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Scaling Positive Energy Districts

Replication Pathways and Roadmaps

2 Qtelier

Positive Energy Districts

AmsTErdam Bil_bao cltizen drivEn sma'-t cities
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Why replication is the real e.Qtelier

challenge

100+ Mission Cities PEDs as building blocks
aiming at climate neutrality of climate-neutral cities

Scaling requires:

I @

Data Governance Financing

-
]
=99

P
Social
acceptance
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Replicating PEDs is not a e.Qtelicf
technical exercise

Spatial intelligence &

G Governance and
regulation
3 Under which conditions?

PED

Replication

Technical feasibility 7 Sl?gcrl]?rl]:gf economic
2 J'
e w For whom?
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Replication is a systemic e.Otelicl
transformation process

Lighthouse city Adaptation of Sustainable urban
PED demonstration scaling transformation

2020 research

n’s Horizon

ation programme under grant agreement No.864374

eived funding from the European Unio
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Fellow Cities learn PED replication in Climate-neutral city
multiple districts I
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In this session, we will e.otelier
explore:

A data-driven methodology to identify PED potential

rch

Real replication plans from Fellow Cities

2020 resea

n’s Horizon

Lessons from a completed project (MAKING-CITY)

agreement No.864374

Discussion

eived funding from the European Unio
tion programme under grant
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Replication is not about copying success.

It is about enabling transformation
under different realities.

p—

e —
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GiS-based MCDA methodology for
\ replicating PEDs

José L. Hernandez, lvan Ramos

2 Qtelier

Positive Energy Districts
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Outline 8 OEGIIG(

Obijectives of the methodology

Goals

Cities
Methodology for the replication strategies
GIS-based MCDA algorithm
Results for the 6 ATELIER cities

Conclusions

2020 research
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Objectives of the methodology e.Qtelicl

Development of Replication Plans for 6 fellow cities
Aligned with City Vision 2050 (policy session)

|dentification of suitable urban areas for PED development

Selection and integration of optimal technical solutions and financial
schemes

Equally distributed weights vs customized weights

Co-creation processes for PED deployment
PESTEL and SWOT mixed analysis
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Objectives of the methodology e.Qtelicl

0. =

Amsterdam

Q 9Kl’akow
Bratislava o
Budapest

\/
n

Matosinhos Bilbao
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Methodology for the replication e.Qtelicl
strategies

[— e HHN g

Phase 0: Phase Phase Il: Phase lll: ) Phase VI: Phase VII:

Understanding l:Creation of Diagnosis of Definition of selection iof Replication Execution Monitoring and

the city your the city at the the strategies Project and impact
Stakeholder DISTRICT level aleternatives to intervention commissioning assessment
group study scenarios

e GOVERNANCE MODEL- Smart City Planning Groups

(&%) INNOVATION MODEL- Innovation Ateliers

CITIZEN ENGAGEMENT STRATEGY
A N Y ——
CAPACITY BUILDING STRATEGY

E CATALOGUE of smart
urban solutions

ATELIER enablers: | Models Strategies
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GIS-based MCDA algorithm e.Qtelier

« Analysis of PED components or elements with sww A
(T PED characteristics PED factors

» " Energy demand, SPATIAL AND LAND USE FACTORS
Energy efficiency and flexibility Energy potential,

Distance to different land uses,

TECHNOLOGICAL FACTORS

Social structure SOCIAL FACTORS

Raster layer
at district or

building
level

ECONOMIC FACTORS

\= J

Flexibility/Connectivity

g » Selection of suitable area to design a PED
g N\
< Weighting or evaluate the values of the Normalization
5. layers based on the suitability and
< % STE P 2 MCDA value = Score * Wii-in aggregation COMPOSITE
53 o ) 2 ) MCDA valie INDICATOR
= per factor an
5 Lo area [0...1] PER AREA
28 Not suitable Most suitable
23 « GIS-based overlay analysis
% GEE) fAnaIysis based on\ f Selection of \ f Scenario \ Result
3 % the weight of each potential solutions evaluation
1B STEP 3 i
25 P l Consideration I \ PED suitability
‘g g ‘E/” City Energy Analyst Of CItIeS Intef'eSt hs/ﬁ‘ City Energy Analyst areas
E W areas 1
£ 5
- AN A\ A




eLQtelier

Positive Energy Districts

GlIS-based MCDA algorithm

INDEX Layers

Heating energy demand

kS

Building stock
characterization
(energy needs)

