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What | would like to share today

The challenge of global significance
Cities: the challenge or opportunity
SPARCS

» What the project is about

» How we are enabling cities’ energy transition towards
climate neutrality

The importance and role of digitalization in enabling
cities’ energy transition towards climate neutrality

SPARCS Cities

» Challenges, solutions, impacts

» Some examples of how our cities are enabling their energy
transition towards climate neutrality

» Some key takeaways

Harizen 2020
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Cities
consume
/5% of the
world's
energy and

emit almost

60% of global

greenhouse
gases?

https://www.worldbank.org/en/topic/urbandevelopment/overview#1

Harizen 2020
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More than 90% of the world’s

children breathe toxic air every day.”
WHO (World Health Organization)

https://www.who.int/news/item/29-10-2018-more-than-90-of-the-world%e2%80%99s-children-breathe-toxic-air-every-day

We must end fossil fuel pollution and
accelerate the renewable energy

transition, before we incinerate our only
home.”

Harizen 2020
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Cities Q_rﬂdd‘ c SAaround 80%
of global GDPand"most innovations!

=

i https://www.un.org/en/climatechange/climate-solutions/cities-pollution _

.* Harizon 2020
Eurapean Union funding  Ths project has received funding from the European Union’s Horizon 2020 research & innovation programme under Grant Agreement No. 864242 Topic: LC-SC3-SCC-1-2018-2019-2020: Smart Cities & Communities
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Can Cities
save our

world ....
Or will they
destroy it! m

* %k Harizon 2020
E:“;’i’i';: E:igenlrf-:;d:fnn This project has received funding from the European Union’s Horizon 2020 research & innovation programme under Grant Agreement No. 864242 Topic: LC-SC3-SCC-1-2018-2019-2020: Smart Cities & Communities
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55% of the world’s
population — 4.2
billion inhabitants
(2020) live In cities.

By 2050, 70% of the
global population will
live In cities.

https://www.worldbank.org/en/topic/urbandevelopment/overview#1

Harizon 2020
Europaan Union funding

for B hd| : This project has received funding from the European Union’s Horizon 2020 research & innovation programme under Grant Agreement No. 864242 Topic: LC-SC3-SCC-1-2018-2019-2020: Smart Cities & Communities
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From urbanism to urban sprawl

« Urbanization brings challenges, including
meeting accelerated demand for affordable
housing, well-connected transport systems,
and other infrastructure, basic services, as
well as jobs.

Once a city is built, its phyS|caI form and Iand

leading to unsustainable sprawl.

Urban sprawl puts pressure on land and
natural resources, resulting in undesirable
outcomes; cities consume two thirds of
global energy consumption and account
for more than 70% of greenhouse gas
emissions!

https://www.worldbank.org/en/topic/urbandevelopment/overview#1

Harizen 2020
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" The opportunities Cities offer

With more than 80% of
global GDP generated In
cities, urbanization can
contribute to sustainable
growth if managed well by
Increasing productivity,
allowing innovation and
new ideas to emerge.

https://www.worldbank.org/en/topic/urbandevelopment/overview#1

Harizen 2020
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The innovation dilemma

To address global
challenges of significance
such as climate change,

urbanisation, and
sustainable growth,
cities need to radically
rethink how they innovate!

N E""';”e ”:igenlf””di"tg This project has received funding from the European Union’s Horizon 2020 research & innovation programme under Grant Agreement No. 864242 Topic: LC-SC3-SCC-1-2018-2019-2020: Smart Cities & Communities
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Cities — making sense of meaningful innovations

Societally
Desirable

N E‘r";:';:rg:ignlz';g:‘in This project has received funding from the European Union’s Horizon 2020 research & innovation programme under Grant Agreement No. 864242 Topic: LC-SC3-SCC-1-2018-2019-2020: Smart Cities & Communities
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Cities need to transform into innovation ecosystems and
living labs where all stakeholders, including citizens,
actively participate in developing and implementing

