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European Supply Chains: Economical Goals 
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Digital Planning of Demo Buildings



Demo’s

• Northern Demo Concept

• Southern Demo Concept



Northern demo building 
Office / Storage 
Jyväskylä, Finland

Southern demo building 
Residential
Bordeaux, France



Northern Demo



Proposed program Connection to existing buildings Visibility from access

Orientation towards lake views Roof typology Entrance and terrace



BIM model interior / foundation - UNStudio

BIM model façade / roof modules - ENAR

BIM model Glulam structure - Moelven

BIM model façade / roof cladding - ENAR



Ground floor First floor





Southern Demo



Integration within context Functions

School project by BPM architectenBasajaun project





Roof edge as shading system Individual terraces

Double height spaces Houses division





Ground floor



BIM model interior / foundation -
UNStudio

BIM model façade / roof modules -
ENAR

BIM model Glulam structure -
Moelven

BIM model façade / roof cladding -
ENAR
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F2BDF – is a tool for how to connect actors along the wood supply chain 
using collaborative a data flow
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Thank you for your attention!

F2BDF - Digitalisation of the wood value chain
NEB@CERN ◦ 28 February 2023
Andreas Rudenå ◦ Paramountric



The Human-Tech Nexus
Building a safe haven 

for coping with climate extremes

www.thehut-nexus.eu



Last disaster in ...



Extreme Climate
SOLUTIONS are needed

Due to extreme climate conditions, Europe has to deal with substantial economic losses. 

It is therefore important to find effective strategies to manage these events. 
These solutions have to:

• Avoid future losses;
• Generate economic benefits and increase productivity;
• Gain social, environmental and cultural benefits. 

Building a safe haven for coping with climate extremes 

Start: October 2022
Duration: 48 month

Partners: 25 from European 13 countries



Climate Events
The 6 events considered in the project

Building a safe haven for coping with climate extremes



Our objective

The project wants to address the impacts of such
events by integrating and leveraging best 
practices and successful multi-disciplinary
experiences.

The project will focus on prevention and 
preparedness phases of the disaster risk 
management cycle.

Building a safe haven for coping with climate extremes 



Activities and Methodologies

The main activities will be:
• Transfer of best practices; 
• Development or upgrade of processes and 

tools

Building a safe haven for coping with climate extremes

The project will study carefully:
• The Nexus between these areas;
• Experiences across different demontrators in 

order to both encourage cross-fertilisation
and assess transferability and scalability of 
solutions adopted

HUMAN 
BEHAVIOURS

GOVERNANCE 
AND POLICY

SCIENCE AND 
TECHNOLOGY



Stakeholders Needs
The needs that will be taken into consideration

Building a safe haven for coping with climate extremes

MONITORING

MODELING 
AND RISK 
ANALYSIS

RISK 
GOVERNANCE 
AND POLICY

RISK TRANSFER

KNOWLEDGE-
BASED ACTION

COMMUNITY 
INVOLVEMENT



Demonstrators

A set of 10 demontrators impacted by extreme
climate events have been identified. In these
areas some innovative solutions will be
tested.

These areas are representative of diverse 
climatic regions of Europe.

Building a safe haven for coping with climate extremes 



DEMONSTRATOR 3

Smart Communities «approach»

DEM3 is developing a kind of technological infrastructure
to gather information from local experts (e.g. hikers, 
trekkers, volunteers of Civil Protection) about the
vulnerabilities in the area. 

The collected information is expected to influence the
decisions of the municipalities before, during and
immediately after a weather-induced event.

Building a safe haven for coping with climate extremes 

Lattari Mountains, Italy



DEMONSTRATOR 5

Building a safe haven for coping with climate extremes 

Schleswig-Holstein State, Germany

Within The Hut I am anchored in DEM5 with the mission
to better prepare cities for climate extremes under
citizen participation.

• Research field: coastal towns of Schleswig Holstein
• Target group: municipalities, communities and citizens
• Goal: to develop narrative-based climate services

in co-design to implement climate adaptation.



Science-Art Fusion

Building a safe haven for coping with climate extremes – section 3

I am also on the following 7 work packages:

(1) Demonstrator Arena
(2) Human Behaviours
(3) Governance and Policy
(4) Science and Technology
(5) Transferability and Scalability
(6) Communication, dissemination and exploitation
(7) Coordination and Management 

with Science-Art-Fusion in WP5, where we explore 
knowledge transfer through science-art projects.



