P9. Solar Canopy

P12. Permeable Pavements
A2. Primary/Secondary Education authorities | P3. Sustainable Design

. P4. Water pockets/gardens.
education schools P10. Rooftop Solar

A3. Higher education Aristotle University of | P4. Water pockets / gardens

wren Thessaloniki P5. Green Fences & walls
facilities P6. Botanic Gardens

P10. Rooftop Solar
P12. Permeable Pavements

A4. Urban squares Municipality of P2. Tree Planting

. Thessaloniki P4. Water pockets / gardens
redesign P9. Solar Canopy

P13. High reflective/cool materials

A5. Small-scale parks Municipality of P4. Water pockets
Thessaloniki P7. Native Plant/ Meadows

P15. Modular Play Zones
P16. Community Spaces

A6. Uncovered areas of Municipality of P2. Tree Planting

. . Thessaloniki P5. Green Fences & Walls
social housing pI P9. Solar Canopy
ot owners P12. Permeable Pavements

A7. Street-side tree Municipality of P1. Regreening Design

N _ Thessaloniki P2. Tree Planting
corridors - green fingers P3. Sustainable Design

A8. Building block Building & Plot P8. Bosco Verticale,

Owners P9. Solar Canopy
rOOftops P10. Rooftop Solar

P13. High reflective/cool materials

A9. Uncovered spaces Plot owners P2.Tree Planting
ithin buildi block P12. Permeable Pavements
within building blocks P13. High reflective/cool

L

materials
P16. Community Spaces

A10. Train station OSE P1. Regreening Design

I P2. Tree Planting
complex P6. Botanic Gardens

P10. Rooftop Solar

P11. Smart Grid / Net Zero
Building

P12. Per ble Pavements
A11. Church courtyards Churches P2. Tree Planting

P4. Water pockets / Rain gardens
P9. Solar Canopy

P12. Permeable Pavements
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Estimation of neutrality impact

Regreening design

A2 4

CO; eq absorbance XX tonnes/year

Reduces surface heat (reduces nearby cooling demand: ~XXX
kWh/year/ XX kg CO, avoided

Co-benefits: biodiversity, flood and heatwave reduction, aesthetic and
sensorial experience

Densification of trees

VVY

A4

High impact

CO, eq absorbance XX tonnes/year

Reduces surface heat (reduces nearby cooling demand: ~XXX
kWh/year/ XX kg CO, avoided

Co-benefits: biodiversity, flood and heatwave reduction, aesthetic and
sensorial experience

Permeable
pavements

AL A R

High impact

CO, eq absorbance XX tonnes/year

Water absorption of XX m3year

Reduces surface heat (reduces nearby cooling demand: ~XXX
kWh/year/ XX kg CO, avoided

Co-benefit: flood and heatwave reduction

Solar parking canopy

VVvV|Vv

High impact
Energy generation: XXX kWh/year
Charging capacity: XXX cars,motorbikes,scooters/year

Solar canopy

A2 4

High impact
Energy generation: XXX kWh/year




2. Primary and secondary education schools

Current State School courtyards are generally small in surface,
and widely covered with cement and asph&mne school is
within a parking lot, inside ahigh air pollution area

Renovation component Estimation of neutrality impact
B RE G Sustainable School » CO; sequestration: ~XXX kg CO,/year

Design, reducing energy » Shading effect: Reduces surface temperature
consumption—such as » Cooling energy savings: ~XXX kWh/year /

? daylighting, natural equivalent to XXX kg CO, avoided
' ventilation, geothermal

heating
Photovoltaic Roofs (XX > Energy generation: XXX kWh/year
m?), supported by a » CO, avoidance ~XXX kg CO,/year (based on 0.7
metal or wooden kg/kWh)
structure above part of » The space underneath serves as a shaded
the buildings platform for rest and gatherings

Rain Garden (XX m?) + > Water savings: >XX m?/year

Stormwater Collection » Avoided energy from pumping/treatment: XX kg
(XXX-liter tank). CO,lyear

Captures rainwater from » Enhances local hydrological cycle

the roof and manages

runoff.

oG DT o ansss




3. Higher education facilities

s ‘ '  Current StateOpen institutional courtyard, approx. 5,000 mz, partially paved with
AP 3 ~ concrete path, shaded by a quite dense canopy of mature deciduous trees, with
' scattered shrubs and grass. Area includes informal parking spots and lacks formal
landscaping or seating infrastructure. Mostly used as transitional outdoor space.