Innovative solutions that protect the environment, support

the economy ¢ and prem@te weII belng of.fsemetym
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- Sustainable energy Positive &
. zero cARbon CommunitieS

validate innovative solutions for
planning, deploying and rolling out
Integrated energy systems as an
efficient means for the urban
transition into a citizen centered
zero carbon ecosystem enabling

\_ | 2 high quality of life ﬁb

—

SARROVEion programme under Grant Agreement No. 864242 Topic: LC-SC3-SCC-1-2018-2019-2020: Smart Cities & Communities
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31 partners from Finland, Germany, Portugal, Cyprus, Greece,
Belgium, Italy, Ukraine, and Norway, + 27 associated partners

Harizen 2020
Europaan Union funding
for Research & Innovation

what we are doing

Community engagement
and citizen-centric

Generate a bold
city-vision 2050

Replicate positive energy
district solutions

In Kifissia, Kladno, Lviv,
Maia & Reykjavik

Business models and
financing instruments for
sustainable PEDs

Q
Share SPARCS i}

learnings & experiences

approach

Q

Enable and support urban
transformation

Demonstrate 44
innovative positive
energy district solutions

%
3h%

in Espoo & Leipzig

Monitoring & evaluation of
implemented PED
solutions

Cooperate with various
projects, networks & initiatives

This project has received funding from the European Union’s Horizon 2020 research & innovation programme under Grant Agreement No. 864242 Topic: LC-SC3-SCC-1-2018-2019-2020: Smart Cities & Communities
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Ambitions and goals — our lighthouse cities

Leipzig, Germany
=

Espoo, Finland

Carbon neutral by 2030

s/

Carbon neutral district heating by 2029

Use of coal in district heating ending by
2025

Collaboration with citizens, companies,
research & educational institutes, NGOs.

Continue being the most sustainable city
in Europe

®
&
L=
AER
s
=

Reaching UN Agenda 2030 sustainable
development goals

by
T

Harizen 2020

CO2

Become carbon neutral by 2050, achieve a carbon
neutral public administration by 2035

.~ As-is analysis of energy availability and use in the

/./

~— areas of economics, communal requirements,

e

household consumption and transportation

QP2 .
ﬂ_\ Emission balance

Potential analyses for energy conservation, energy
efficiency, fossil fuels and renewable energy; trend
and action scenarios for 2030 and 2050

4

[

o

Instruments and measures catalogue

@@ Vision scenario for 100% renewable energy use

Eurapean Union funding  Ths project has received funding from the European Union’s Horizon 2020 research & innovation programme under Grant Agreement No. 864242 Topic: LC-SC3-SCC-1-2018-2019-2020: Smart Cities & Communities

for Research & Innovation
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/SPARCS: Co-creating impact

» Designing Positive Energy 5 ReS graion
Building Blocks and Districts in o
the two Lighthouse Cities with

44 innovative interventions /

actions

L .- Buildings as Prosumers
?Hﬁ] — Smart meters solutions

=~ 2nd G EV-charging
| @ strategies \

» Hands-on feasiblility studies
In 5 Fellow Cities to support
replication planning

Predictive building control
strategies
® Load shifting
E.1" User centric Apps

4"/ Shared RES ownership
...* Participation in alternative

Yy market
O O o

interventions

Harizen 2020
Europaan Union funding
for Research & Innovation

Positive energy transformation . New economy

. Electrical mobility
@ oigital Integration

. Urban innovation ecosystem

Bidirectional district energy
=@ infrastructure
SE" Virtual power plant

= District Energy storages
' (Seasonal and batteries)

EV-sharing
Last E-mile strategy
= (E-bicycling, E-buses,

- fast E-tramline)

sy

g &
[:]:'u User centric platform

'E'g% Virtual energy community

Al prediction energy demand
“ People flow prediction
(»~J* EVs peak load control

o Peer-to-Peer energy
fH, marketplace

District level
interventions

:/ Positive Energy District
t strategy in urban planning

¢ Fostering EV uptake through
.g-\- urban planning

Innovation ecosystem hub:

city planning departments,
.. SMEs, large enterprises and
J'ZHﬁ research organizations