Expected results and impacts

Advancement in knowledge

Building a safe haven for coping with climate extremes 

Methodologies

Models and tools

Softwares, databases, 
platforms

Educational material

Policy brief



THANK YOU!

Visit our website at www.thehut-nexus.eu
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AGENDA

Why?

Community

What?

Next steps

How?
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Why?
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W h y          N E B  &  Smart Communities projects ?

beautiful | sustainable | together

The Smart Cities and Communities lighthouse projects are 
funded by the European Commission through the Horizon 
2020 research and innovation programme, with the aim of 
bringing together cities, industry and citizens to demonstrate 
solutions and business models that can be scaled up and 
replicated, and that lead to measurable benefits in energy 
and resource efficiency, new markets and new jobs.

NEB @CERN, Angel Navarro, Las Naves



What? Match Up at glance



2 8  p a r t n e r s   | 8  c i t i e s  

€  1 9 , 5  M

O c t o b e r  2 0 1 7  - S e p t e m b e r  2 0 2 3

3  L i g h t h o u s e  c i t i e s  &  4  F o l l o w e r  c i t i e s













How?





Genera 2023, Laurie Barriol-LNV.





3 districts



Web www.elmaritiminnova.com

www.delmaritimalmon.com

Community Ownership & Participation for Effective Climate Action Webminar, Laurie Barriol- LNV. 

http://www.elmaritiminnova.com/
http://www.delmaritimalmon.com/
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• Retrofitting and reconstruction of 
600 public and private homes

• Retrofitting and reconstruction of 
10 public buildings

• Including 223 kW PV and 1100 
kWh for 218 kW of storage

• Aerothermal and solar thermal

• 550 Smart controls

• 3 Demonstrative NZEBs

• Advanced geothermal sytem

• Sea wave energy converter

• 4000 street smart light controllers 

+45% ENERGY EFFICIENCY IMPROVEMENT

ENERGY
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• 101 eVehicles public fleet

• 2 eBuses + 37 hybrid

• 5 eBikes disabled mobility and 
last mile logistics

• 72 eCharging points

• 3 V2G

• 10 humble lamp posts

• 2 multimodal hubs + 8 smart 
panels

• Management systems for 
echarging and smart parking 

• Analysis of Eco driving patterns

+4,000 TONS OF CO2 SAVED PER YEAR

MOBILITY
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• Integration with VLCi urban 
platform

• Open data and open KPIs

• IoT integration

• Big data analysis of KPIs

• Smart systems to energy control 
for homes and public buildings

SMART INTEGRATION OF CITY SERVICES

ICT
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• New policies & upscaling of 
strategic plans

• Participacion, education and 
cocreation

• Civic engagement activities

• New business opportunities 
based on energy solutions

• Social entrepreneurship 
program

• Prosumers initiative 

• Toolkits for self consumption 
deployment 

• City mentoring 90,000 CITIZENS INVOLVED IN 3 DISTRICTS

CITIZENS



Monitoring 
I f  y o u  c a n ’ t  m e a s u r e  i t ,

y o u  c a n ’ t  i m p r o v e  i t .  – L o r d  K e l v i n  



ENERGY
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DEL MARITIM AL MON!

▪ Reconstruction and retrofitting at 

600 homes

▪ Communication campaign for 

civic engagement 

▪ Installation of 550 smart controls 

and sensors

▪ APP to save energy 

▪ Integration with smart city 

platform



ENERGY
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RETROFITTING OF TERTIARY BUILDINGS 

CABAÑAL MUNICIPAL MARKET

▪ Refurbished (3 550 m2) with improvement in air 

conditioning system. 

▪ PV pergola (62 kWp) installed 

▪ Shading, glazing and wall insulations pending

223 KW PV INTEGRATION

• Municipal Youth Centre: 37.05 kWp

• Malvarrosa Sports Centre: PV pergola (57,75 kWp) 

• Municipal Energy Office: 13-40 kWp

• Las Naves:  100 kWp for a socialized plant

• Nazaret Sports Centre: 60-120 kWp

• Civic Centre: 70.9 kWp



ENERGY
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RETROFITTING OF TERTIARY BUILDINGS 

STUDENT RESIDENCE COLLEGIATE

▪ Installation solar thermal in Students’ residence 

collegiate  

▪ Deep retrofitting 

▪ 9 EV charging points 

▪ Installation of monitoring and control strategies 

▪ SHEMS with a gamification model. 



