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Scaling Positive Energy Districts
Replication Pathways and Roadmaps
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Why replication is the real 
challenge

Pilots are not transformation

100+ Mission Cities 
aiming at climate neutrality

PEDs as building blocks    
of climate-neutral cities

Scaling requires:

Data Governance Financing
Social 

acceptance
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Replicating PEDs is not a 
technical exercise

PED 

Replication

Governance and 

regulation
Under which conditions?

Social and economic 

alignment
For whom?

Spatial intelligence
Where?

Technical feasibility
How?



Th
is

 p
ro

je
ct

 h
as

 r
ec

ei
ve

d
 f

u
n

d
in

g 
fr

o
m

 t
h

e 
Eu

ro
p

ea
n

 U
n

io
n

’s
 H

o
ri

zo
n

 2
0

2
0

 r
es

ea
rc

h
 

an
d

 in
n

o
va

ti
o

n
 p

ro
gr

am
m

e
u

n
d

er
 g

ra
n

t 
ag

re
em

en
t 

N
o

.8
6

4
3

7
4

4

Replication is a systemic 
transformation process

Lighthouse city 

PED demonstration

Fellow Cities learn

Adaptation of 

scaling

PED replication in 

multiple districts

Sustainable urban 

transformation

Climate-neutral city
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In this session, we will 
explore:

 A data-driven methodology to identify PED potential

 Real replication plans from Fellow Cities

 Lessons from a completed project (MAKING-CITY)

 Discussion
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GIS-based MCDA methodology for 
replicating PEDs

José L. Hernández, Iván Ramos

Final Conference – March 12, 2026

Bilbao, Spain
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Outline

➢ Objectives of the methodology

▪ Goals

▪ Cities

➢ Methodology for the replication strategies

➢ GIS-based MCDA algorithm

➢ Results for the 6 ATELIER cities

➢ Conclusions
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Objectives of the methodology

➢ Development of Replication Plans for 6 fellow cities

▪ Aligned with City Vision 2050 (policy session)

➢ Identification 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
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Methodology for the replication 
strategies
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GIS-based MCDA algorithm

STEP 1 

• Analysis of PED components or elements with spatial information

STEP 2

• Selection of suitable area to design a PED 

STEP 3

• GIS-based overlay analysis

Result

Energy demand,

Energy potential,

Distance to different land uses,

Social structure

….

PED characteristics

Energy efficiency and flexibility

Liveability

Flexibility/Connectivity

ResultWeighting or evaluate the values of the 

layers based on the suitability

MCDA value = Score * WI1-In

Normalization 

and 

aggregation

MCDA value

per factor and 

area [0…1]

COMPOSITE 

INDICATOR 

PER AREA

Analysis based on 

the weight of each 

factor

Selection of 

potential solutions 

Scenario 

evaluation

PED suitability 

areas

PED factors

SPATIAL AND LAND USE FACTORS

TECHNOLOGICAL FACTORS

SOCIAL FACTORS

ECONOMIC FACTORS

30 1 2

Not suitable Most suitable

Consideration

of cities interest

areas

Type of 

data

Raster layer 

at district or 

building 

level
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GIS-based MCDA algorithm

CATEGORY
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Aggregation by 
category

Aggregation by 
category

W12 Heating energy demand per m2 (kWh/m2)

W13 Cooling energy demand per m2 (kWh/m2)

W14 DHW energy demand per m2 (kWh/m2)

W15 Electrical energy demand per m2 (kWh/m2)

W211 Solar energy potential rooftop crys (kWh/m2)

W212 Solar energy potential rooftop amf (kWh/m2)

W213 Solar energy potential land crys (kWh/m2)

W214 Solar energy potential land amf (kWh/m2)

W221 Wind energy potential rooftop (kWh/m2)

W… …

Layers

Rasterize

Reclassification

Aggregation by 
category

Reclassification

Class 1: 0
Class 2: <=P25 
Class 3: >P25<=P50 
Class 4: >P50<=P75 
Class 5: >P75 

Class 1: 0
Class 2: <=P25 
Class 3: >P25<=P50 
Class 4: >P50<=P75 
Class 5: >P75 

From poligon to raster 

Weighted average value per layer
(raster file)

Weighted average value per group
(raster file)

GIS-based MCDA algorithm

Aggregation by 
category

Reclassification

City weighted average value per layer
(raster file)

City weighted value per group
(raster file)

Identification of 
potential PED Districts

CITIES WEIGHTSSAME WEIGHTS

Identification of 
potential PED Districts

COMPARATIVE

ANALYSIS

CO-CREATION WITH THE TWO BEST POTENTIAL PED DISTRICTS 

Selected PED Districts Based on City Value Assessment
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Results: Replication plans
BRA