Cooling energy demand

=
(=]

Efficient

buildings DHW energy demand

=

Electrical energy demand
Solar energy potential
rooftop and land

Wind energy potential
rooftop and la

Geothermal potential

PED candidate 2
INDEX

PED candidate 1
INDEX

PED candidate 3
INDEX

=
=5

Biomass

Distance to industries (heat) Way

W5.-= Liveability Energy Alternative energy Distance to water surfaces
PED flexibility resources (outside) heating & cooling Wiy
Waooe = Affordability i
potential Distance to forest (biomass)  JEYYN
o index (at
W3 -oeee = Energy flexibility district Share of energy expenditure in

scale)

ENeray
W2--> Zero energy imports Investment plan existence /f

This project has received funding from the European Union’s Horizon 2020 research

NS

o

<

%

o

=

z

£

g I I - -

: I Brownfields distance

3 [T [— = Efficient buildings I

: | | Aging rate Wiy

oo

g : l Per capita income level We,

o

é I [ Ownership of the property Wes

% | | Employment rate per district [T

& I I _

g n n | | Vulnerability Wee

g : I Population density/change W

o

g i

: -:- _I I Wey
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GlIS-based MCDA algorithm

e.atelier

Positive Energy Districts

Layers

W12

W13

W14

W15

W211

W212

W213

W214

W221

Heating energy demand per m2 (kWh/m2)

Cooling energy demand per m2 (kWh/m2)
DHW energy demand per m2 (kWh/m2)

Electrical energy demand per m2 (kWh/m2)

Solar energy potential rooftop crys (kWh/m2)

Solar energy potential rooftop amf (kWh/m2)
Solar energy potential land crys (kWh/m2)
Solar energy potential land amf (kWh/m2)

Wind energy potential rooftop (kWh/m2)
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From poligon to raster

Rasterize

Class 1: 0

Class 2: <=P25
Class 3: >P25<=P50
Class 4: >P50<=P75
Class 5: >P75

Reclassification

SAME WEIGHTS
Aggregation by
category

CITIES WEIGHTS
Aggregation by
category

Weighted average value per layer
(raster file)

City weighted average value per layer
(raster file)

Class 1: 0

Class 2: <=P25
Class 3: >P25<=P50
Class 4: >P50<=P75
Class 5: >P75

Reclassification Reclassification

Aggregation by
category

Aggregation by
category

Weighted average value per group City weighted value per group
(raster file) (raster file)

Identification of COMPARATIVE Identification of
potential PED Districts ANALYSIS potential PED Districts

. .
NS NN S AN N NN NN RN AN A AN N AN N A AN NN AN NN AN EAAN A AN AAAAE A LA NAANNAAENAAENA AN N AN N EEN NN AN AN NN NS AN EAENEAENNEEEEEEEEREEEE -

1 Selected PED Districts Based on City Value Assessment

CO-CREATION WITH THE TWO BEST POTENTIAL PED DISTRICTS
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Results: Replication plans @At
N B

} \ City weights } [Same WeightsJ [ City weights J Heat pumps and storage; map rooftop solar potential;

(C

F ST T . 8 ) be ot ot + A

Same weights

New infrastructure with cityscape; advance full
transport electrification, involve local actors...

Same weights ; Same weights

42% 24%

T TR SR o
. = 9 = o
, GpaA n 4 + } 100% BY 2025 319334"5 :
F N A T -+
, e = —
t t + R J -
£ - ol ) B

AR ..