ENERGY
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WAVE ENERGY CONVERTER

▪ 1 floating device 

▪ Capacity generation 20kWp

▪ Feed public light at the port

▪ 105 m2

% of time power

h 

Waves 0,7 m (0,5-0,9m) ….… 45% 16 kW 7,2

Waves 1,4 m (0,9-2,0m) ….… 17% 32 kW 5,4

Waves 2,1 m (>2,0m) ……  …. 5% 48 kW 2,4

Total…………………………    67% 15.0 kW h



MOBILITY
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MONITORED PUBLIC ELECTRIC FLEET

▪ 101 local government eVehicles: bikes, 

cars, vans 

▪ 2 Electric and 37 hybrid Buses

▪ Analyze performance of batteries

▪ Analyze driving patterns 



MOBILITY
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HUMBLE LAMPOSTS

▪ 20 eV charging points installed in the city lights

▪ Integrated with eV charging network of the city



MOBILITY

29

MANAGEMENT OF CHARGING NETWORK

▪ 72 eV charging points reporting to smart 

city platform 

▪ Managed by a common system



MOBILITY
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MULTIMODAL HUBS

▪ Information about public 

transport in one point: bus, 

bikes, tram, metro



MOBILITY
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MAYORS SOBRE RODES

▪ Free transport for elders with 

electric tricicles



MOBILITY
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DE LA CISTELLA A CASA

▪ Free transport of articles, food, etc. From the local shops to home.



ICT

Gema Roig, Las Naves 33

VLCi



ICT

Gema Roig Las Naves 34

VLCi



ICT

Gema Roig Las Naves 35

VLCi



ICT
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SMART HOME ENERGY MANAGEMENT SYSTEM ( SHEMS) 

▪ Data protection fully integrated 

▪ Personalized information for user in real 

time: energy consumption , tips to reduce 

the bills, monitoring of 

temperature/humidity/luminance and 

calculation of energy generated by PV…)  



ICT
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Smart District energy management system (SDEMS)



ICT

38

IOT INTEGRATION WITH VLCi

▪ Generation of new open data

▪ Integration of different systems

▪ Big Data to calculate new KPIs

▪ New open APIs



CITIZENS

Venue - Name Surname, Organization 39

TRANSFERENCE TO NEW POLICIES

▪ Sustainable Energy and 

Climate Action Plan (SECAP) 

of Valencia.

▪ Recommendation in mobility 

policies



CITIZENS

Venue - Name Surname, Organization 40

DISTRICT REFURBISHMENT LOCAL INVESTMENT FUND, LOCAL TOOLKITS & 

ENERGY POWERTY

▪ Energy office

▪ Local toolkit for development of 

Near Zero Emission Buildings

▪ Local toolkit for production, 

storage and self-consumption of 

renewable energy at the district 

scale

▪ Guidelines for energy 

communities



CITIZENS
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50/50 PROGRAM



CITIZENS

Venue - Name Surname, Organization 42

COMPETITION OF PROJECTS

▪ 60.000 €

▪ 3 innovative projects that use MAtchUP

open data to improve the district 



Community 
“ I f  y o u  w a n t  t o  g o  f a s t ,  g o  a l o n e ,  i f  y o u  w a n t  t o  g o  

f a r,  g o  t o g e t h e r ” .  A f r i c a n  P r o v e r b







Next steps
“ I t  i s  t h e  l o n g  h i s t o r y  o f  h u m a n k i n d  ( a n d  a n i m a l  

k i n d ,  t o o )  t h a t  t h o s e  w h o  l e a r n e d  t o  c o l l a b o r a t e  

a n d  i m p r o v i s e  m o s t  e f f e c t i v e l y  h a v e  p r e v a i l e d . ”  

– C h a r l e s  D a r w i n



47NEB @CERN, Angel Navarro, Las Naves

The 100 Climate 

Neutral Cities

and Smart 

Communities



#OnAMissionTogether
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Projects:
BD4Energy, SB4EU, 
SmarterSchool, Ro3kvit, 
Energy Communities
Speakers:
Natalie Samovich-Co-Founder Resilient Group, SB, Chair WG



Europe must orchestrate its scarce resources in new research 
and innovation in such a way that they collaborate across 

modalities and the value chain to deliver not only research 
results but also socio-economic results and address the new 

challenges that are brought by the convergence of 
technologies such as 5G, Internet of Things/Industrial 

Internet of Things (IoT/IIoT), edge computing and Artificial 
Intelligence (AI) including at the edge.

