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“Without data, you're just another person with an opinion”
W. Edwards Deming
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(1) What’s one “smart” feature you wish every building had?

G 4
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(2) If you could name your city’s first fully Al-powered building, what
would you call it?
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Housekeeping

Stay muted unless you
are invited to speak.

Raise your hand before
speaking.

Stay engaged: We invite you
to keep your camera on.
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Use the chat for questions
and to introduce yourselr.

Change your Zoom name
to include your city.

Activate Closed Captions to
keep up with the speakers.



Design Your City’s Net Zero Strategy )
4
Online Planning Lab ..

Renaming

In the meeting controls toolbar, click on Participants. a

Hover your mouse over your name, then click More or the ellipsis icon.(« « 4
Click Rename. A pop-up box will appear.

In the pop-up box, enter your display name. -
Click Change. v Participants (1)

G Ben Sto.. (Host, me, participant ID: |+ | Edit Profile Picture

Rename
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Activating Closed Captions

In the meeting controls toolbar, click the Show captions icon. (E3)
Captions will automatically appear above the meeting controls toolbar.

*Caption language: Please do not change the spoken language of the
meeting, as captions will change for everyone.

ol @

Polling Record Closed Caption Breakout Rooms

*h, Funded by

*, ..~ | the European Union
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Participation

This course is intended for all EU (and Horizon affiliated countries) cities that do not yet have (or aim to improve) a climate Action Plan for the city

It's open to any municipality as well as to consultants, experts, regional authorities, etc.

The course guides cities into developing a climate action plan | No funding available for participating cities

This course is NOT for students

After each session, facilitators remain online for Q&A

i? \7;;:2’;)965:;5;2':: Uy L TsHT 1 00 e Participation is free
. Thursday 13.15-15.00 b
sessions
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Certification

Municipalities that attend all 6 core sessions will obtain a certificate of
attendance for the city issued by the NetZeroCities project

Participants who attend all 6 core sessions can obtain a certificate of
attendance issued by Universidad Politecnica de Madrid

&R

Online ceremony on December 11th 2025
In-person ceremony at the City Conference in Turin May 2026
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Recordings and activities

Q: Can you participate in single sessions?
All participants who sign up for the program receive an
email after each module with the video recording of the A: Yes! If you sign up for the course, you will receive
sessions and additional useful information. communications and links to all the sessions. All sessions are
held on Zoom (online). All participants who sign up for the program
receive an email after each module with the video recording of the

session and additional useful information.

Before joining each session, you will be requested to agree
with the course privacy policy, provide permission for
recording and details of your municipality or profile to be
able to issue the attendance certificates.

The program is structured into six modules, each offering Q: What is the level of English proficiency required?
4-6 hands-on sessions led by expert practitioners and
cities. Each session will have an interactive component, in

which you can share your questions and experiences. A: Participants can ask questions in their own (European)
language in the chat.
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Sign-up and Portal Group

What should you do now?

There is no deadline for applying to the course. All sessions are held on Zoom, and you can join the Zoom meeting
through the link provided in this email or in the course program page on the NetZeroCities portal.

SIGN UP NOW for Zoom sessions and ADD them to your CALENDAR

Read carefully the online pages for each session and register in advance for each of the sessions on the Zoom
platform.

Join the dedicated group for this course to interact with other participants: Design Your City’s Net Zero
Strategy: Online Planning Lab

A 1

) .

Funded by
the European Union



https://netzerocities.app/resource-4501
https://netzerocities.app/resource-4501
https://netzerocities.app/resource-4501
https://netzerocities.app/group-designyourcitysnetzerostrategyonlineplanninglab
https://netzerocities.app/group-designyourcitysnetzerostrategyonlineplanninglab

Design Your City’s Net Zero Strategy ) Y
Online Planning Lab ' ]
Session Agenda

Energy transition: Built environment in focus, why data matters & Impact
Data enablers (EU Regulatory Frameworks & Tools)
Foundations of data and Al for Energy Aware Built Environment

Examples of data-driven energy applications
One smart building in Espoo, Finland

Data Challenges and how to overcome them
Tools, interoperability and partnership
PPP Service Model, Caverion — City of Helsinki case
The collaborative governance tool for climate neutral cities, SuperUrbanity, Bergamo

Sharing data development experience — cities speak
Energy Map Leipzig: a decision-making tool for the energy transition, City of Leipzig
Helsinki Energy and Climate Atlas, City of Helsinki
The Intelligent Energy Management System (IEMS) Profit, City of Rivne

NEEST multi-city Pilot towards turning residential and service buildings into nearly zero-
emission buildings, City of Krakow

Future outlook and Emerging trends
Q&A
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Speakers

Julia SchlieBauf Konrad Szpak Enni Airaksinen MSc (Civ.Eng) Andrii Hrytsevych
City of Leipzig Municipality of Krakow City of Helsinki NGO “Net Zero Ukraine
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Speakers

Rodolfo Pinto Aleksi Vuorenmaa Julia Kantorovitch, PhD
CEO Superurbanity Caverion Suomi Oy YT R e anct My 2 Bl
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Why this session

Why Better Buildings Data Matters?

“It is a capital mistake to theorize before one
has data.”
— Sir Arthur Conan Doyle (Sherlock Holmes)

Funded by

the European Union

2050
80% of the buildings today will exist in 2050
6 billion people will be living in cities in 2050
ZERO GHG emissions targeted by 2050

2025

Buildings are responsible for approximately 40% of global energy-
related greenhouse gas (GHG) emissions

Data based solutions can help to achieve low carbon and at the same
time quality living
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Al can predict energy demand patterns, integrate
renewable technology and adjust operations dynamically Lahti, Finland

Alkmaar, Netherlands

Population ~ 112.896 Population ~ 121.622

940 solar panels installed at the "De Meent"
sport complex generating 300,000 kWh of
green electricity annually, reduced gas
consumption

Deployed electricity storage 362 kWh

Deployed energy flexibility solutions in the
Sport complex

Reducing 120 tons of CO2 annually.

Population ~20.362 Q1 Q 'ZJ N7, N
Real-time data platform to monitor energy @ Liked by lvstennis and others
generation and consumption lahdentennisjasquashkeskus . Aurinkovoimaa Kispi-
areenalle!

3,000 photovoltaic panels installed on 30

i~ ilAdi i Kispi-areenan katolle asennettiin lokakuun alussa
municipal buildings, generating 2.4 GWh paikallisen Lemkem Oy:n toimesta uusi 40 kWp
annua”y aurinkovoimala %

) o . ) Voimalan vuosituotannon arvioidaan olevan noin 38

Project saves 30% electricity in public MWh, mika vahentia hiilidioksidipaastoja jopa 4,6
buildings incl. schools and sports centers, tonnia vuodessa! @ @

aVO|dmg 600 tons of COZ €missions yearly' Kesakaudella aurinkovoimala tuottaa lahes kaiken hallin

tarvitseman sahkon — ja aurinkoisimpina paivina sahkoa
Funded by jaa jopa myytavaksi eteenpain

the European Union
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Examples and

Impact

ENERGY TIMES

November 4, 2025

FUELING THE FUTURE:
HOW DATA POWERES
CITIES

Insights from industry leaders i innovators

SMART GRIDS

Real-time
monitoring and
predictive
maintenance

« Demand response
optimization
¢ Bi-directional poower flows

GE Vernova
Renewable Energy World

AI-DRIVEN
INFRASTRUCTURE

Digital twins for
grid simulation
Edge computing
for real-time

decisions
* Al optimizing energy
distribution
IEA NRI

BUILDING
ANALYTICS

Improving
energy
| ! efficiency

« Identifying cost-
saving
opportunities

¢ Enhancing
occupant comfort

Smatt Cities Dive
Buildings

DATA GOVERNANCE
& INNOVATION

Federated

data
governance

Reusable
data products

* Transparency and
trust in energy
systems.