Lower temperature district heating
Flexumers4Future

Green transformation of multi-family buildings

[ Most suitable PED Districts ]

(based on city weights)

Q
a L -
[t  Hovs Ves & Stard Mesto ﬂ;ﬁlﬁ e N
S AT N FucA N
[ Same weights } L City weights J [ Same weights ] [ City weights J [ Same weights } [ City weights }

[ Most suitable PED Districts ]

(based on city weights)

Adapted methodology for city-
energy-positive by 2035

H,
N Jozsefvaros & Erzsebetvaros

Same weights i A + + + +  samelreights + 4+ + 4+ citysjwelghts
um:nlvhn N = N N QA . @ - o, A @ @ . 3 @
y X g | 1 = + + : ) + 1 IR =+ * + + e + =+
¢ P, 1S Lo : :
i ‘ ] IRV, Ka s e WG SN R o
; : : 2 | e : 5
X + HF s N + + + AR S +

- -+

[ Most suitable PED Districts ]
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(based on city weights)

Most suitable PED Districts
(based on city weights)

Santa Cruz do Bispo & Leca

Bienczyce & Krowodrza _
da Palmeira
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Conclusions e.Qtelicl

Replicable, common, comparable and applicable methodology to
define data-driven replication plans

Combined with co-creation workshops

rch

Data availability as a challenge
Estimation based on different approaches

Involvement and engagement of the cities in the process
Adaptability to the cities needs and criteria
Data standardisation (data are heterogenous)
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n’s Horizon
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Contact

José L. Hernandez / lIvan Ramos
josher@cartif.es / ivaram@cartif.es

|| GARTIF
Thank youl!

www.smartcity-atelier.eu

1 @ateliert2020 [T} AtelierH2020

<

&.atelier

Positive Energy District


mailto:josher@cartif.es
mailto:ivaram@cartif.es

Round Table Discussion & %Q!JQI

What does it really take
to replicate PEDs?
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ATELIER Replicating PEDs: barric

® The Slido app must be installed on every computer you’re presenting

slido

from


https://www.slido.com/powerpoint-polling?utm_source=powerpoint&utm_medium=placeholder-slide
https://www.slido.com/support/ppi/how-to-change-the-design
https://www.slido.com/support/ppi/how-to-change-the-design
https://www.slido.com/support/ppi/how-to-change-the-design
https://www.slido.com/support/ppi/how-to-change-the-design

= :
Question 1 - The real barrier ®2Qt€licSf

In your experience, what is
the biggest barrier to
replicating PEDs?

Technical, governance, financial, social or something else?
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Question 2 - Adaptation e.Qtelier

How can the replication plans
help and support reaching
2050 climate neutrality plans?




® The Slido app must be installed on every computer you’re presenting

ATELIER Replicating PEDs:
requirements (enablers)

slido

from


https://www.slido.com/powerpoint-polling?utm_source=powerpoint&utm_medium=placeholder-slide
https://www.slido.com/support/ppi/how-to-change-the-design
https://www.slido.com/support/ppi/how-to-change-the-design
https://www.slido.com/support/ppi/how-to-change-the-design
https://www.slido.com/support/ppi/how-to-change-the-design

&)

Question 3 - The enabler e.Qtelicl

How do you consider other
aspects are accelerating the
deployment of PEDs?

Social, regulatory aspects, etc.
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Question 4 - Scaling e.Qtelicl

What needs to change for
PED replication to move from
project-based to policy-
driven?

Policy integration, governance, financial mainstreaming,
political commitment, long-term planning, etc.
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Question 5 - Context e.Qtelier

How should replication
roadmaps account for
different starting points?

Energy poverty, grid maturity, urban density, etc.




= :
Question 6 - Data e.Qtelier

How can data-driven tools
support decision-making for
replication at city scale??

GIS, MCDA, digital twins, efc.
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= .
The in Budapest e.Qtelicr

A7

Technological and sustainability reasons:

>

YV V V V

Manage the growing needs in the capital
Increase resilience of energy systems
Provide energy safety for residents
Opportunity to learn and pilot
Allignment with the city’s goals

{ v
C S
5 )

Energy use distribution in Hungary
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Hungary energy status "‘Ql'.e| el

Positive Energy Districts

Net Electricity Importer Fastest Growing Grid vs Renewables

¥ 30% & 1 3% =1

£

2

4]