”

“







Industrial Internet of Things: the strategic picture for 
Europe CONTEXT

Investment in Data Spaces

EU 5G & cloud-edge 
infrastructure/services

Open, dynamic 
ecosystems for EU
tech businesses

Transition pathways 
towards resilient, 

innovative, sustainable 
& digital ecosystems 

Slide adapted from 
Dr. Max Lemke, 
CNECT E4

Next-generation chips 
powering intelligence 
at the edge

Data legislation:

• Data Act: access & 
fairness on data market

• Data Governance Act: foster trust 
in data sharing & intermediaries

Power to the edge,
where  data is

Seamless connectivity

Next-generation operating systems

Decentralised/swarm intelligence

Cognitive computing continuum

Semiconductor
chips made in 
Europe

Strategic 
autonomy

Common Open Digital 
Platforms & Ecosystem

Competition law,
geopolitics

Vertical, horizontal,
x-sector integration

Standardisation, 
interoperability

The EU Policy Context:

• NextGenerationEU
• REPowerEU
• Twin Transition:
• Digital Compass
• Green: Fit for 55

C
h

ip
s 

A
ct

New Industrial Strategy

D
ata S

trateg
y

Next-generation IoT



Innovation areas within EU: 

Smart grids Smart 
Buildings Smart mobility

Smart 
resources 

management 
Smart 

infrastructures

ETIP-SNET, AIOTI, EU Partnerships….
• Data Spaces and cross domain 

coordination platforms 

• ICT driven data processing 
and visualization , edge 
computing

• Decarbonisation of Energy 
production

• New governance models (DAO, 
WEB3 ) 



• Smart Cities, addressing the challenges in livability and sustainability of large and small cities as well as communities

• Intelligent Living, addressing amongst others the challenges of an (ageing) society and healthy living, supported by 

wearable devices, robots and intelligent home control

• Intelligent Industry, enabling efficiency, flexibility and automation transformations in manufacturing and providing 

ecosystems that are leading the way towards a new era of networked, knowledge driven and autonomous value 

systems that flexibly adapt to changing operating environments and user needs.

• Intelligent and dynamic Energy and Water Management, addressing optimisation of resources

• Intelligent Mobility including connected vehicles creating solutions for the increasing transportation challenges

• Intelligent Buildings, creating functional buildings with minimal ecological footprint and getting higher-level 

intelligence out of smart buildings.

Intelligent’ application domains
Smart and multi-service Next Generation Internet based on Intelligent 
connectivity:



Energy communities` enabling Components

EV Charging

RES Generation
Energy Storage

Digital 
Platforms 
technical and business 
convergence of cloud, edge 
and IoT

Sensors and 
Connectivity
EDGE Processing

How to utilise synergies within the energy system to maximise efficiency, reduce cost, CO2 emissions and energy losses?

How to reach an affordable energy independency mainly maximising local self-consumption based on RE? 

How to interconnect local energy grids? 

Smart contracts
Blockchain, AI
Metaverse, DAO
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Project Identity Card

BD4NRG aims at evolving, upscaling and demonstrating an innovative energy-tailored Big Data Analytics Toolbox (BD4NRG Toolbox), and
the underlying big data management Framework which will significantly contribute to unlock novel cross-stakeholders business
opportunities for electricity and other non-energy stakeholders as result of multi-value chain energy-centered data-driven AI-based
services
Project Identity card
• Call -> H2020-DT-2019- /  DT-ICT-11-2019 IA 
• Starting Date: 1st  January 2021 – Duration: 36 months – Now M23 of 36
• Total Costs: 11.883.025 Euro - EU contribution: 9.996.700 Euro 
• 35 partners from 11 Countries covering the whole energy value chain 
• 12 Large Scale Pilots where to validate  Big Data  AI Analytics Services
✓ Optimised management of non-grid owned (behind-the-meter) assets
✓ Improved efficiency and reliability of electricity networks operation
✓ Near real time energy-efficient end user comfort management
✓ Optimal risk assessment for energy efficiency investments planning



29/11/2022

BD4NRG Achievements To Date

• Innovative energy-tailored Big Data 
Analytics Toolbox (BD4NRG Toolbox) 
which will significantly contribute to achieve 
a techno-economic optimal management of 
Electric Power and Energy Systems 
(EPES) value chain

• BDA Analytics Services for (i) optimised 
management of grid and non-grid owned 
assets; (ii) improved efficiency and 
reliability of electricity networks 
operation; (iii) optimal risk assessment 
for energy efficiency investments 
planning

…To enable a consumer-centric data-driven electricity-centered energy system



29/11/2022

Transfer Learning
How are the data analysed? 