Same weights City weights

Most suitable PED Districts
(based on city weights)

Karlova Ves & Staré Mesto

BUD
Same weights City weights

Most suitable PED Districts
(based on city weights)

Jozsefvaros & Erzsebetvaros

COP

Adapted methodology for city-

energy-positive by 2035

KRK
Same weights City weights

Most suitable PED Districts
(based on city weights)

Bieńczyce & Krowodrza

MAT
Same weights City weights

Most suitable PED Districts
(based on city weights)

Santa Cruz do Bispo & Leça 

da Palmeira

RIGA
Same weights City weights

Most suitable PED Districts

New development areas

Green transformation of multi-family buildings

Lower temperature district heating

Flexumers4Future

Heat pumps and storage; map rooftop solar potential; 

New infrastructure with cityscape; advance full 

transport electrification, involve local actors…
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Conclusions

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

▪ Combined with co-creation workshops

➢ 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)



Th
is

 p
ro

je
ct

 h
as

 r
ec

ei
ve

d
 f

u
n

d
in

g 
fr

o
m

 t
h

e 
Eu

ro
p

ea
n

 U
n

io
n

’s
 H

o
ri

zo
n

 2
0

2
0

 r
es

ea
rc

h
 

an
d

 in
n

o
va

ti
o

n
 p

ro
gr

am
m

e
u

n
d

er
 g

ra
n

t 
ag

re
em

en
t 

N
o

.8
6

4
3

7
4

www.smartcity-atelier.eu

@AtelierH2020 AtelierH2020

Contact

José L. Hernández / Iván Ramos

josher@cartif.es / ivaram@cartif.es

Thank you!

mailto:josher@cartif.es
mailto:ivaram@cartif.es
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Round Table Discussion

What does it really take 
to replicate PEDs?



ATELIER Replicating PEDs: barriers

The Slido app must be installed on every computer you’re presenting 
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
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Question 1 – The real barrier

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

How can the replication plans 
help and support reaching 

2050 climate neutrality plans?



ATELIER Replicating PEDs: 
requirements (enablers)

The Slido app must be installed on every computer you’re presenting 
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
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Question 3 – The enabler

How do you consider other 
aspects are accelerating the 

deployment of PEDs?

Social, regulatory aspects, etc.
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Question 4 – Scaling

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

How should replication 
roadmaps account for 

different starting points?

Energy poverty, grid maturity, urban density, etc.
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Question 6 – Data

How can data-driven tools 
support decision-making for 

replication at city scale??

GIS, MCDA, digital twins, etc.
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City of 
Budapest

ATELIER Final Conference
Daniel Hedari
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The PED context in Budapest

Institutional reasons:
➢ No significant funding for large scale projects from national budget or 

own resources
➢ When financial resources arrive, we want to be ready to implement!
➢ Important to engage private, research and utility sector
 Therefore, we prioritize projects like ATELIER

Technological and sustainability reasons:
➢ 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

Energy use distribution in Hungary
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Hungary energy status
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I. Replication IN ATELIER

II. Replication IN THE MUNICIPALITY

III. Replication IN BUDAPEST
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WP2  City Vision 
- Establish local SCPG
- Revised SECAP
- Climate City Contract
- Environmental programme

WP3  Innovation Atelier
- Stakeholder group (Climate Platform)
- Two workshops: 

- knowledge exchange 
- PED localization, replication

WP6  PED development
- PED design, planning, replication 

Replication IN ATELIER 
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Replication IN ATELIER 

CARTIF methodology
- evaluates in GIS layers each  PED 

characteristic 
- weight to each layer
- the result of the process is a map 

where PED potential areas are 
located

 
W1-------> Efficient 
buildings 

W2/W3--> Zero energy 
imports

W5-------> Affordability  

W6/W7--> Liveability

W4 -------> Energy 
flexibility

PED candidate 1
INDEX

PED 
candidate 3
INDEX

PED 
candidate 2

INDEX
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Replication IN ATELIER 

Municipal workshops
- Professional stakeholder group
- Examine possibilities in four typical 

urban typology of the city
- Metropolitan
- ‚Small-town’
- Residential complexes
- Suburban

- Identify possibile development areas
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Replication IN THE MUNICIPALITY 

➢ Municipal ‚experts group’

➢ ASCEND 

• Forming of EC and 
communication with future 
members

•  Prosumer behaviour

•  Testing the regulatory 
environment

➢ Other related projects

• ENERGY4ALL – social cohesion

• REALLOCATE - mobility

• AHA Budapest – social housing

• Solar4Ce - prosumerism

• EUKI – solarmap, PV

• BPCARES – energy renovations

(& Scaling)
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Rákosrendező
➢ One of the largest brownfield 

development in Budapest

➢ Tension between investor and public 
interest

➢ Strong sustainability and social inclusion 

requirements

➢ Including PCED as criteria 

➢ Currently tendering of master plan 

Budapest – Rákosrendező brownfield area; to be developed as PCED

Replication IN BUDAPEST
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Thank you!  