£

S

o~

SOLAR RENEWABLES GRID
2y

L o

c <

8%

=K

58

2P
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=X . .
23 Energy Security Urban Infrastructure Energy Consumption
o

i LOW
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L2 o

5

Slow modernization BUDAPEST  RESTOF HUNGARY
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Positive Energy Districts

l. Replication [LFAUIE8]5;

Il. Replication [N EigI=Rx181\1{ed]27:\R))
l1l. Replication [[\R:18107:\4 351
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e.atelier

Positive Energy Districts

Replication L)W= 1|55

City Vision
- Establish local SCPG

Tl A sawesEFe A e o
LeTeeg arrensy >
PED et @ik ) cugri anmngidt,
(.‘HAMIJ:.}A}) s

Lgsed peacand

opy e St

M | st L v rams?
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o logilatezrer getst: \ Anéy S e
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Sk e B e s - Environmental programme
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/ ”““"ww c 4 ',nn\..u

Innovation Atelier

L spoae ¢ oM e 2 e L S
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B e e R - Stakeholder group (Climate Platform)
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&teier | ; - Two workshops:
e € [ ] - knowledge exchange

- PED localization, replication

PED development

- PED design, planning, replication -
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Replication [NTNIAIS; eLatelier

CARTIF methodology candidarcs (TTIN = PED candidate 1

INDEX e
- evaluates in GIS layers each PED ——=T cosdlatey
'. INDEX

characteristic
- weight to each layer

- the result of the process is a map
where PED potential areas are
located

W6/W7--> Liveability

W5------- > Affordability

W4 - > Energy
flexibility
W2/W3-->Zero energy
imports

') > Efficient
buildings
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Replication [[NIISRT: eLatelier

N
Municipal workshops A A
- Professional stakeholder group ; b

- Examine possibilities in four typical b 0 )e, o

urban typology of the city > S 0

- Metropolitan A A

- ,Small-town’ = Bl 3

- Residential complexes A L

- Suburban 3 RO, X

- ldentify possibile development areas P }

é § ® Atelier WS

8< e — Districts




PNl ] IN THE MUNICIPALITY eLatelier

(& Scaling)

» Municipal ,experts group’
» ASCEND
*  Forming of EC and

rch

2020 resea

communication with future

n’s Horizon

members
. Prosumer behaviour

*  Testing the regulatory
environment

ceived funding from the European Unio
ation programme under grant agreement No.864374
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» Other related projects

ENERGY4ALL - social cohesion
REALLOCATE - mobility

AHA Budapest - social housing
Solar4Ce - prosumerism

EUKI - solarmap, PV

BPCARES - energy renovations

AFFORDABLE
o - HOUSING FOR ALL
) . s g MEGFIZETHETO
ENERGY4ALL : ® R @'A i Oﬂ\ :r ;E"i LAKHATAST
Communities for positive e ° . K ~io

MINDENKINEK i




Replication [NEND D33 eLatelier

Rakosrendezo Qs .
» One of the largest brownfield = — RAKOSRENDEZ6
7 (| > PROJEKT

development in Budapest

A\

Tension between investor and public
interest

A\

Strong sustainability and social inclusion
requirements

rrrr

» Including PCED as criteria

» Currently tendering of master plan

Budapest — Rakosrendez6 brownfield area; to be developed as PCE
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e.atelier

wwwwww Energy District

Thank you!

Daniel Hedari
hedari.daniel@budapest.hu
1 +36 30 / 555 1585
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Energy efficient pathway for city transformation,

enabling a positive future

TOWARDS A uﬂv
2050

Currently, city energy plans for energy
transition are designed within a 2030
horizon, which can be considered as a
mid-term strategy (part of the 2030
Climate & Energy Framework in Europe).
In MAKING-CITY, the City Vision 2050 is
used as a longer timescale to address the
urban energy system transformation
towards low-carbon cities.

MATURE & IN Nov
TECHNOLOGIES

Innovative
storage &

va POSITIVE ENERGY DISTRICT?
A

PED is “a delimited area of buildings and public
spaces where the total annual energy balance is
positive. Therefore the area will deliver, in average,
an energy surplus to be shared with other urban or
peri-urban zones.”