/%////// ‘ : : Renovation component Estimation of neutrality impact

Green fences replacing » Moderate neutrality impact
metal railings with planted » CO, avoidance ~XXX kg CO,/year (based on 0.7
vertical greenery kg/kWh)
» Co-benefits: Visual relief, noise reduction, biodiversity

support
Rain garden (XX m?) » Moderate to high impact
Captures rainwater and » Avoided energy from pumping/treatment: X kg
manages runoff. CO,lyear

» Co-benefits: Water savings (for irrigation): >XX
m?/year, enhance local cooling

Botanical garden (xx m2):
educational and CO; sequestration: ~XXX kg CO,/year

biodiversity enhancing Cooling energy savings: ~XXX kWh/year / equivalent
garden with native species to XXX kg CO, avoided

Moderate impact

Y VYV

» Co-benefits: educational value, urban biodiversity
Permeable pavements: > Moderate to high impact
Replacement of XX m?of  » Reduces surface heat (reduces nearby cooling

sealed surfaces with demand: ~XXX kWh/year/ XX kg CO, avoided
permeable materials Co-benefits: Reduces run-off, aesthetic value

Solar building rooftop:
Photovoltaics installed on Energy generation: XXX kWh/year

university buildings + CO, avoidance ~XX kg CO,/year (based on 0.7
Geothermal heating kg/kWh)

High impact

VVV V




4. Urban squares: Redesign to adapt in extreme weather events
7 ot B (RN 8 Current State The3 squares perhaps apart frontGalopoulouSquare- do not function as
/ S ; \l true landmarks. They sit somewhe[eAbet\A{een,puinc squares and leftover ur'ban spaces,
e fFrO1Ay3 OftSINIARSyGAGE 2NI NBO23ayAlAZYy D
M\ Fadomobloy : hardscaped and exposed, they offer little comfort in extreme weather and fail to support
\ climate resilience. Yet, due to their strategic location, they hold untapped potential to bec
visible, valued places through bold, climaesponsive redesign.

Renovation component Estimation of neutrality impact

MA! Kapaiokdkn

Strategic Tree Planting » CO, sequestration: ~XXX kg CO,/year
plant of XX native or drought- » Shading to reduces ground surface temperature and discomfort
) s tolerant trees in clusters to create during heatwaves
/ AN shaded nodes and cooling » Reduce heat island effect for XXX degrees
AA)'\‘(IA*H}J?KPG"KWG (@ corridors. > Enhances socialising and encourages prolonged use of public
: space
Water Sensitive Urban Design - > Reduces runoff during intense rain events
bioswales, rain gardens, and > Enhances groundwater recharge and supports vegetation cooling
detention arcas within the square » Reduces burden on municipal drains and lowers flood risk
to manage stormwater naturally X i . i
» Potential CO, benefit via reduced pumping/energy use in
stormwater systems
Use of High Albedo & Cool » Albedo improvements of lower surface temps and mitigate
Surface Materials Urban Heat Island effect
Install light-colored or reflective » Complies LEED SRI guide: > 78 for horizontal surfaces
paving, seating, and canopy » Lowers ambient temperature in the square, reducing public
surfaces to reflect solar radiation. discomfort
> Decreases nearby cooling demand: ~XXX kWh/year / XXX kg
CO, avoided

Multi-functional Shade » Dual function: thermal comfort + renewable energy production
Structures with Photovoltaics - . Egfimated PV output: ~XXX kWh/year = XXX kg CO; offset
canopies or pergolas that provide > E I bli d rts nightti f
both shade and generate solar ncourages all-season public use and supports nighttime safety
energy for lighting or adjacent » Can become a visible sustainability feature of the square

facilities
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Renovation component Estimation of neutrality impact
o WX . S Native Plant Meadows & » Enhances local ecosystems and supports pollinators (bees,
] , Biodiversity Pockets. Convert lawn butterflies, birds)
| Sl v areas into native wildflower » Reduces mowing frequency and irrigation needs — indirect energy
Y - meadows and small pollinator savings
\ 3 % gardens to support biodiversity and > CO, sequestration: ~XXX kg CO./year through soil carbon storage
\ RS reduce maintenance > Increases environmental awareness and provides nature-education
SN value
= Modular Play & Fitness Zones » Promotes social interaction among children, youth, & seniors
with Natural Shading » Encourages year-round use of the park by reducing heat -related
multi-age play and exercise discomfort
equipment under tree canopies or » Reduces surface heating under active zones
shading structures » Estimated indirect savings in cooling demand: ~XXX kWh/year /
XXX kg CO, avoided
» CO2 apportion by using physical materials such as cork
Pocket Water Management » Captures and filters rainwater onsite, reducing runoff
Features (rain beds, rain gardens, > Supports plant cooling and groundwater recharge
wales) Integrate small-scale » Potential CO, benefit through reduced reliance on centralized
stormwater elements like rain stormwater pumping
gardens or infiltration trenches » Enhances ecological character and educational value of the park
Flexible Community Spaces with » Supports meetups, quiet rest in shaded, cool microzones
Climatic Comfort Elements Design » Provides thermal relief during hot days — improved social resilience
small plazas or gathering zones with  » Dual function: social activation + microclimate regulation
benches, pergolas, climbing » Can reduce heat stress and encourage longer visits: indirect CO,

vegetation, and water misters. savings ~XXX kg/year




6. Uncovered areas in social housing complexes

Current State Semipublic shared courtyards and passages between social housing blocks
mostly permeable, with scattered trees and grass (approx. 121@0@0n?¥). Boundaries
between public and private are informal and fading. These spaces remain largely undesig
lacking shade, diversity of vegetation, and any formal infrastructure.