Regulations
Citizen inclusive governance
Carbon Free Vision 2050

Energy community platforms
GIS integrated service for

‘ urban planning

Urban transformation
financing &
<E§V governance models

Macro level
interventions

This project has received funding from the European Union’s Horizon 2020 research & innovation programme under Grant Agreement No. 864242 Topic: LC-SC3-SCC-1-2018-2019-2020: Smart Cities & Communities
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/The City dilemma

A City has many
systems and
subsystems that need
to be seamlessly
interlinked and
connected in a holistic
and systemic way!

* for Research & Innovation

City energy
infrastructure

RES & EVs integration

Inefficient systems

Buildings

Integration

Mono directional infrastructure

Efficient energy systems
Passive users

Limited energy flexibility

Digitalization of services

Semantic & Operational interoperability

Mobility

Digital gap

Lack of electric Vehicle infrastructure

EV mobility uptake

Public
recognition

Transversal knowledge exchange

Inter-city relationships

Economy

National, European and International credits

Low self-sufficiency rate

Low R&D investment

Economic growth

Environmental

Job creation

CO2 emission in urban areas

Local air quality

Excess heat utilization

* %k Harizon 2020
Eurapean Union funding  Ths project has received funding from the European Union’s Horizon 2020 research & innovation programme under Grant Agreement No. 864242 Topic: LC-SC3-SCC-1-2018-2019-2020: Smart Cities & Communities
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" How digitalisation supports a City innovation ecosystem
Protect the environment, support the economy & promote the well-being of society

Digitalization _ _
Smart People Value-driven Business
Technology

1 1

Smart Governance Connected Services
Coexistence

Communication Collaboration

Natural Environment Built Environment

Environment

Environmentally Feasible

E;’“;’i’:;: E:igenlrf-:;d:fnn This project has received funding from the European Union’s Horizon 2020 research & innovation programme under Grant Agreement No. 864242 Topic: LC-SC3-SCC-1-2018-2019-2020: Smart Cities & Communities
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The SPARCS solution

ICT — City level platforms

P B

Va idate in novative User-centric platform (:) ‘

. . " Blockehain ‘ ‘
SO utlons for plannlng, “
de OIOylng and rO”Iﬂg Out Peer-to-peer energy transaction n

Integrated energy systems -
* . —1
—

2

as an efficient means for

the urban transition into a 12y 9 |
. . ) /O:u]_ ole ]

citizen-centred zero- D/ :

Ground source energy Electro mobility

carbon ecosystem —
District < | | Energy Storages

enabling a high quality of Heating
|

+
A
ﬁ RES-
|ntegrat|0n
—
=

. E:-r H’iﬁ':'; Iih & I:mnda gnn This project has received funding from the European Union’s Horizon 2020 research & innovation programme under Grant Agreement No. 864242 Topic: LC-SC3-SCC-1-2018-2019-2020: Smart Cities & Communities
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Key considerations towards digitalisation
&/ Interaction i

@% Shared SerV|CeS Visualisation, comparative analysis

(@) @) Q o=  ICT-City level platforms
ANRANA 'J% .

User-centric platform (_

. Blockchaln Q&
@ A I t Application software, demand-
+; pp ICa |OnS response management

[ T,

integration

“w

Ground source energy Electro mobility

Inte rOperablllty | Compliance with standards, APIs I

carecoms WM S 5 ) ey Communication
Access Control
Services
Data Storage

E'“";pea" ”Eiinlf””di"tg This project has received funding from the European Union’s Horizon 2020 research & innovation programme under Grant Agreement No. 864242 Topic: LC-SC3-SCC-1-2018-2019-2020: Smart Cities & Communities
or Hesearc nnovation