Powering
Progress

“Data is the
new oil.”

— Clive Humby

“Datais a
precious thing
and will last
longer than
the systems
themselves.”
—Tim Berners-
Lee

“Without data,
you are just
another person
with an opinion”
W, Edwards
Deming

“Data is the new soil-—

cultivate is wlarly to
grew a sustainable
future’”

- W. Edwards Deming

Funded by
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Energy and Costs saving with Al analytics
Case study: Poland

&
'

3 floors office building, wide range of sensors: energy consumption, indoor conditions, weather,

HVAC sensors, smart thermostats to adjust heating and cooling -> optimize overall energy
efficiency

Key results (Rojek et al. 2025, https://www.mdpi.com/1996-1073/18/7/1706)
Energy savings:

29.7% reduction in electricity consumption due to Al-based HVAC optimization;
23.4% reduction in lighting energy consumption due to presence-based intelligent lighting;

Overall energy savings of 20.9-33.8% depending on various factors
Cost optimization (simulation):

Annual reduction in electricity costs of 18—35%, depending on building size and occupancy
patterns;

Predictive maintenance reduced unexpected equipment failures by 40%, lowering repair
costs.

Estimated return on investment (ROI) achieved within 2.7 years due to lower utility bills.

Various studies report, depend on the technology, smart building investments can realize returns
through cost savings and efficiencies

Al-driven energy optimization can have a payback period as short as 6 to 18 months,
Other features like predictive maintenance have longer paybacks as18 to 36 month



https://www.mdpi.com/1996-1073/18/7/1706
https://www.mdpi.com/1996-1073/18/7/1706
https://www.mdpi.com/1996-1073/18/7/1706
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Examples and Impact

TECHNICAL & CITIZENS-LED SOLUTIONS

H%-i

H o h’fiﬁ*ﬁ"a’ l _ﬁ'f; B b r: ..._}.\. Rt
B — »_. 47‘ . & Q:".
-0 5 M 4 eat= e
BUSINESS ; _i}‘:i — m 4 i m Leatn ln wﬂ' ‘;.ﬂi’.\:"n“ E m
< KA + N . A
R R fo.95= gt =
GOVERNANCE q : ﬁ@t y o 4. : ‘n::‘:u* i ! . !.H'I..(R G -

Smart buildings act as nodes in a larger city energy network
aggregated data can enable:

Grid optimization (e.g., demand-response programs),
infrastructure planning, policy making

Funded by

the European Union
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Co-benefits

Improve Comfort, Safety, Happiness

Smart sensors, data-/Al & intelligent controls can adjust indoor
environments (temperature, air quality, lighting) for occupant
comfort

Studies show that improving thermal comfort can lead to 3—
7% productivity gains in office settings 1

Analysis combining IMD Smart City Index and Happy City Index
shows a positive correlation between smart city rankings and
happiness rankings (though tech alone does not guarantee
happiness) 2

Top Happy Cities 2025 (Copenhagen, Zurich, Singapore) also
rank high in smart city performance, suggesting synergy between
digital innovation and well-being 3

Economic and Social Impact

Investing in digital infrastructure improves city reputation and
attract investment, tech-driven businesses and talent, examples
from Barcelona, Stockholm, Amsterdam 4.



https://pdfs.semanticscholar.org/3c66/5b8998c04869ea490b2e4339db239f996361.pdf
https://link.springer.com/chapter/10.1007/978-3-031-50204-0_5
https://happy-city-index.com/
https://www.amraandelma.com/smart-city-marketing-statistics/
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EU data enabling initiatives
EPBD

European Union’s Energy Performance of Buildings Directive (EPBD)
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EPBD in nutshell @,

Energy Performance of Buildings Directive (EPBD)

Data & digitisation in EPBD recast

* Minimum Energy Performance
Standards

* National trajectories for the
progressive renovation of the
residential building stock

* National Building Renovation Plans

DECARBONISATION

Introduction of zero-emission buildings
as standard for new buildings

Solar deployment in buildings
Calculation of whole life cycle carbon
Phasing out incentives for fossil fuels
and new legal basis for national bans

Strengthened Energy Performance —

Certificates * Infrastructure for sustainable mobility
Renovation passports * Smart Readiness Indicator

Sustainable finance & energy poverty * Indoor air quality: ventilation and other
One-stop-shops technical building systems

Deep renovation standard * Digitisation, data access and exchange
National energy performance databases

ENABLING FRAMEWORK

Funded by

the European Union
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Relevant EU Regulatory Frameworks (EPBD) '

Energy Performance of Buildings Directive (EPBD)

2002 2018 2002: Energy performance certificates (EPCs) are first introduced as a tool to promote transparency and information
regarding the energy performance of a building (under Article 7 in the EPBD)

Directive Directive

SoovetEe = s 2010: EPBD recast covers EPCs (Article 11) and mandates additional requirements related to renovation measures +
cover how EPCs can be used, displayed, etc. (articles 12-20 )

S AL
uDUH @ 2018: Building renovation passports (BRPs) are mentioned for the first time as an example of an optional scheme
under the long-term renovation strategy (Article 2a).

Smart Readiness Indicators (SRI) Framework defined in 2020

2 0 2 4 2024 EPBD recast: tighten provisions for EPCs

Introduces a framework for renovation passports as an additional voluntary tool to provide a clear roadmap for
e staged deep renovations (Article 12).
{2';::"-;}4”2?5 Member States must implement BRP schemes by 29 May 2026

SRI will become mandatory for large non-residential buildings (>290 kW heating systems) from July 2027

E

EU Building | 2025: EPBD Article 22 - Implementing Act — Common templates for transfer national building information to EU Building
Stock Stock Observatory (BSO). Annual transfer, first time by March 2027

Observatory

Funded by

the European Union
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So far, a building data repository

Established in 2016 and
announced in Clean
Energy for All Europeans
Package

Updated in 2019

Revisited and
revamped in 2023

with support of DIGIT
and CINEA BSO
contract

Funded by

the European Union

EU Building Stock Observatory

...strengthened by EPBD

Article 22(5):

“At least once per year,

Member States shall

ensure the transfer of

the information in the

national database to the EU Building
Stock Observatory.”

Article 3(9):

“The Commission shall monitor
annually the evolution of the energy
performance of the

Union building stock [...] and publish
the information through the EU
Building Stock Observatory.”

...soon emerging into an EU
data hub for policy monitoring

National EPB

databases@ :> E

Eurostat EU Building

EEA —> Stock

Observatory

MSs reports
Other sources

|

Monitoring reports
Data and indicators
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Implementing Act - common templates for
the transfer to the EU BSO (Article 22, EPBD)

Article 22: Member States “shall set up a national database for the energy

What, When and How

performance of buildings”.

Article 22(6): The Commission shall adopt implementing acts to establish.commaon

templates, the first by 30 June 2025.

