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Timeline of DBL relevant policies

BPIE

2020 | 2021 | 2022 2023
Circular
Economy
Action Plan —(
Making
Renovation Sustainable
Wave Products the
Norm
New {)
Industrial ESPR Study on N
Strategy proposal Technical EPBD final
EPBD Guidelines text
Study on proposal CPR proposal completed
European CPR final text
Union Updated New Strategic Transition ;
framework for Industrial foresight Pathway for ESPR final
DBLs Strategy repart Construction text




Alignment throughout the data supply chain

BPIE
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Digital Building Logbooks
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Key objective: data governance

LIFE-2023-CET-POLICY
Proposal ID: 101167643

Duration: 36 months
(November 2024 — October 2027)

10 partners
EU grant: 1 982 706 (euro)
KoM: November 2024
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OBSERVE's objectives

Guide national authorities in developing national Building Stock Observatories by standardising protocols
for systematic data collection and aggregation related to buildings.

Improve the methods for collecting building-related data and streamline the coordination of all relevant
bodies involved in the data aggregation process.

Enhance interactions between various relevant EU and national initiatives and projects, ensuring
comprehensive integration and cooperation.

Establish and strengthen cooperation with the overarching EU Building Stock Observatory to align and
synergize efforts across different levels.

Provide direct support to six Member States (Croatia, Cyprus, France, Greece, Italy, and Spain) in
developing and implementing best practices and governance models related to building stock management.

Extend the dissemination of good practices and governance models to other EU countries, promoting
widespread adoption and implementation.

Increase the transparency and utility of building data, which will assist national authorities in effectiv’y'.

implementing energy and climate policies. /6\
OBSERVE
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‘ Overall phasing

Establish

QO 0 Q, Define the Nati | Dat
q Assess \ O ©// functionalities and data D;IISSSe ata
Policy and ? collection processes OO0 parcis
Data Needs and governance
_. Map Existing .o/ . Design of the Implement,
g Tools and Data OBSERVE communicate and
Sources prOtOtypaI nBSO I—)@ replicate

S

OBSERVE r’r.
TN

Will NOT develop data platforms
Will NOT transfer the data to the EU BSO OBSERVE

STOCK OBSERVATORIES




15t step: data needs
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In compliance with the EU BSO

European
Commission

@ EN | Q Search

Energy, Climate change, Environment

Energy

Home > Topics > Energyefficiency > Energy performance of buildings > EU Building Stock Observatory

EU Building Stock Observatory

Web tool to monitor the energy performance of buildings across Europe.

= Page contents
Objective

What does BSO include
How to use the BSO

Newsletter and contact

Background

Related links

Objective

The main objective of the EU Building Stock Observatory (BSO) is to provide transparent and reliable

information and data on the EU's building stock. This supports the monitoring of current EU energy policies
and measures and will contribute to future policy making.
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H H
OBSERVE
NATIONAL BUILDING
STOCK OBSERVATORIES



15! step: data needs

Communication - Guidance on the recast directive and its 13 annexes dedicated to specific topics

o Communication - EPBD guidance (C/2025/4132)
s Article 7{2) and [S): Life-cycle giobal warming potential of new buldings
e Articles 7 and 11 Zero-emission buikiings
o Article 9: Minimum energy performance stand ~residential buldings and Lrajectories for
the pragressive renavation of residential buildings
s Asticle 10: Solar energy in buidings
o Article 12, Annex VIB: Renovation pas:
o Al 14: Infrastructure for susiai
s Article 13, Annex
s Articles 13, 23 and 24: Technical building systems, indoor environmental quality and inspections
o Al 6: Data exchange
o Ar 7 and 18- One-slop shops, nancial mcentives, skills and market barriers
o Articles 19-21, Annex V and Arnticle 27, Annex VI: Energy performance certificates and independent
c 1ol syslems
s Article 22: Databas y performance of buildings
s Annex k Common general framework for the calculation of the energy performance of buildings
Del R revising the hodological f k for lating cost-optimal levels
o Ci splimality delegal
o Cost-optimality 1 - annex
p the Deleg: g the g for