Heating &
cooling
systems

Waste
recovery

transfer
technologies

buildings

Cecilia Sanz Montalvillo — cecsan@cartif.es — CARTIF Technology Centre

I

Making
City

SARINA & ... .. @ CGl = e

QGBCG @l_l"r);'geen @7 GRUNNEGER

Green Synergy Cluster

Etm { JETITEK

Nijestee i o

AGi g (i

- ouLu

T = | | tecnal

ENERGIA  Loiumion o TF o "". B
sNakka .........

e

- % = %/
innovation ‘9, « s
forlife . 1 o+ UniSMART
st e 7 unnversiy or oLy m
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v 8 34
 PARTNERS
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Demo PED in MAKING-CITY

Groningen PEDs

Heating source (g )
I solarpark Rooderhaan (11 MW)

Solarpark Woldjerspoor (14 MW)
Solar panels

Heat accumulators/ storage Int. I: Two Nijestee High-rise buildings (7,400m?)

Int. Il: Three terraced private houses (360 m?)
Int. I: Retrofitting of a rental house (B1, 2,900 m?)

Int. ll: Energy Academy Europe (9,636 m?)
Int. II; New rental house (82, 5,300 m?)

Int. lll: 2 new private houses (B3&4, 2x 2,500 = 5,000 m?)

Int. IV: New Arina shopping mall (85, 2,000m?)

Int. IV: Mediacentrale (14,400m?)
Int. V: Sports complex Europahal (5,315 m?)
Int. VI: Powerhouse (7,800 m?)

Int. V: Local heating plant

TECHNOLOGY
Cecilia Sanz Montalvillo - cecsan@cartif.es — CARTIF Technology Centre CENTRE CAQT I F



Activities Iin the Fellow Cities

Ledn (SP)
Bassano (IT) Public lighting , : .
[ Wind to be replaced Residential
e & Public
possibilities Half of the uildings
buildings with PV

panels on roofs Trenéin (SK)

5 k B (. Preparing new housing
Vo N development in PED area
: « Key public buildings inside
* Solar and geothermal as main
expected renewable sources Yy,

~

Kadikoy (TR) !

SR
Srcemnls

Main
mobility hub
in Istambul

Lublin (PL)

Vidin (BG)
i Planned the

modernization of
heating network

Residential &
Public buildings

AAAAA

"] GARTIF

High variety of
buildings with passive
E m ECMs implemented
Maklng Freedom to design
C]_ty ECMs & RES




REPLICATION PLANS ->
Detail the actions that the follow cities to replicate following the knowledge of the lighthouse PED
demostrator (Oulu and Groningen)

PED in the
city center

Bassano used the knowledge generated in the lighthouse demonstrator, to incorporate a
renewable energy generation in a heritage area

BASSANO

Developed a
PED

Kadikoy continues with the implementation of the PED, using the knowledge generated in the
MC demonstrator to correct and improve the design

KADIKOY

Increase solar
energy
generation

Ledn increases solar energy production by implementing new solar facilities in public
buildings. With the knowledge generated in the MC, the city aims to develop a PED that
primarily uses PV generation and starts increasing zero-energy initiatives

LEON

Change energy
model in the city

Vidin is promoting energy efficiency by using biomass in district heating, biofuels in
transport and expanding renewable energy communities. The city is installing solar and
geothermal energy to help reduce energy poverty.

VIDIN

New business
model

Trencin uses MC knowledge to create a business model that integrates new technologies
and engages citizens, ensuring successful project implementation.

TRENCIN

District
heating grid
(DHG)

Lublin aims to expand its DHG network, allowing more buildings to connect and improving
energy efficiency. The project promotes cross-sector collaboration and strategic planning to
optimise urban energy use.