Trees densification:
Planting of XX trees within
permeable areas

Green fences and green
walls: Regreening design
to separate uses and
provide ES

Permeable pavements :
Replacement of XX m? of
sealed surfaces with
permeable materials

PV-Fueled public

amenities: solar-powered
benches, lighting, charging
points & interactive games

Solar parking shades
Lightweight solar canopies
above parking for
scooters, and selected
cars

Renovation component Estimation of neutrality impact

VVYVY A\ %4 VVVY VVYVY

VVVY V

A4

Moderate to high neutrality impact

CO, sequestration: ~XX kg CO,/year

Cooling energy savings: equivalent to XXX kg CO,
Co-benefits: Visual relief, shade and social gathering,
improved urban biodiversity, improved air quality

Moderate impact

CO, sequestration: ~XXX kg CO,/year
Co-benefits: Improved air quality, user experience,
safety and accessibility, shelter to biodiversity

Moderate to high impact

Reduces surface heat (reduces nearby cooling
demand: ~XXX kWh/year/ XX kg CO, avoided
Co-benefits: Reduces run-off, aesthetic value,

infiltration

Moderate to high impact

Clean energy generation: XXX kWh/year

CO, avoidance ~XX kg CO,/year (based on 0.7
kg/kWh)

Co-benefits: Social, educational use

High impact

Energy generation: XXX kWh/year

CO, avoidance ~XX kg CO,/year (based on 0.7
kg/kWh)

Co-benefits: Reduced vehicle heat, user comfort



7. Sidewalk tree densification

7. Sidewalk Trees - New State

LEGEND
— Intervention Area

Existing Sicewalk Trees
& New Sidewolk Trees

Tree Basins/Grates for the
demarcation of plants and
trees

Tree Basins: Open spaces around the
trunk of the trees, allowing water
absorption and root growth. They can be
combined with benches that can be used
for resting.

Tree Grates: Metal or plastic grades
placed around the trunk of the tree, above
the ground. They allow water and air to
pass through to the roots, while protecting
the tree and substrate from deterioration,
while maintaining pedestrian safety.

Tree Trenches

Tree trenches work by directing water
from impervious surfaces in the
surrounding blocks toward a tree. Below
the tree, there is a storage and infiltration
space which will store runoff, water the
tree, and recharge groundwater.

Suspended Pavement

Systems
Underground structures that allow the
healthy growth of tree roots beneath

¢ without ing d: to the

~ surface. They provide space with suitable
. soil for root development, while

supporting the weight of the pavement
above.

VVVVVYVY VVVYVY

VVVY

Current State Throughout the whole intervention area we observe sidewalk trees, blocked by
cement. In few cases the trees have been cut, removed or collapsed, but not replaced.

1 Renovation component Estimation of neutrality impact

Reduction of urban heat island
Rainwater absorption and filtration
Reduction of noise pollution
Healthy tree growth: Sufficient space for ventilation, drainage
and water inlet to the roots
Protection of soil from compaction and erosion
Limitation of pavement damage
Protection of pedestrians from obstacles or accidents
CO; sequestration: ~20 kg CO,/tree/year
Shading effect: Reduces surface temperature
Healthy root system development: They provide a large
volume of good quality soil under the pavement, promoting
deep and stable root growth
Protection of underground infrastructure
Reduction of maintenance costs in the long term
Increase the lifespan of the tree
Aquifer recharge



8. Rooftop buildings blocks

Current State The roofs are used to a limited
extent for solar water heatersA few buildings
have solar panels for RES generation

Renovation component Estimation of neutrality impact

Rooftop solar A — Full PV coverage: Maximizes energy production

panels or PV through full photovoltaic coverage. No trees included, so

canopy to provide there is no shading or cooling benefit.

both renewable B — Balanced mix: Combines high solar energy output

energy and shading  with limited tree planting for additional CO, absorption
and shading.

Vertical tree garden C — Greener mix: Prioritizes tree coverage for cooling

(e.g., Bosco and carbon capture, with a smaller PV footprint and

Verticale) to enhance loWer energy yield. i )
greenery and improve D — Trees only: No photovoltaic system. Focuses entirely

thermal performance  ©N tree planting for passive cooling and modest carbon

sequestration.
Albedo
V C: ity [Trees|Energy (kWh/yr)[CO. ded "CO. d|Total CO; |

management A 6w Jo 9,000 6,300-7,200 kg0 6,300-7,200 kg
through the use of B 5 kW 4 7,500 5,250-6,000 kgl60-80 kg 5,300-6,080 kg
high-reflectivity c 36kW |8 |5,400 [3,800-4,300 ke 100-150 kg |3,900-4,450 kg

. b o kw 10 Jo o 120-180kg __ |120-180 kg
rooftop materials to

reduce heat

B is optimal because it balances ener roduction and
absorption P P

co-benefits (shading, passive cooling, biodiversity) +
permits trees on balconies



|-bt o@ak open spaces: Upgr ad

Current State Underutilisedintra-block spaces (280% of plots), often paved, fenced, o
neglectedrepresent lowquality, thermally exposed urban leftovers. Spaces of

s
”@Q§§<Jg environmental degradation, lack of vegetation, and minimal public value. High potential
Saesavl

\ climate-positive, naturebased regeneration
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