How to transfer the information:

Funded by

the European Union

(At least) once a year: first time
By-15 March 2027

Aggregated data at national
level, GDPR proofed,

Several degrees of importance:
mandatory, mandatory if
available, mandatory if
appropriate or voluntary

Commission to develop a
platform for transfer of
information (i.e. on the e-platform
currently used for NECPs)

Whkat information to transfer: \

General building stock data (buildings/building units/floor
area)

Number of EPCs, compulsory EPC data as in Annex V
EPBD and few necessary accompanying data (by type of
buildings and energy classes)

Number of HVAC inspections, following Art 23, 24 (by
type of main fuel used, power ranges and residential/non-
residential)

Number of renovation passports, and some additional
information as indicated in Annex VIII

Where relevant. number of SRlIs, value of indicator and by
main type of key functionalities 5 A

~——

i
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10

-

£y v

EXHOVATION 'w\n
PrErOrALICY u:m
AITYICAaE o B SPORT EEAIVE

UTRCATOT

\ 4 0 \ 4 ¢

°
“:' NATIONAL ENERGY PERFORMANCE OF
Administratwe | % -, | BUILDING S DATABASE Dactd oasd
registers (eg. 'é'_ 2 One single or interconnected ~ regional, federal - for policy
cadastnl, ¢ Bl databases makers
logh oo ks) B Information stered in machine-read ab ke format (ossibly)
M—y Organised by building typobgies (recommend ed)
Other Use unique dentiffers across databases to facilitate
databases (e.g. interoperability Moduk fo
statistics) Include operational geograp kic information systems transfer
Use unique i entifiers across d atabases te facillitate information
interoperability (recommended ) ® EU BSO
Owners' Local Pub lic Micro-data
module authorities’ | module and || moduke
Jree-of charge || modulke dashboard arorymised
accesstofudl |l for bldng: || anonpmised || or :
EPC and on their & aggregated - .
recommended || territory aggregated || information .- o
1o other Dformation EU Buildin g
nybrmmm Stock
H n 'H' Observatory
4
Local Gereral
Buildirg owners, E 7l st (OF i
ferants, managers g g whlie
P
- ins titutions (incl
Prospective tesants & statistics)
buyers, independent
experts
Example from the Guidan ocument on energy performance of buildings databases
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Article 22: Energy
performance of buildings
databases

Provide better management and
use of information from EPBD
instruments and integration with
other relevant repositories

Allow for quantitative
assessments and estimates of
impacts of policies and measures
on buildings

Benefits: once setup, will ease
significantly the administrative
burden and will contribute to the
improvement of policy maklng
process
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4> Data Enablers / Tools

EPC - Energy Performance Certificates - provides
snapshot of a building’'s energy performance incl.
rating Ato G.

BRP - Building Renovation Passport — outlines
staged renovation plans (timeline, cost estimates,
expected energy savings, environment impact)

Building Digital Logbook(s) - centralized repository
for building data, supports integration of EPC and
BRP, ensure interoperability

Intelligence

Putting all together - Going Digital

Example Workflow

EPC Issued — Building gets an energy rating and
performance report.

BRP Created — Uses EPC data as a Baseline to
generate a tailored renovation roadmap.

Simulation Tools — Model energy savings and
cost-effectiveness of different renovation actions.

Digital Logbook — Stores both EPC and BRP for
future reference and updates.

Renovation Progress — BRP updated as actions
are implemented; EPC reissued if needed.

3 SRI - Smart Readiness (Building) Indicator — measures building’s smartness i.e., ability to interact with grid, adapt
to occupants’ needs, enables energy efficiency through energy flexibility and other smart energy analytics

Funded by

the European Union
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Data - Al - Intelligence

“Data is a precious thing and will last longer than the systems themselves.”
— Tim Berners-Lee

Funded by

the European Union
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"~ Making building smart: data, Al and Digital Twin C

Key Data types examples
Energy data (energy consumption and production, energy price, RES generation)
Weather data (temperature, solar radiation)
Building indoor conditions, air quality, temperature, humidity
Building occupancy and comfort levels
Building and equipment data (HVAC performance data, building envelope characteristics)
Other data (building designs, retrofit information)

Al algorithms rely on data
Predictions for planning and scheduling.
Detect anomalies & inefficiencies

Al applications
Adjusts HVAC to real-time occupancy and reduce energy use accordingly

Digital Twin and how it is different from BIM

BIM — Building Information Modelling — a collaborative process, static digital 3D models of
building (building specifications, material properties, costs, etc.)

complexity A Digital Twin - a dynamic virtual model that represents physical building (or its systems)
integrating real-time data (sometimes simulated) and analytics.

Funded by

the European Union
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Al techniques in nutshell
— connecting research
and practice

Funded by

the European Union

1. Supervised Learning
What it is: Algorithms learn from labeled historical/training data

Energy Demand Prediction: Predict future energy consumption based on weather,
occupancy, and past usage.

Fault Detection: Classify whether equipment is operating normally or inefficiently.
Usually better accuracy

2. Unsupervised Learning
What it is: Finds patterns in unlabeled data (no predefined outputs).

Anomaly Detection: Identify unusual energy consumption patterns that may indicate
faults.

Clustering: Group similar usage profiles to optimize building schedules.

Detecting that one floor uses significantly more energy than others without prior
labels.

3. Reinforcement Learning (RL)

What it is: An agent learns by interacting with the environment, receiving rewards for
good actions

Dynamic HVAC Control: RL adjusts temperature setpoints to minimize energy while
maintaining comfort.

Energy Demand Response Optimization: Learns when to shift loads to reduce costs
and emissions..
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One smart building.. In
Espoo... Finland

“If you want truly to understand something, try to change it”
— Kurt Lewin
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Example: Future Hub ) | ovemacs s

premises in Otaniemi e <3

Heavily sensored LivingLab with
fast electricity measurements and _—
HVAC flexibility H W/‘"

Weather data

Energy and power:

data of district heating, cooling, electricity,

PV, EV charging, batteries, main HVAC devices, lifts,
demand response stc.

Lifts

HVAC system measurements:

e.g. air condition system, heat pumps, radiator & floor
heating, cooling, domestic hot water and water system
related process values.

Indoor Air Quality:

Room air temperatures, CO2, relative q
humidity, TVOCs, particles, lighting levels, q #
presence, sound level, setpoint values stc.

People counters *ﬁ [b

Alerts: ﬂﬁ".'._ ”

e.g. heat recovery freezing, water leakage and fire alarms.

Local weather data including solar radiation and rain data.

Funded by

the European Union

whole building

slectricity

Research Platform
monitor, simulate, visualise,
build actionable inteligence

District heating and cooling
and related submetaring,
water, domestic hot watar.

Energy and
power
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Selected applications

Building Digital Twin

3D BIM based digital twin for monitoring and visual
analysing energy, HVAC, IAQ & Al analyzed data

Live demo
(FuhuLytics) Floor 7: 9.9 kW

Floor 6: 9.1 kW

FutureHub 1 building: 55.4 kW
At Lol Floor 5: 9.1 kW

Grid: 88.5 kW Total consumption: 88.8 kW Floor 4: 8.2 kW

Floor 3: 8.6 kW

Floor 2: 5.5 kW

Floor 1: 4.6 kW

Elevators: 0.5 kW
Heat and cool distribution: 2.5 kW

Technical systems: 31.9 kW

PV panels: 0.3 kW .
Outside: 1.5 kW

Air handling systems: 29.3 kW

Outdoor lighting, EV charging etc: 1.5 kW

Funded by

the European Union
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23.10.2025 14:30:00 '.
Measured state
T
- - Environment
Selected application p .
= Act \[S]h RLAgent
. . on
Integration with Renewables 1 =7 > Re
3=discharge A A
Grid
Self-learning Al minimizes a
building's electricity bill with the o -
ewa
help of electricity storage
+1h
da?ys 6 days ago 5 days ago 4 days ago 3 days ago 2 days ago 1 day ago Now
ago
tlec Price & Battery State of Charge
1 200 €/MWh
175 150 €/MWh
"n 100 €/MWh
).052 “‘\WMW MJ‘N‘K‘“"«—”{I}L’L FWM.‘MK 50 €;r::1wh
24.10. 00:00 25.10. 00:00 26.10. 00:00 27.10. 00:00 28.10. 00:00 29.10. 00:00 30.10. 00:00 o e
state of charge == day ahead price