LUBLIN




Least Suitable (S48 . o Yo Least Suitable
Least Suitable

Less Suitable
More Suitable
Most Suitable

Less Suitable 1 £ - J Less Suitable
o] 1

More Suitable (S

Most Suitable ! b ) Most Suitable

More Suitable

M Least Suitable
Less Suitable
More Suitable
Most Suitable

Districts finaly
evaluated for

becaming a
PED
% [

Vidin (BG)
-

Least suitable Most suitable Least suitable Most suitable




PED Design Methodology

City Indicators, Resource Analysis, Land Use Context—
Planning Active Communities, Energy Demand Analysis

Prioritization of City Needs and Identification of PED Smart Energy City Approach,
Boundaries Public Private People Partnership (4P)

PESTEL and Spatial

Low Consumption, Energy Efficiency, Integrated
Infrastructures, RES Production

Calculation Methodology from D4.2

Stakeholders and Investment
Citizen Engagement Plan

® ® ® ®
E E PED technical Proposal of New

Malki g design Regulations
City |*ant] CARTIF



PED Design Methodology_Leon

13,16 0,05 5,22

0,00

Primary energy sources (MWh/cap)

City Indicators, Resource Analysis, Land Use Context—
Planning Active Communities, Energy Demand Analysis

Bernesga and Torio

1.643,56 43,45 =11 :
rivers

Renewable resources main characteristics

City Energy Profile
10 GHG Emissions

» "\
Urban Solar Ground
: H
macroform potentlal Yd ropower coupliﬂs Citizen Engage ﬂl te Management

J

Energy &

Population Solar PV Biomass Mobility
density installations infrastrucutre

& ’ Best Indexes
Average Indexes
e
i ) i . edn Indexes
GIS layers considered in the analysis — Le6n Initiatives and
Strategies of the PA

Cecilia Sanz Montalvillo — cecsan@cartif.es — CARTIF Technology Centre [ TECH NE)EINQ[GRE ] CA?T I F

Mobility Profile
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PED Design Methodology_

Prioritization of City Needs and Identification of PED
Boundaries

Selection of potential PED areas using:
» a GIS-based spatial analysis combined with
» a Multi-Criteria Decision Analysis (MCDA)

Different urban, energy, environmental and socio-economic layers
were integrated through a weighted overlay analysis to identify and
prioritise suitable districts for PED implementation.

Cecilia Sanz Montalvillo — cecsan@cartif.es — CARTIF Technology Centre [ TECH NPEIN%%\E ] CA?T I F



PED Design Methodology_Leon

Smart Energy City Approach,
Public Private People Partnership (4P)

Low Consumption, Energy Efficiency, Integrated
Infrastructures, RES Production

» Items determined in individual discussions with the cities

(] Objectives: What do you want to ask to your citizens ?
(1 Barriers : What are the main barriers or bottelnecks ?
[ Local actors: Mapping of the local actors

(] Tools to be used: Define the tools to implement

(d Agenda: Define the planning for the activities

1 Support/material: What do you need?

d Contact point

Cecilia Sanz Montalvillo — cecsan@cartif.es — CARTIF Technology Centre [ TECH NE)EINQ[GRE ] CA?T I F



* Scenariol: All PV + All heat pumps
. PV: 895.5 kW (1328.7+5835.3 m2), only 166 kW new
. HP: 1732 kW - 61.9W/m2 of HPs
* Scenario 2: PV + Solar thermal & heat pumps in residential and sugar factory
. PV: 1314.2 kW (3037+6576 m2) -> needs 472.3 kW of new PV
. Solar thermal: 218.2 kW (189.8 + 119.2 m2) -> it needs (189+1141.7 m2) to be self sufficient
*  HP:1130 kW - 40.83W/m2 of HPs
* Scenario3: PV + Solar thermal & heat pumps in residential and sugar factory + Hydro generation |
. Hydro: power 0,674 MW and a production 1279 MWh in 2018.
. PV:729.4 kW (5835.3 m2) -> no need of new PV :
*  Solarthermal: 218.2 kW (189.8 + 119.2 m2) -> it needs (189+1141.7 m2) to be self-sufficient
. HP: 1578 kW - 57.02W/m2 of HPs

s Retrofitting Matarials mustbe recydled GEOGRAPHIGAL

i \

H ~ BOUNDARY H

| H ﬁ E. : (Incl. Circ. Eco)
I
i
i

VIRTUAL i | Drach |

= BI0dAS i BoumpaRy 1D
o =l
] n T - & T il - u T—&!
—— BHOMASS STORAGE = HYDRO SOLAR  WIND |1
FLOATVOLTAICS BIOGAS shotoR | FARM  TURB :: ECHARGER  EMOBILITY
PLANT seasonal |
| 2
-3 i
- [—— E ==F SOILEARTH u i
: SMART : .
| PVT panels WWHP — HEAT . ELEGTRICITY
v . EXCHANGERS BATTERY CONTROLLERS ! GRID
____________ i
1 T VIRTUAL POWER
PLANT |