Value Co-creation

Peer-to-peer energy transaction

Q

Communication

Secure Data
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[ Apartment / home owner visualisation dashboard ] [ Building manager (Super user) dashboard

Billing history & Home Peer Energy Environmental Building ~ KPI
impacts analytics comparisons analytics impacts analytics visualisations

SPARCS Data Visualisation (Framework) Services

Value Co-creation

@@%%@

SPARCS Common Information Model
SPARCS Data Mapping Service

SPARCS Data Collection Service

APl “X” APl “Y” Adapters Model converters Open API

Internet, XML, HTTPS protocols
Anonymized general data access Building owner/manager SPARCS Access Contror
User specific data Device s‘pecific data access
J)ccess access

Buildin Buildi . .

InfoMrmdatlfgon ManL;;lI elpngent SPARCS Indexing Service
ode stems

Open SPARCS Data &

Energy Data Device Data (loT) Building Data Data Metadata

(public) Storage
Harizen 2020
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/Espoo: PED Challenges, Solutions and Impacts

PED Challenges SPARCS Solutions

4 \/ N\ [ )
= Connecting systems - local energy » Integration of energy solutions, [ Replicable solutions for cities

systems, including RES integration,
smart buildings, smart grid, energy
storage, electromobility and EV
charging

Improve the overall energy
performance and energy efficiency
Optimize self-consumption and
reduce load curtailment

Enable flexibility of loads by
innovative new technologies in
energy management

Citizen engagement, energy
citizenship, sustainable lifestyle
Business models

virtual power plant, demand
flexibility solutions for both heat
and electricity

Sustainable energy solutions, RES as
part of systemic approach of energy
transition

Supporting sustainable lifestyle and
energy efficient behaviour, various
efforts

District-level and city-level
solutions for city development

regarding energy efficiency,
district-level sustainable energy
systems

Smartness in energy solutions bring
savings

Percentage of RES in energy
production rising steadily, becoming
the new “normal”

City development process focusing
more on sustainable energy
solutions, stakeholder engagement,
open development

Harizen 2020

Eurapean Union funding  Ths project has received funding from the European Union’s Horizon 2020 research & innovation programme under Grant Agreement No. 864242 Topic: LC-SC3-SCC-1-2018-2019-2020: Smart Cities & Communities
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Espoo: Demonstrating impact

Kera / Leppavaara Leppéavaara District:
District planning demos Leppavaara Centre

City Development Renewable energy systems
Smart Technologies Energy Storage

Co-creation Smart Technologies
Mobility solutions E-mobility

Espoonlahti district: \ .
Lippulaiva blocks L )

; m TYKUMPY—
Renewable energy systems — V:G(M'

Energy Storage i Replication
Citizen engagement sy Scaling up

Multi-model transport

Finno area

.

Harizon 2020
Europaan Union funding

This project has received funding from the European Union’s Horizon 2020 research & innovation programme under Grant Agreement No. 864242 Topic: LC-SC3-SCC-1-2018-2019-2020: Smart Cities & Communities
for Research & Innovation
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Espoo — Lippulaiva

» Sustainable energy system with RES

» The largest geo-energy plant in Europe for
a commercial building (heating capacity
4MW)

» PV-plant (roof and facade), production W Civie

» Promoting sustainable mobility
» EV charging stations
» Citizen engagement
» Lippulaiva Buddy classes
» Co-creation workshops with youngsters
» Buddy family actions, 32 families

» Promoting a sustainable lifestyle for
customers

Harizen 2020
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/Leipzig: PED Challenges, Solutions and Impacts

PED Challenges SPARCS Solutions

f

Historic or retrofitted building

stock

Heterogeneous owner and
stakeholder structures in
neighbourhoods

Conflict of uses: space for
additional RES vs. social
housing vs. environmental
protection

Democratizing the energy
transformation of cities
Renewable heat & power
generation, transport and
storage

~\

J

.