Funded by

the European Union
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Energy Renovation decision support

Al supported building renovation decision planning

Unittype: (8) Abs. () Norm. (per floor-m?) Gross Floor Area: 170 m? fni
= Finding most potential
itti i OPTIONS s Appli s Carb En Investment Payback
energy retrofitting scenarios Spcn: . [Bpotncy [Simen | Oubon | Saargy; | msstment, | Sk |
for the building s |
Example new ground source heat i m w/,
pump, new windows, etc. kWh/a kWh/a  kWh/a 1CO2/a  €/a € a(year) M. e
+ -> Achieved energy savings, energy & =
investment costs, payback time, i Baseline Before | 1648625 7,057.81 51826 6.07 4,204.78
carbon footprint
i Plan 1: New After 16,250.88  7,057.81 547.95 1.61 1,754.97 17,875.50 73 .
i
n L 14 i
= Al learns not known ::,o,:,dwu oot | sovings | 22637 0 -2969 447 244981 ;
bUiIding digital tWin i Plan2:Replace | After 15594.73 705781 31347 579 401477 565750 208 :
parameters by energy and windows Savings = 891.52 0 20478 028  190.01
Weather data : Plan 3: New After | 1536221 7,057.81 33931 1.56 16963 2353300 04 e
+ e.g. external wall U-values, building :Tm":‘l.’f:;f;:"' Al ek s s
heat capacity, air tightness n50, heat windows W | e o Bt M oo S
Sl T b,
recovery efficiency Anon b,

More info: Piira et al_, https://www.mdpi.com/1996-1073/15/15/5408
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Effective data governance is essential to maximize Al benefits

System Interoperability
Technical: Integrating building legacy systems with
new data technologies requires interoperability for
scalable and efficient urban energy solutions

Governance: Sharing building data among building
stakeholders requires trust, clear data policies and
sound business cases

Collaborative Partnerships

Fostering public-private partnerships facilitates trust, data
sharing, innovation- and resource sharing for climate
transition.

Technical Capacity Building
Investing in staff training strengthens city teams' ability to
implement and manage advanced data-/Al projects.

Funded by

the European Union

H2020 RESPONSE PED development project with Turku and "%
Dijon L
An effective data governance in cities is challenging due to the
complexity of the ecosystem i.e., actors, their interests and
powers
* Government, academia, industry, citizens with diverging
interests and roles
*  The relationships between different actors are becoming
increasingly complex. e.g. citizens are not simply using city
services, but data producer and consumers
*  Public sector does not have a leading control over data or
the data tools; it is frequently dominated by private sector

Municipality of Dijon solution — several governance processes

setup:

*  Municipality enforced their role in data management by
internalizing knowledge on the regulation of territorial data,
droving legal analysis, and forming a governance committee
to manage data applications, reviewing access right and IPRs

* Ensure a fair access to data to citizens and other
stakeholders, while guaranteeing law, regulation, and
intellectual property of data producers.

* Facilitates the creation of streams of data, using city’s right
by law to access data from energy providers with more
recent and precise data and negotiated access to this data
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Data governance in
NetZeroCities

NET
ZERC
CITIES

Policy & Partnerships
Forging alliances to scale and speed
up the impact of the Cities Mission eu

https://linktr.ee/nzc theme6

MISSION CITIES' POLICY BRIEF

BUILT ENVIRONMENT POLICY LAB

This policy brief presents recommendations for EU decision-makers and
European national authorities on built environment formulated by cities
participating in the EU Cities Mission (Mission Cities). NetZeroCities held its
5th thematic Policy Lab at the EU level on Built Environment, in person and in the
context of the Cities Mission Conference in Valencia on 25 June 2024.

NetZeroCities is a consortium consisting of 34 partners from 27 European
countries, managing the Mission Platform for the EU Cities Mission
“100 Climate-Neutral and Smart Cities by 2030”

Funded by
the European Union

STAKEHOLDER PERSPECTIVES ON
EU URBAN DATA GOVERNANCE

THE ROLE OF DATA ACCESS FOR

ACCELERATING URBAN CLIMATE ACTION

Stakeholder Consultation
Panel (SCP)

#2 Report on Urban Data Governance
Panel

This document summarises discussions from the two dialogues organised by
NetZeroCities with the support of Living-in-EU and the Smart Cities Marketplace. One
dialogue took place online and the second in-person with pan-European actors from
business, research and civil society reflecting on challenges and opportunities for the
EU to support the transition to climate neutrality in cities via policies, directives and
funding.

NetZeroCities is a consortium consisting of 34 partners from 27 European countries,
managing the Mission Platform for the EU Cities Mission “100 Climate-Neutral and Smart
Cities by 2030" The Cities Mission involves local authorities, citizens, businesses, investors

Data Tools for Climate
Action Planning

https://netzerocities.app/resource-4876

Subsectors

Building Electricity Transport Freight transport Waste emissions Emissions from
other sectors

 NZPlanner (Free
Tool)

« ClimateView

» Superurbanity

« Kausal Platform



https://linktr.ee/nzc_theme6
https://netzerocities.app/resource-4876
https://netzerocities.app/resource-4876
https://netzerocities.app/resource-4876
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Public Private Partnership

Caverion — City of Helsinki Case: PPP Service Model for Sustainable Cities
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c.:

PPP Service Model for Sustainable
Cities: Caverion — City of Helsinki Case

Aleksi Vuorenmaa
Development Engineer, Caverion Suomi Oy
www.linkedin.com/in/aleksi-vuorenmaa

Funded by
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Public-Private Partnerships in nutshell — Lifecycle Model
Leveraging Data Across the Entire Building Life-Cycle
Why should cities consider lifecycle agreements?
Caverion-Helsinki PPP case

Caverion-Helsinki PPP case — Lessons learned
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Public-Private Partnerships in nutshell — Lifecycle
Model (design-build-finance-maintain)

Contractual structure where desi?n,
construction, and maintenance of a
building are procured as one
integrated package
Lifecycle provider (private partner)
assumes extended and
comprehensive responsibility
beyond the traditional warranty
period

Client (public entity) is only
responsible for a monthly service fee

Funded by

the European Union

Key features

Broad responsibility:
Planning, design and construction
Maintenance, operation, and upkeep
Energy consumption (water, heating, electricity)
Renovation and handover condition at the end of
the contract

Duration: 10-30 years

Financing: Client, external or lifecycle provider

Additional services: May include user services
and bonus/penalty mechanisms
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Leveraging Data Across the Entire Building Life-

Cycle

Lifecycle model is a very data-driven
operating model, as the provider wants to
ensure that the building meets the client’s
specified KPIs throughout its entire
litfecycle
Energy efficiency, indoor climate,
functionality, maintenance,
environmental footprint, handover
condition

By integrating data from design,
construction, operation, and maintenance,
buildings are transformed into
continuously optimized assets

Key Data Leverage Points

Construction phase
BIM models for accurate design and installation
Material and equipment data for future maintenance planning

Operation & Maintenance
loT sensors and BMS for real-time monitoring (Caverion Remote Services')

Predictive analytics for proactive maintenance and energy optimization
Digital building management platforms for real-time visibility and control over
building performance (Caverion SmartView?)

Renovation & upgrade

Historical performance data to guide retrofit decisions and further energy
efficiency measures

Cost and energy impact simulations

End-of-Life / Demolition
Material traceability for recycling and circular economy
Data-driven decommission planning

1 https://www.caverion.com/catalog/services/remote-services/

Funded by
the European Union
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Why should a city consider a lifecycle agreement?