Making

City
1 Cecilia Sanz Montalvillo — cecsan@cartif.es — CARTIF Technology Centre

[

PED Design Methodology_Leon

1 ALL POSSIBLE TEC. Calculation Methodology from D4.2

TECHNOLOGY
CENTRE

| CARTIF



Making

Future steps for the cities

1. Financial resources
to support local
energy transition
efforts and prevent

energy poverty.

m

FINANCIAL
OPPORTUNITIES

CITYZENS
CAPABILITY COLLABORATION

1. Implement energy

actions
2. Participate in the energy 1. Collaboration between
transition public, private and

citizens sectors.

summary of policy recommendations for Leon

Cecilia Sanz Montalvillo — cecsan@cartif.es — CARTIF Technology Centre
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Thank you

Get In touch for more information!

Cecilia Sanz Montalvillo, cecsan@cartif.es
MAKING-CITY Project Coordinator

Follow us on Twitter & LinkedIn!
@MakingCity_EU

Project information available on the

MAKING CITY website: www.makingcity.eu
Contact us: contact@makingcity.eu

This project has received funding from the H n 2020 pr g amme under grant agreement n°824418. The content of this presentation reflects [ TECHNOLOGY ] ‘ m I IF
only the author’s view. The European Commis and INEA are not responsible for any use that may be made of the information it contains. CENTRE
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REPLICATION IN MATOSINHOS

Ricardo Barbosa
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o and innovation programme under grant agreement No.864374

City Context

" Matosinhos is located in the northern Porto district of Portugal,
bordered in the south by the city of Porto.

" The city covers an area of approximately 62.42km2 and is bathed
by the Atlantic Ocean. It has a population of 175 478, which means a
density of 2 811 people per km2 .

" Matosinhos is a city where the presence of the sea (ocean) has an
important role in its weather and economical activities. The privileged
geographic conditions of Matosinhos, makes it the largest seaport in
the North of Portugal.

I The climate is temperate oceanic, with mild, rainy winters and
pleasantly warm, sunny summers. The average annual temperature
is 15 °C, with an average temperature in the warmest month
(August) of 25 °C, and in the coldest month (January) of 13 °C.

e.atelier

Positive Energy Districts

Santander
Santiago de

Compostela Vitoria-Gasteiz Andc

Vi

Avero

Lisboa

Murdia

Ceuta
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and innovation programme under grant agreement No.864374

= :
City Context e.Qtelief

~ ! ’
@ Matosinhos aims to achieve - -
Carbon Neutrality by 2030
Best practices in
Matosinhos aims at reducing carbon emissions by 85% Matosinhos

until 2030 (2009)
/l,\ RENEWABLE
= ENERGY
ENERGY
EFFICIENCY
CITIZENS AND
MUNICIPAL
1.8MTCO2eq STAKEHOLDERS ACTION
- ENGAGEMENT
1 - FINANCING AdA

Energia Estacionaria m Transportes
m Residuos e Aguas Residuais W Processos Industriais e Uso de Produtos
W Agricultura, Agropecuaria e Uso do Solo




City Context- Citizen and ;:i Qto| ierT
Stakeholders Action

Positive Energy Districts

Matosinhos Climate Transition
Citizenship Laboratory

» Collaborative space open to all citizens, where Ef e
prototypes of solutions for the climate transition S B T
are being tested, through the implementation of e i
low-cost and quick visibility measures;

»  Design and implement experimental behavior change projects for the climate
transition in the areas of mobility, food, energy and consumption;

*  Promote climate and participatory literacy and bring citizens closer to public
policy;

* Collectively consolidate a place-based diagnosis of the global climate and
environmental crises;
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= :
Application of methodology Latelicf