calculating cost-optimal levels

timality guidels

Cost-cplimality guidelines - annex

databases 10 the EU Building Steck Observatory

BSO implementing regulation and its annex

for the transfer of information from national

In compliance with the EC guidance

framework

Official Journal EN
of the European Union L series
29.8.2025

COMMISSION IMPLEMENTING REGULATION (EU) 2025/1328
of 30 June 2025

2025/1328

implementing Directive (EU) 2024/1275 of the European Parliament and of the Council by
establishing common templates for the transfer of information from national energy performance of

buildings databases to the EU Building Stock Observatory

(Text with EEA relevance)
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2"d step: gap analysis | Gap analysis
» data collection (further information)
* SWOT analysis (scoring system)

DATA COLLECTION T GAP ANALYSIS CT SWOT ANALYSIS

The existence of an indicator The relation between gap and
does not mean it is usable or of SWOT analyses needs to be
good quality defined
FURTHER SCORE
INFORMATION ASSIGNMENT
To complete the gap analysis, further dimensions of each indicator/stakeholder need r’r.
must be considered (source, accessibility, quality_..). Then a scoring system can help /6\

us to rank the SWOT areas. OBSERVE

NATIONAL BUILDING
STOCK OBSERVATORIES



3"d step: SWOT analysis and scoring

system

What do S W O T mean for OBSERVE?

Strength Weakness
Complete indicators Inaccessible data formats
Interoperable databases Fragmented databases
Open data availability Outdated data
Quality check procedures

Official/Institutional data source

New EPBD requirements GDPR
Existence of other tools (loghooks/SRI) Legal barriers
EU funding Reluctance to share data
Interest of the stakeholders in participating Inconsistent data
Opportunities Threats

Dimension  Response

Fully available and complete

Partially available (e.g., incomplete,
aggregated)

CAETIELTINATA Not / partially available, but
planned or under development

Not available and no plans to
collect

Machine-readable and
standardised (CSV, API, XML)
Digital but unstructured (PDF,
HTML, Word)

Structured format planned (e.g.,
funded reform)

Non-digital or unavailable
Public and freely accessible

Available upon request or
Accessibility institutional access
Public access planned

Not accessible
(restricted/sensitive)

Official national or regional
authority

Academic or research project

Source 5
Reliability Private stakeholder

Unknown or informal source

Regularly updated (annual or

better)

Occasionally / irregularly updated
Update

ST TV Regular updates planned (under

reform)

Never / unknown frequency

Formal quality assurance and
verification in place

Informal or partial quality checks /
quality checks planned

Quality
procedures

Score
1.0

05

05

0.0

1.0
05
0.5
0.0
1.0

05

05

0.0
1.0

05

05

0.0
1.0
05
05
0.0
1.0
05

SWOT
S

W

—

w 4 0 = o

&y =l

£ 0

—

O » 4 0 = o

Note

Strong base for
integration

May hinder
comparability
Potential to
become usable
Major gap with
policy
implications
Easy to reuse
and integrate
Requires manual
processing
Improvement
expected

Major barrier to
reuse

No legal or
technical barrier
May cause
delays or limited
reuse

Potential
improvement
Limits
interoperability
High trust and
continuity
Reliable but non-
institutional
Less
transparent, less
control

Low trust and
reproducibility
Ensures data
relevance

May lead to
inconsistencies
Potential for
improvement
Risk of
obsolescence
Trusted
procedure
Possibility to
improve the
procedure



4th step: preparing a KPI list

- Directive Required .