3 https://www.caverion.com/smart-city/construction-project/

Funded by
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Caverion-Helsinki PPP case
Helsinki Vocational College -
Myllypuro Campus

Project Overview
Client: City of Helsinki
Partners: Caverion & Fira
Model: PPP using lifecycle model (20 yrs)

Scope:
Design & Build (Fira)
Technical solutions & Maintenance (Caverion)

Investment: ~€46M total (Construction + 20 year
service period)

Property & cleaning services, calculated energy costs and long-
term renovation planning

Completion: Summer 2023

Profile: Designed as a next-generation learning
environment as part of Helsinki’s "smart _
construction hub” alongside a University of applied
sciences

Funded by

the European Union

Finland’s first vocational college
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¥
Caverion-Helsinki PPP case — Lessons learned
Myllypuro Kampus

Build bridges early
Design phase collaboration between all parties to ensure alignment and smooth
transition through all stages

Define measurable outcomes
Energy targets, comfort standards, response times...

Building Life Cycle and cost accumulation

Think and implement in the long run
Invest in durable and efficient systems upfront

Digital tools are non-negotiable
Platforms like Caverion SmartView enable real-time monitoring and predictive
maintenance
Builds trust with public stakeholders

Life cycle costs

Building life cycle

Talk, Talk, Talk
Gather feedback, discuss challenges, share information g-;ivia;:dmmmm 50 years
Effective communication ensures satisfactory outcome for all related stakeholders £
y

Funded by
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City of Bergamo

The collaborative governance tool for climate neutral cities
hello@superurbanity.com

Funded by

the European Union




Design Your City’s Net Zero Strategy 4 s
Online Planning Lab ‘ [ ]

Buildings efficiency is part of the process
towards carbon neutrality

Public and Private Buildings are responsible

for 70%+ of Co2 Emissions =D
— 9 7 . 0 88 , 04 =T7272.18 tCO2egfanno
Meaning that investing in energy efficiency, old 1C02eq/anno

buildings renewal and responsible

B cdiici W trasporti M rifiuti ed acque reflue [ agricoltura, foreste ad altri usi del suolo (afolu)

consumption behaviors is a key goal for rasversale

climate strategy and neutrality.

Funded by
the European Union
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Key goals and priorities

Key goals and priorities are:
Measure and understand to act effectively.
ForlImpact.Al helps cities collect and analyze key data — from energy use to emissions — turning information into actionable insights.

This enables administrations to target interventions, track progress, and guide decisions toward Net Zero goals.

Engage private stakeholders to boost collective impact.
The Climate City Contract thrives on collaboration. Forimpact. Al creates a shared governance framework where public and private
actors align projects, KPIs, and investments, increasing synergy, efficiency, and shared responsibility.

Translate data into meaning for citizens.
Through Al-driven storytelling, Forimpact.Al turns complex metrics into tangible stories — showing real-life benefits in energy savings,

well-being, and sustainability, and fostering a sense of collective participation.

Funded by
the European Union
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Al Analytics

Algorithms for Renewable Energy Communities (RECs):
Machine learning models to forecast and optimize energy sharing, self-consumption ratios, and emission
savings within RECs, enabling impact measurement in terms of CO2 reduction

Algorithms for Building Energy Efficiency:

Al-based analytics to forecast consumption, quantifying potential CO, reductions and economic returns.

Generative Al for Co-benefits Extraction:

Natural-language and generative models process unstructured data (reports, surveys, open datasets) to
identify and quantify co-benefits such as air-quality improvements, health impacts, and social cohesion
indicators.

Al for Stakeholder Management and Governance:
Network analysis and recommendation algorithms map and cluster stakeholders, predict collaboration
dynamics, and support data-driven engagement strategies across institutions, citizens, and private actors.

Funded by
the European Union
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Co2 scenario and prediction

Forimpact Al helps measuring through indicators, taxonomy C02 Scenario
and interactive graphs the status quo but it also implements Al o ©
Algorithms to forecast Co2 reduction. C Ae
Conversion factors are included for: o | P
m,,u,:i__ o
e Methane e Diesel Fuel for Transport o
® Electricity ® Gasoline o e |
e District Heating e Gasoline for Transport o i '
o LPG e Biomass .
e Diesel for Heating e Biofuels - = EED

Funded by

the European Union
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r‘
ag

Data used

Ticrrs & it | Template

506G comrelate m
All the data, KPI's and Taxonomy from Net Zero )
Cities — .
is included into the forimpact Al framework. — : R
Tipalogia dei soggetti coinvelti* ::::':’fr::ff;f'f:“‘ﬂcifg;“ .

Data can be collected in three ways: e ol terzoseton e

1. Dynamic fulfillment by stakeholders and .

municipality’s offices 0 o e
2. Al extraction from technical documents o o
it M i P “+ -
3. API's and Sensors when available — B ©eoo

Funded by
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|
s e g I s e I f: Climate city contract impegnl Azionl Registro CACER Open Call Ecosystem SDG Glossario ° Area Riservata

A powerful way to build energy-efficient districts and
CACER - Energy Communities
fight energy poverty is through Renewable Energy
Communities (RECs). Contact| rfardnte configuritione ey 3
&Y Mario Rossl
_ CD Wit co CACER - Quartiere di Longuelo
Forlmpact.Al enables the City of Bergamo to 05 035123345 56
. . . Posizi G fi
monitor, register, and assess all active RECs — ® Via verdi 31, Bergamo (85) P .
tracking their benefits, CO, reductions, and ( Contatta i Referente A NIRRT
collective impact, while promoting replicable 2 ,\\ ‘
p s ",C‘/
models that inspire citizens to take part in the (3 Ao Costitutivo B " L=/
{5} statuto “'»;--« o Nk
transition. () negtomitio ) > 7 AL
{£) Business Plan { x X 72
(£} oichiarazione Sostitutiva N /) l]/ v
di atto di Notorietd ~r— {‘ A
i |
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Governance

Building ownership is fragmented between public and Tutte le azioni P || g
private actors, each with different roles and e mE
orca az Riqualificazione sede
responsibilities. g Detagi
To align them, governance and community | squesncasions sase | Riqualificazione sede Copertina azione

arone o panneli fotovolakel
OBCR DOr Mighcrare Nethiciensa
20401 Fine: 2027-000N

Questa azione di NQuakiicazione dela seoe preved

engagement tools are essential — enabling shared SR e e D e g

Obettivo: nduzione delle emission: di CO2 o 35 1

Organizzazione

data entry, common KPIs, and unified taxonomies Progetto sut

within a single collaborative framework.

CENTRO SERVIZI AZENDALI COES!
SOC. COOP. IMPRESA SOCIALE

Smartworking aziendale °

Forlmpact.Al automates these governance T o impesni ascocian
processes, creating one simple digital environment
where measurement and management converge,

ensuring clarity, accountability, and impact.

Funded by
the European Union
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Impact & Key benefits

A unified digital framework of data, KPls, and taxonomies makes communication with stakeholders
seamless, transparent, and effective.

Al-powered translation turns complex technical documents into a shared language and structure, aligning
everyone around common goals.

Smart governance tools streamline procedures, automate repetitive tasks, and free up time for strategic
action.

Impact forecasting algorithms support evidence-based planning and help decision-makers choose the
most effective paths.

Simple, engaging digital tools foster collaboration, empower participation, and bring citizens and new
stakeholders on board within the Climate City Contract.

Funded by
the European Union
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Thanks
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Cities speak

» City of Leipzig
» City of Helsinki
» City of Rivne

» City of Krakow

C
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City of Leipzig

Energy Map Leipzig: a decision-making tool for the
energy transition

Julia SchlieRauf
julia.schliessauf@leipzig.de

Funded by

the European Union
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"How does municipal climate protection work?"