" Replicating the concept

2760000 2763000 2766000 2769000 2772000 2760000 2763000 2766000 2769000 2772000
1 1 Il | 1 1 1 | 1 1

Santa Cruz do Bispo

Same weights City's weights

25 g o s + y % . =

0001122

[] Selected districts
Type of suitability
71 Least suitable
___| Moderate suitable
Highly suitable
Bl Most suitable

Lega da Palmeira
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Table 1. Weights per group given by Matosinhos compared to equal weights values.
T

T T T T T T T T T
2760000 2763000 2766000 2769000 2772000 2760000 2763000 2766000 2769000 2772000 Group of layers % of the group on equal weights | % of the group on city weights

and innovation programme under grant agreement No.864374
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Energy demand 20 28
1 2 3 1 2 3 RES potential 20 39
- Type of suitability - Alternative energy 20 1
. ; resources (outside)
‘ Least suitable Economic context 0 0
[ Moderate suitable Social cohesion 20 17
i | Highly suitable i Urban complexity 20 6
- Most suitable

Zoom of same weights map Zoom of city's weights map
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Connecting carbon neutrality &«

and replication plans

Plano Municipal
de Acdo Climatica
f v

m matosinhos

60000
L

2763000
1

2766000

2769000
1

2772000

City's weights

A

+

_+_

0001122

T
0008027

0005022

0002022

T
60000

2763000

T
2766000

T
2769000

T
2772000

1

e.atelier

Positive Energy Districts

Translation of aggreqgate climate targets
into _place-based programmes

Spatial disaggregation of targets:
Which streets and buildings and energy
systems need to change

Investment pipeline creation:
Replication plans can create bankable
project pipelines that attract private
capital

Policy coherence: Replication plans
can surface the regulatory, financial
and governance adjustments needed
to scale.




gy < i
Enablers for PED replication &« ateliel

Strategic and Policy Framework

Matosinhos explicitly included in the Carbon Neutrality Roadmap of the city for 2030, demonstrating strong political
commitment at the municipal level. This strategic positioning ensures that PED development is aligned with broader city
goals and benefits from long-term institutional support.

Economic and Financial Drivers

The city is already investing in decentralized renewable energy systems (RES) for public housing and municipal buildings,
lowering financial barriers to PED implementation.

Social and Community Engagement

There are high levels of citizen participation in city initiatives, indicating a robust civic culture and strong social capital.
This creates fertile ground for community energy projects, co-creation processes, and bottom-up governance models
essential for PED success. Public engagement enhances transparency, local ownership, and long-term commitment to
sustainability goals.

Legal and Regulatory Support

A national-level regulation for decentralized RES and energy communities is already in place, creating a robust legal
foundation for PED deployment. This framework supports the formation of local energy communities and enables
decentralized energy models, reducing legal uncertainties and encouraging stakeholder participation across different levels
of government and civil society.

and innovation programme under grant agreement No.864374
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e.atelier

Positive Energy Districts

Barriers to PED replication

Economic Constraints

Economic constraints are a major limiting factor for PEDs in Matosinhos. The combination of complex funding processes,
expensive implementation, and rigid procurement frameworks creates a hostile environment for innovation and investment.
Furthermore, the absence of flexibility markets hinders dynamic demand-side management and financial viability. A
streamlined funding process and procurement reform are essential.

Social and Cultural Barriers

Despite the efforts and success of initiatives such as the Climate Transition Citizenship Laboratory, there is still work to be
done in terms of the limited exposure of citizens and stakeholders to energy communities and renewable energy systems
(RES).

Technological Limitations

The city's existing building infrastructure presents a technological bottleneck. Retrofitting old and inefficient buildings to
meet PED standards involves substantial cost, time, and coordination.

Legal and Reqgulatory Barriers

The national legal framework is underdeveloped. Clear national guidelines and PED-specific legal instruments are
urgently needed to unlock action.
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Positive Energy Districts

Ricardo Barbosa

ricardobarbosa@adeporto.eu

www.smartcity-atelier.eu

1 @ateliert2020 [T} AtelierH2020 .