4 )
» Social, economical & ecological

concepts for the construction &
operation of the solar thermal
plant within the city

Use of synergies and sector
coupling

Integration and installation of
new technologies to save
energy as well as carbon
dioxide and increase efficiency
in established districts

Show and share improvement
information by using apps
including with feedback
function

J

Harizen 2020

[

O Increase of renewable energy
generation, reduction of
carbon footprint

O Cross-sectoral increase in
energy efficiency

O Improve RES of PEDs

O Solutions for existing and
historic building stock -
greatest amount of all
dwellings

O Design and deployment of
citizen-centric services

O Combination of analogue and
digital citizen engagement
formats

\

Eurapean Union funding  Ths project has received funding from the European Union’s Horizon 2020 research & innovation programme under Grant Agreement No. 864242 Topic: LC-SC3-SCC-1-2018-2019-2020: Smart Cities & Communities

for Research & Innovation
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Leipzig: Demonstrating impact TT—

s - =SSl Ty Virtual Power Plant
: 8 . > ) Virtual Energy .
Community Citizen engagement

RES access

Green contracts
Green plugs
E-mobility integration

Leipzig West

Decarbonization of district | T D_ ‘_k_"‘%.
heating system bourh
Waste heat potential
Construction and
integration of a P2H and .
rﬁl::tti r%[c;r;g[z rl: the district Solr Thermal | & : q Citizen engagement

, 4 ‘ : Community support or
t?\zmzrézrl]?rg%’t solar Dunker- energy transformation

: : ) ) Replication and scalability
smart social housing BRIl EpIAETE: Roadmaps towards carbon
Optimizing thermal energy from Cotton to Culture neutrality

Liberation of energy Smart energy system
transition Citizen engagement
Citizen engagement ) eV charging

Leipzig Stadt

Harizen 2020
Europaan Union funding
for Research & Innovation

This project has received funding from the European Union’s Horizon 2020 research & innovation programme under Grant Agreement No. 864242 Topic: LC-SC3-SCC-1-2018-2019-2020: Smart Cities & Communities
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Leipzig — Leipzig West

» Germany’s largest Solar Thermal Plant

» 1ststage ~13 GWh/a & 16 MW peak (~31.000
m2 collector area)

» 27dstage ~25 GWh/a & 30 MW peak (~60.000
m2)

» Decarbonization of district heating system

» Increasing shares of RES in district heating
networks

» Integration of a P2H and Heat Storage in the
district heating system

» District heating via solar thermal heat for
Smart Social Housing

» Citizen engagement

Harizen 2020
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A City has many systems
and subsystems that need
to be seamlessly interlinked
and connected holistically
and systemically!

Innovations in cities require a
harmonious balance between:
 Resource efficiency
(environmental feasibility)
* Quality of life
(societal desirability)
« Sustainable growth
(economic viability)

A city Is at best, as smart as
the people who reside in it
and who manage it — give
them the correct data and
tools to make informed
decisions

This project has received funding from the European Union’s Horizon 2020 research & innovation programMeement No..864242 Topic: LC-SC3-SCC-1-2018-2019-2020: Smart Cities & Communities
: e
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- Sustainable energy Positive & zero cARbon CommunitieS

https://www.sparcs.info/

IF3 £ @sparcseu
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Sami (Abdul Samad) Kaz@;

Doctor of Engineering \
Adjunct Prof. Hanken (FI), AIT (TH)

smart cities, intelligent buildings, innovation ecosystems,
strategic roadmaps, exploring excellence, valorising great ideas

«Senior principal scientist ,,
*Research team leader, smart cities & intelligent buildings

*Mentor, coach, facilitator, sparring partner, hack master,
webinar / event host, speaker,

~60 EU funded projects,~40 strategic/customer projects
*100+ publications and books

10/06/2022  VTT - beyond the obvious


mailto:sami.kazi@vtt.fi
https://www.linkedin.com/in/samikazifi/
https://twitter.com/SamiKaziFI
https://cris.vtt.fi/en/persons/sami-kazi