External service providers

Status quo

Develop Implement
analysis scenarios measures measures

Collecting and Actual Potential Create

enriching data ERENVS

_ This enables us to develop and
As a city, we must own and analyse the : .
implement measures more quickly.
data ourselves.

Funded by

the European Union
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Why are we doing this as municipality?

More agile and faster

‘ More independent

Building up knowledge
O
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Vision
The Energy Atlas is intended to provide transparent information about how far Leipzig has progressed with
the energy transition and what measures are planned in the city.
All information is to be presented in a single view.

Target Challenge/ Product
rEQUi rement * Internal city digital platform

with map visualisation for
renewable energies

Leipzig city authorities
*  Clear presentation of areas with
renewable energy potential and

their current status Analysis and planning tool for
identifying and utilising

Option for simple data analysis, renewable energy potential

visualisation and export

Funded by
the European Union

Objectives

*  Tapping into potential areas for
promoting renewable energy

e Strengthening dynamic and
cross-departmental cooperation
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Energy Map: Implementation in LeipziGIS

START  NAVIGATION  SELEKTION  ZEICHNEN & MESSEN  AUSGABE WEITERE WERKZEUGE INFORMATIONEN m Sichtbare Themen ¥ G 0 <§) Q {:}' & ¢

Location and type of
electric charging
stations

Selection of
renewable energy =P

4 [V] Energie - Atlas Leipzig 2 @

producers in existing -z

4 [F[5] ~ Flachende nkmale (Gebaude) :
and planned facilities -0
(photovoltaics, wind, = Zee 1//‘—\
CHP, etc.) B ,

City-specific
characteristics (listed
buildings)

Information on site . ,!3-:
. s v ¥ B =l
sultablllty v = §sema de | BKG | | @ %‘yﬁm‘b "
e SR L S
i.'v‘ﬁ’:i./) l'l?--”.‘.‘l'-.--"a%ﬁA}‘k.é{ﬂ U A

(photovoltaics, solar
thermal, geothermal)
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Energy Map: Implementation in LeipziGIS
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Energy Map: Implementation in LeipziGIS
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Energy Map: Implementation in LeipziGIS
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Energy Map: Data

Many data rooms

Automatic data interfaces

e

'S
[ =
e

- LeipziGIS

\.

Listed building
status

Gas/district
heating network
expansion

\

Ownership
structure

Green roof
potential

'

MaStR . ="

Marktstammdatenregister

Existing plants
Electricity feed-in

r
* | Bundesnetzagentur

.

Existing facilities
Electric charging
stations

Geothermieatlas Sachsen
=sachsen.de
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> A data room

Ownership
structure

Listed buildings

Gas/district
heating network
expansion

Green roof
potential

Existing
installations
Electricity feed-in

Existing facilities

Electric charging
stations




Energy Map

 All data is stored in one place
e All participants look at one tool

* Thinking about EE expansion and monument
protection together

* Joint planning, development of ideas

11.12.2025

Building-specific potential analysis

Greening for
the roof?

Photovoltaic plant for
the roofs?

Solar thermal plant
for the roofs?

Using Geothermal energy
for heating?

District heating
instead of gas?

City of Leipzig — Digital City Department

o 8 = =i

()
Q

Green roofs can be supplemented
with photovoltaics

Big photovoltaic potential of the
roofs

Large geothermal potential,
therefore use of roof surfaces for

photovoltaics

Large geothermal
potential

District heating only
available inb years

65
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Requirements Workshops
B "ll

Pobei e Weitere Karten
r Nergio. en

Funded by
the European Union
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Leipziger Warmewende-Kompass

Elektromobilitat Alle Parameter

Seehausen

*é 4

> Ortsteile -l " Litzschena:S
> R

> Photovoltaik .

Photovoltaik geeignet
. sehr gut geeignet

, gut geeignet

. bedingt geeignet

. zu gering
. Ungeeignet

> Gebaude

Denkmalschutz

D vorhanden
D nicht vorhanden

> Warmeversorgung i=

Versorgungsgebiet

Fernwarmebestandsgebiet

. Fernwarmeausbaugebiet ab 2025 - 0y Hae A / ) %1 2 < ; . 4 4 7
. N 3 > 4 ] - s 5 : { He % & Seifertshain A
. Fernwarmeausbaugebiet ab 2030 gl \ f r - ] 5 euSAOf i - . p y J' / >
! ; A ™ : » 0 : B = ) RSN ey s . N ; P\ I\
Py Femwarmeprifgebiet Leipzigers N - e % SENGRAR Lo e ‘ il e el ’% X ¥
| Powered by Esri

+| Es gelten keine Zugrifisbeschrankungen | © Sta ice

Hilfe Impressum, Datenschutz und Barrierefreineit

Funded by
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Heritage Protection in the Energy Map

Presenting the heritage protection and the potential of renewable energies together

Presenting the content in an easy-to-understand way
Providing guidance for the application process
The advice offered is part of the overall advice provided by the City of Leipzig

Reducing prejudices
Motivation to also implement energy system transformation in listed buildings

Funded by

*, ..~ | the European Union
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Energie-Atlas Elektromobilitat

ag

Energiewende im eigenen Haus Erneuerbare Energien

Elektromobilitat

Alle Parameter Weitere Informationen
itzschena-Stahmeln [ 8 8 #5 . R
Kartenlegende Lotz g Z g & Neue E-Ladeséulen pro Jahr in Leipzig
\ L \ Plaufi¢ tz
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Energy Map —Mock Up

Next step:

| Alle Parameter Elektromobilitat Kommunale Strukturen

Themen Karten Auswahl
Jahrlicher PV-Zubau Arten von PV

2022 2023 2024

Q Suche nach Adresse...

Windkraft
[ Windkraftanlagen
O InBetrieb

o InPlanung
Freiflachen

=(O=| Solarenergie
[ PV-Anlagen
O In Betrieb
O InPlanung
[ Solarpotenziale
o PV-Freiflichen

% Energienetz
1 Stromspeicher
o Fernwdrme

SR Aktueller Stand der erneuerbaren Energien
1 Fernwarme

T ; 00 P . 0 g
unterirdisch ' ! ;
R Gebiud ;
ook ebiude 2
sl0li] o Flachendenkmale } . %
2
r=n N B g O 7
' @\ Flacheneignung »
e Wind 1
Solar 1

Erkldrungstext

wa 167,29 20,80 13,82 0,10

GWh/a 171,91

Erklarungstext

o
o
m}
o Solar2
o Solar3
0 Solar 4

Funded by

the European Union
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City of Helsinki

Helsinki Energy and Climate Atlas

EArERly . e Enni Airaksinen, 3D Specialist/ MSc (Civ.Eng)
L,,m?:}ﬁg}?ﬁfﬂ:%‘{ r enni.airaksinen@hel.fi

- -
L e O
|

Funded by

the European Union
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City Executive Office @

Strategies Division | Helsinki | Helsinki
Data and New Technologies Helsinki 3D+ career break Digital Twi
Digital Twins SISINKI 2021 — 2025 'gitar twins
2016 — 2020 ~ me 09/2025 -
—
Master’s thesis, 2017 Helsinki Energy and Energy and

Three-dimensional city Climate Atlas, 2017-2020 Climate Atlas

modelling methods

$ Developing
. The Kalasatama Digital 3D city models

Twins Project, 2019

The Kalasatama Digital Twins Project W— = . - f
A-digi v P

The final report of the KIR:

3D city models
and Al

An Al-generated image

of Helsinki Cathedral ; ;
recreated entirely out of CITy mOde! info
colorful DUPLO bricks, game engine

viewed from above.