• What happens when few data are available?
• Application: Cross-context transfer 

learning algorithms for residential 
flexibility asset profiling with a view to 
reduce the time necessary for model 
training 

Publication: Transfer learning strategies for solar power forecasting under data 
scarcity. Scientific Reports (Nature), 12 (14643), 2022.



COMUNIDADE ENERGÉTICA
DE MARTIM LONGO



Energy community components

Piscina 
Municipal

Centro Desportivo

Lar

Escola

Solar Lab Residência Privada

Vila

Edifícios Municipais



Collective 
INNOVATION

• Future flexibility services 

markets

• Leverage of local resources 

and better match of supply 

and demand

• P2P energy and ability 



UM PROJETO EM EVOLUÇÃO -
evolutionary project 

SOLUÇÃO 
SMARTER 
SCHOOL

https://smarterschool.eu



Smarter School Solution

Solution components:
• IoT sensors infrastructured and

connectivity

• Digital platform

• Educational program

• Digital services

• Optimal learning environment

index™



v

Smarter School Solution



1. Energy efficiency

2. Renewable generation nodal distributed 

and centralised

1. Enabling Advanced communication

2. Clean fuels

3. Flexibility of demand and supply

4. Resilience of smart sector integration (water and industrial)

5. Mobility as an and integral Energy vector

6. Enabling digital platforms and data governance

Energy Layers



https://smartbuilt4eu.eu/?jet_download=3332



https://smartbuilt4eu.eu/?jet_download=3332



https://smartbuilt4eu.eu/?jet_download=3332



IOT /.NET / Cloud / Data

We deliver 

Smart Communities

Gert De Tant, CEO

Sirus NV



Data
applications

available smart city data 
platform

Technologies 

sustainable
qualitative

Challenges Technologies Data 
Cities & Municipalities 

Urban Sense I Smart City Data platform

Why build a Smart City Data Platform?

Smart City Data Platform – making maximum use of your city data
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Quadruple helix
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– Need for a data platform for new flemish projects or strategic
Smart City goals & SDG’s

– 3 cities combine efforts for a joint frame agreement with a 

budget of 30M euros over 20 years
– Other cities can still join
– Key requirements:

• Cost sharing
• Enabling ecosystem collaboration
• Scalable & Secure

Start





D A T A  I N T E R A C T I O N

D A T A  C O L L E C T I O N

C O N N E C T I V I T Y

P H Y S I C A L  S E R V I C E S

N E W  S E R V I C E S

P h y s i c a l C i t y

N e t w o r k

U r b a n  I O T  D a t a p l a t f o r m

U r b a n  D i g i t a l  T w i n

Digital Twin
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Scalability

Shared Data (models) & Data 
ownership

Ecosystem & 
Decentralized

Security

Open standards & 
interoperability

Open source 

Urban 
Sense

Key Principles
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VLOCA Architecture Own architecture

Bi-directional
Low Latency

Secure
Realtime processing

Domain neutraal
Pay Per Use
Open source

Data requirements

Interoperable
FAIR
OSLO

NGSI-LD
MIM

Standardisation in architecture



Working towards concrete mobility use cases

9

§ Personalized information for all 
road users to facilitate 
safe & comfortable 
driving

§ Optimized traffic 
flows through intelligent 
traffic light controllers

§ Modal shift in mobility and 
in transport

§ Accurate insights for mobility 
and transport 
planners



Case - VLOED City - Bruges 

Use Cases



Use Cases



Case - RainBrain City - Roeselare 

Use Cases



Vijversdreef
Brugge



As Is Impact

Simulation 1

Cut Vijversdreef

Single direction street for Bos 
& Lommer

Single direction street for Van 
Malestraat

B

+80 VPH

C
+40 VPH

A
-47 VPH

D

-75 VPH

E

+15 VPH

Scenario 1: 
cut main axis & introduce one-way streets

Use Cases



Use case Leuven: nightly noise

Use Cases



Nuissance (harmonica index)

Human voice -
shoutingTransport 
road –
Passenger car

Testing real-time nudges

Use Cases



Thank you!
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1 Container Capacity Unit (CCU)  =

Stad 1 Stad 2 Stad 3

Platform Building Blocks
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