 

 

Daniel Hedari
hedari.daniel@budapest.hu
+36 30 / 555 1585
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Demo PED in MAKING-CITY

GRONINGENOULU

KAUKOVAINIO 
district

Groningen 
NORTH

Groningen 
SOUTHEAST



Activities in the Fellow Cities 

Wind 
possibilities

Public lighting 
to be replaced

Half of the 
buildings with PV 
panels on roofs

Bassano (IT)

Kadikoy (TR)

Main 
mobility hub 
in Istambul

High variety of 
buildings with passive  

ECMs implemented

Freedom to design 
ECMs & RES

Vidin (BG)

Planned the 
modernization of 
heating network

Residential & 
Public buildings

Lublin (PL)

León (SP)

Residential 
& Public 
buildings

• Preparing new housing 
development in PED area

• Key public buildings inside
• Solar and geothermal as main 

expected renewable sources

Trenčín (SK)





Districts finaly 
evaluated for 
becaming a 
PED

León (SP)

Bassano (IT)

Kadikoy (TR) Trenčín (SK)

Vidin (BG)

Lublin (PL)



PED Design Methodology

Stakeholders and
Citizen Engagement

PED technical
design

Investment
Plan

Proposal of New 
Regulations
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PED Design Methodology_León 

City Energy Profile

GHG Emissions

Waste Management

City Mobility Profile

Economy

Initiatives and 
Strategies of the PA

Public ICT / Data

Affordable Housing

Citizen Engagement

Urban Structure

0,0

2,0

4,0

6,0

8,0

10,0

Best Indexes

Average Indexes

León Indexes
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PED Design Methodology_León 

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.
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PED Design Methodology_León 
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PED Design Methodology_León 

1.  2.  

 

S0.1a  Wind strategies

S5a Energy Management Agent for 

energy optimization and demand 

response

S9a Neighbourhood 

electro storage facility 

(power storage)

S14a PV in roofs

S18a Integrated 

Sustainable Energy 

Planning

S0.1b Solar orientation strategies

S5b Visulation Units to study 

human behaviour regarding the 

energy consumption

S9b Individual battery 

(power storage) at 

building level
S14b Building Integrated PV 

(on the façade) 

 S18b Land use 

planning fostering 

energy actions 

S0.1c Water resources strategies

S5c  Demand Response Smart Grid
S10a Phase transfer Liquid 

tank S14c Floating Solar 

pontoons

 S18c Soft-mobility 

actions

S0.1d Ground coupling strategies

S5d Heat Matcher S10b Seasonal storage

S14d Solaroad
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S11a Low Temp regional 

transfer pipeline
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Technologies for reducing the energy demand -

passive measures or building insulations  
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Future steps for the cities



Get in touch for more information!
Thank you

Project information available on the 
MAKING CITY website: www.makingcity.eu
Contact us: contact@makingcity.eu

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

Follow us on Twitter & LinkedIn!
@MakingCity_EU

This project has received funding from the Horizon 2020 programme under grant agreement n°824418. The content of this presentation reflects 

only the author’s view. The European Commission and INEA are not responsible for any use that may be made of the information it contains.

http://www.makingcity.eu/
mailto:contact@makingcity.eu
mailto:cecsan@cartif.es
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REPLICATION IN MATOSINHOS

Ricardo Barbosa

AdEPorto (Matosinhos Municipality)

March, 2026
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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. 

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

Current situation

Matosinhos aims to achieve

Carbon Neutrality by 2030

Best practices in 

MatosinhosMatosinhos aims at reducing carbon emissions by 85% 

until 2030 (2009)

ENERGY 

EFFICIENCY

RENEWABLE 

ENERGY

FINANCING

SUSTAINABLE 

MOBILITY

CITIZENS AND 

STAKEHOLDERS 

ENGAGEMENT

MUNICIPAL 

ACTION
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City Context– Citizen and 
Stakeholders Action

Matosinhos Climate Transition 

Citizenship Laboratory

• Collaborative space open to all citizens, where 

prototypes of solutions for the climate transition 

are being tested, through the implementation of 

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

 Replicating the concept
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Connecting carbon neutrality
and replication plans

 Translation of aggregate 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. 
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7

Enablers for PED replication

 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.
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8

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 Regulatory 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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