3D Specialist/ MSc (Civ.Eng)
Enni Airaksinen
enni.airaksinen@hel.fi
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Energy and Climate Atlas “

Perustietoa rakennuksesta

Katuosoite : Kalevankatu 22

RATU : 628

VTJ-PRT : 103056057X

Kayttotarkoitus : Asuinrakennus (Muut kerrostalot)
Rakennuksen korkeus - 19.47 m

Kerroksia : 5

Kerroskorkeus : n. 3.9 m

Kerrosala : 4301 m?
Bruttoala - 4640 m?
Tilavuus - 16650 m®
Rakennusaine : Tiili
Rakennusvuosi @ 1881

Energiatietoja

Lammitystapa : Vesikeskuslammitys (Kauko- tai
aluelampo)

Korjaustietoja

Ikkuna-/ovi-/porttimuutos : Kaupunkikuvallinen
lausunto (Rakennuslupa: 17-1571-KL 4)

Ikkunoiden uusiminen
Suojeltu rakennus
Laskennallinen kulutus (kWh/brm?vuosi)

Lammitys yhteensa : 130
ojen lammitys : 93, veden lammitys : 37)

Data,
Renovation History and Real Consumption Data s

ol S

Paosition - x: 25494833.93, y: 6673650.86. z- 0.32
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Content
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Helsingin 3d-kaupunkitietomalli: kartta.hel fi/3d

Kartat ja 3d-mallit

Rakennusaineistot &

Rakennusten perustietoja
Rakennusten energia- ja korjaustietoja

Rakennusten kulutustietoja

Create PDF
% Create Link

il Reset settings
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Helsinki Solar Energy Potential
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Future Directions 2025 - 2027

Ideas and Opportunities for Development €nnj Oihe/'ﬁ/3b
° ,. .°
- Data: Building-specific, real-time, continuously updated kalnen@
« Standards: CityGML & EnergyADE compliance he/f,

 Renewables: Solar potential analysis including trees

« UX & Visualization: Infuitive interfaces, expert-approved glossary

« Scenarios & Forecasts: Building's real energy data, the feasibility of different
energy renovations, emissions, cost simulations

- Climate Adaptation: Stormwater, heat islands, surface modelling

 loT Integration: Air quality, noise, water, traffic

Enhancing Communication and
Awareness among Different Stakeholders

l Helsinki I
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City of Rivne

The Intelligent Energy Management System (IEMS) Profit
Andrii Hrytsevych. 380687099334,
ukrainenetzero@gmail.com

Funded by
the European Union
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i hod

é
Power  M-bus, RS-485 U.-UH\
other meter-

specific Proprietary S JSON —_
protocols sl protocols =

\=
: ey ] CRNM = (Www.
D U EU Twisted pair Eathernet In-building 3
Water M-bus, RS-485 CATSe cable router/
other meter- Cﬁj@ repeater
spedcific
protocols W{/
[HIH
Heat
Readers Concentrator, MEP
Meters @ connected to @ one per building @ database
meters

Funded by

the European Union




Design Your City’s Net Zero Strategy
Online Planning Lab

IEMS “Profit”

Data on the energy consumption of 250
consolidated for the city energy efficiency
center. Currently 157 electricity meters
(82 buildings) and 115 water meters (92
buildings) have been installed, installation
work continuesSystem functions:

a) Real-time energy consumption analysis

b) Response to overconsumption and
accidents

c) Forecasting energy and climate trends

Cost estimation of the energy efficiency
and RES measures

Funded by

the European Union

IEMS DEMO

Municipal Energy Passport

Water Consumption

1,577,781 m?

eens

Electricity Consumption -

3,333,625
kWh
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Designed to scale across city sectors (municipal, HOAs/condominiums, private, transport,
industry, utilities/monopolies, ecology & waste).

Currently fully operational in municipal buildings as a pilot; scaling planned; demo pages for other
sectors are in development.

Supports filtering by energy quality and type; generates decision support to prioritize energy-
efficiency investments by sector.

Energ:,.' Ennsumptinn Sectors

Number of Water Consumption Electricity Consumption Heat Consumption C0; Emissions Costs Savings Potential

# Sector Objects (m?) (kWh) (Geal) () (UAH) %) Efficiency

1 Municipal Sector 7 12500 120500( 208 20 0050000 27 W edium

2 OSBB 128 ==
Private Sector =

4 Transport 23 2345 45678 5678 8234 2345678 30% Medium
System

5 Industrial Sector 34 23456 56785 23456 523456 20% |High |

& Monopaolies 12 191 a7E FHT &7TH 156 7HS 1 -

! Ecology & Waste 15 23456 78901 1234 14 367890 | Medium

Funded by

the European Union
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BT EDS

The "Benchmarking” module makes it

possible to rank buildings by deviations in

heat and electricity, identify risk groups
("Need Attention", "Heat/Electric Problem"),
apply benchmarking scenarios (Top 10%, S =
Median, Bottom 25%) and export H \ TT1 | ul
management registers for targeted energy o 0L
audits and modernization projects. A

1
1

g 0000

Funded by

...~ | the European Union
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Dynamic Calculator shifts

PROFIT from monitoring to ” 2 %
design and analysis; models :
change effects; outputs data for R
investment and decarbonization
planning. D . .

EC [ J—

Users enter building data to view
current energy-efficiency status.

Adjustable parameters show the
impact of measures and support
retrofit decisions.

Funded by

the European Union
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Many meters were outdated and incompatible with solutions existing on
market -> we developed own device for them

Energy utilities do not share data with the municipality -> we collect data
separately and offer better quality data to utilities to create mutual benefits
of exchanging data

Composition and development of large data-base delays final deployment of
the system

The Al-supported functions are very resource-demanding, high operational
costs for servers etc.

Funded by

*, ..~ | the European Union
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Information support - providing citizens with access to energy data

Decision-making support - identifying effective energy efficiency and renewable energy measures
Facilitating Investment - preparing data to attract investments in infrastructure upgrade
Forecasting and monitoring - reducing greenhouse gas emissions, modeling energy development

Correlation: Energy Costs, CO, Emissions and Savings Potential

Energy Efficlency Analysis by Sectors

Key Insights:

Funded by

the European Union
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g

Recycling containers \ o D

@] v

t:} ((on) =

F‘ark lats T — Manual entry CCTV —
intefrace data integration Maobile app

Nearest @ = ()
A

plans

~_ 0\

11 } m ﬁ
s ]7%] T ® =
N\ Pre-feasibility

‘ (o)) study generator
.(.). ) /

Heat

MEP .

Sensors @ Wireless @ LoRa stations @ database @ Services

transmitters

Funded by

the European Union
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Positive impact and benefits

Positive impact for the city
Data-driven decisions, not
Intuition.

Clear modernization priorities
for savings and CO..

Transparency (maps,
dashboards, open metrics).

Benefits for the city

Easier to convince deputies
thanks to scenarios and
payback.

Easier to attract investments
and grants.

Stronger incentives for
condominiums and businesses
to reduce emissions.
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Krakow

NEEST — NetZero Emission and Environmentally
Sustainable Territories

Konrad Szpak
Konrad.Szpak@um.krakow.pl

Funded by

the European Union




/|rzeszow

y stolica innowacji

NCBR©»> i Krakow

Warszawa

Narodowe Centrum Badan i Rozwoju

miasto spotkan

KREUJE

NEEST

NetZero Emission
and Environmentally
Sustainable Territories

NET
This project has received funding through NetZeroCities from the European Union’s ZERC

Horizon 2020 research and innovation programme under grant agreement No CITIES
101036 519. !
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CHALLENGES

in Poland, almost 70% out of 5 mln single-family houses,
do not meet energy efficiency standards

social-economic challenges: aging of society, stratification,
energy poverty, migration, etc.

Funded by

*, ..~ | the European Union



Design Your City’s Net Zero Strategy

NEEST OBJECTIVES

To prepare a set of innovative climate and energy solutions
that can be implemented, and accelerate climate
transformation efforts

Providing new knowledge, tools, and a way to guide local
iInvestments in the decarbonisation process

Funded by

...~ | the European Union
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NEEST: 5 urban areas

Krakéw 2 Wroctaw & Lodz

Area: 12ha Area: 5,7 ha Area; 7,1 ha

Warszawa

Area: 5,8 ha Area: 5,1 ha

. Funded by
* the European Union
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C.:;

NEEST: 5 types of buildings

Tenement house (pre-1918)

Commercial building (post-1945) | ) “Mlllennlum Memorlal” school (1960-1980)

Funded by

the European Union
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AREAS OF CHANGE

Priority for pedestrians and bicycles * 100% renewable energy sources
Traffic calming * Improving the energy efficiency of
Supporting electromobility buildings

Development of public transport * Energy storage

* Local energy production

Activation of residents
Amenities for seniors

+ Water retention within the quarter
« Resistance to extreme weather

RAR

Apartments for young families l.! events
Society Digital

Green neighbourhoods

Supporting biodiversity * Recycling

Local food production Greene" » Segregation of bio-waste

Improving the microclimate

Funded by

the European Union
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3D SCANNING

Point clouds with a resolution not worse than 2-3 cm

It gives the possibility of identifying individual elements of land
development (e.g. curb, small architecture, lighting) and building
elements (e.g. window, window frame, balcony railing, roof exhaust)

Funded by
the European Union
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3D MODELLING

On the basis of the previously prepared point cloud, a 3D model of the buildings and
their surroundings was made.

Process => importing the point cloud into Autodesk Revit => create a virtual model.

We can include architectural details and other elements to get a complete and realistic
picture of the building.

The finished model: various file formats and used in design, visualisation or analysis.

It is possible to precisely transform data scanned with a 3D scanner into virtual models
of buildings.

Funded by
the European Union
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ANALYSES

URBAN

Buildings & surroundings: Building Function / Condition of buildings /
Functional areas around buildings

Transport analyses: Traffic / Public transport / Parking spaces and
garages

Utilities Analytics: Central heating network / Water / sewerage network
Gas networK / Power / Telecom Network

Greenery Analysis

PARAMETRIC
Insolation Analysis
Daylight Potential Analysis
Solar potential analysis
Wind Analysis
Wind comfort analyses

Microclimate analysis

Funded by

the European Union
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SOCIAL SURVEYS

Age:
Characteristics of the studied sample:
Decline
0% 18-29
Household Quantity: 226 70 and 15%
above
Average number of people per household: 1,9 29%
People over 50 years of age: 59% 30‘135;
Women: 58%
Has children: 15%
40-49
. 60-69
Has a car: 48% 15% 11%
50-59
15%
Assessment of the place of residence:
APARTMENT STANDARD

TECHNICAL CONDITION OF THE BUILDING
WINDOW TIGHTNESS

THERMAL COMFORT IN WINTER

ROOM VENTILATION

THERMAL COMFORTY IN SUMMER

ACOUSTIC COMFORT

Funded by

the European Union

DATAIN %

m VERY BAD BAD u AVERAGE

) -
I

Occupational status:

Pupil /
student
8%

Other
1%

Employed
Retired 52%
39%
Unemployed —
0%

p

1

24

19

21

m VERY GOOD
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SOCIAL SURVEYS

What should be changed or corrected in the first place in the house/flat or its surroundings:

Funded by

the European Union

REDUCE MAINTENANCE COSTS

GAIN ACCESS TO MODERN TECHNOLOGIES

REDUCE NOISE

IMPROVE THERMAL COMFORT IN SUMMER

INSTALL AN ELEVATOR

CONDUCT THERMAL MODERNISATION OF THE BUILDING

INTRODUCE FACILITIES FOR THE ELDERLY OR DISABLED

INSTALL PHOTOVOLTAIC PANELS

IMPROVE THE EXTERNAL APPEARANCE OF THE BUILDING

IMPROVE THE APPEARANCE OF STAIRCASES AND COMMON SPACES

IMPROVE THERMAL COMFORT IN WINTER

IMPROVE ROOM VENTILATION

IMPROVE INCREASE ROOM LIGHTING

ADD ABALCONY OR TERRACE

REPLACE OUTDATE HOUSEHOLD APPLIANCES

OTHER CHANGES

10

20

30
DATA IN %

40

30

&0
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URBAN / ARCHITECTURAL CONCEPT

W

S

ﬂfw,_

Funded by
the European Union
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SOLUTION CATALOGUE

Funded by
the European Union
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Data in cities’ energy transformation

Data Developments

From the cities: Central Databases: Development of transport and
Land-u CEEB
BDOT

CSO
feedback KIUT

Digital twins of five city
Weather models quarters

Distribution System Operator and District Heating Companies

Funded by
the European Union
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Data in cities’ energy transformation

Legal reasons

Stakeholders: no interests / time
No data / no accurate date

Poor reporting

No visualisation

Funded by

*, ..~ | the European Union
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Data in cities’ energy transformation

Proposed changes to the CEEB system

I

Interactive map
with location of
buildings
and emissions

information, with the

level)
&,

District data
and advanced analytical
features, including chart
downloads
and visualizations of
changes
over time.

Funded by

the European Union

Notification system
(SMS, e-mail) for
building owners

About the need to

update data or submit a
declaration.

[ ]

Consistent naming of
heat sources.

&S

APl to integrate ZONE
with local government
and government
applications
and government
applications.

Y

Regulated by law, the
possibility of using the
data contained
in CEEB by local
governments for
analytical and scientific
purposes
and scientific purposes.
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NEEST: set of solutions & proposed change

Funded by
the European Union
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Krakow

NEEST — NetZero Emission and Environmentally
Sustainable Territories

Konrad Szpak
Konrad.Szpak@um.krakow.pl

Thank you for your attention!

Funded by

the European Union
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Future Outlook and Emerging trends

“Powered by joy, driven by data”

Funded by

the European Union

Advanced Data Analytics & Al to support Urban Climate Work

Cities will increasingly using deep learning and ensemble models to optimize energy
systems and predict various patterns

Generative Design for Green Retrofits

Cities will improve energy efficiency and sustainability in urban buildings by using data &
Al-driven algorithms to create optimal retrofit solutions

Energy Technology Innovations

Cities will adopt various types of new energy storage solutions (perovskite solar cells,
solid-state batteries, gravitational energy storage) to enhance renewable energy
deployment and grid stability.

Microgrids and virtual power plants will enable localized energy resilience.
Automated Compliance & Reporting

GenAl will streamline reporting (e.g., GHG inventories) and regulatory compliance with
energy codes and climate targets

Everyone will have a GenAl-powered energy assistant—a holographic companion that
helps manage personal energy use, suggests eco-friendly habits and

These companions may have personalities, like a & Cheerful Sunny Spark, & Zen
Nature Spirit or & Glamorous Grid Guardian

&
'
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Q&A

Online Planning Lab

C.:

Feedback

Online Planning Lab. Feedback
form Module 4 Spotlight 3

Please give your feedback that we can improve!
LINK

Funded by
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Get in touch with NetZeroCities!

NetZeroCities Help Desk: infocities@netzerocities.eu

gg @NetZeroCitiesU NetZeroCities

O
[ NetZeroCitiesEU @ NetZeroCities EU

WLl www.netzerocities.eu M hello@netzerocities.eu
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