Indicator e Granularity Available? Data Source Format Access Notes Score

Total useful secon)
EPBD Art.3 Construction Y Cadaster CsV Public Complete only until 2020 High
floor area e
Year

% of NZEB e ’
buildings EPBD Art.3 Building type N - - - Data not available Low
Haafing EPBD Art.3 Type of system Y DL PDF Restricted Some Sl Medium
systems Cadaster. registered

OBSERVE

NATIONAL BUILDING
STOCK OBSERVATORIES



‘ 5th step: developing the dataset

Translate the gap
analysis into a

Design and test an archetype of the national Building Stock Observatory technical and

*Compliance with EPBD article 22 requirements and EU BSO needs

Flexibility to hational specificities and adde
*Compliance with OBSERVE’s requirementg

d value at the national level

National and EU
stakeholder needs

National and EU policy
framework

Indicatord and data
managemednt systems

IR dataset (EU mandatory)

!

Gap and SWOT analysis

Identify

Enrich

y

Supplementary datasets

A 4

Dataset parameters with additional
metadata (availability, granularity,
databases, and responsible
authorities, etc.)

MINIMAL COMMON DATASET

operational framework

Data Definition Language

(DDL)

= Data must be transmitted in a
standardized and reliable way.

=  Syntactic checks
= Semantic checks

h

OBSERVE

NATIONAL BUILDING
STOCK OBSERVATORIES



The nBSO is an intermediate structure, more than just a database.

In most Member States, building stock data is fragmented The nBSO ensures modularity and flexibility

across multiple entities (ministries, regions, agencies, while maintaining robust data governance.
utilities, statistical offices).

h
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6t step: Implement, test, communicate and replicate

Establish National Data Dialogue Panels

» Set up in-person meetings with national stakeholders (ministries, agencies, academia etc.)
» Coordinate additional e-workshops or webinars as needed based on national needs
 Facilitate discussions on integration of SRI, EPCs, MEPS, BRPs, etc.

» Collect stakeholder signatures on participation agreements confirming commitment to the national BSO process

Implement the OBSERVE prototypal nBSO and Train Stakeholders

» Test and refine the national BSO archetype through national examples and feedback loops
* Organise mutual learning workshops and capacity building sessions

* Ensure dissemination and knowledge-sharing around national BSO tools and functionalities with national stakeholders

Engaging, guiding and supporting 6 additional (replication) Member States

Advocate, Monitor, and Prepare for Replication
* Develop and deliver national policy briefs based on lessons learned

OBSERVE

NATIONAL BUILDING
STOCK OBSERVATORIES



Collaboration with all stakeholders

» Ensure that the needs of policymakers and other relevant stakeholders are well
understood and considered during all development activities

* |dentify challenges that Member States are facing with monitoring and reporting, data
availability and collection processes

* Test and refine the national BSO archetype through national examples and feedback
loops

» Review and validate findings/outcomes

 Foster stakeholder continuous communication and collaboration by creating
networking opportunities

* Provide guidelines, technical assistance and mentoring

 Facilitate exchange of information and capacity development among stakeholders to
ensure coordination and synergies between various sectors and levels r".

OBSERVE
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Overall conclusion:

» Significant potential for improving the efficiency and effectiveness of data collection

processes

* Important to have good quality information, which stakeholders and especially policy

makers should have for proper decision making

* Need to develop a systematic and consistent data collection strategy

Clustering efforts
&
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THANKS!

Dimitris Athanasiou:

OBSERVE

NATIONAL BUILDING
STOCK OBSERVATORIES

Co-funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily :*": Co-funded by
reflect those of the European Union. Neither the European Union nor the granting authority can be held responsible for them. L the European Union
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Demo-BLog

Development and Demonstration of Digital
Building Logbooks

A Horizon Europe project

prof. dr. ir. Henk Visscher (n.j.visscher@tudelft.ni)
TU Delft - Factulty of Architecture and the Built Environment
Director Urban Energy Institute

Follow-up: ﬂ @

NL project on Renovation Passports
RENODAT

Co-funded by This project has received funding from the European Union’s Horizon Europe
the European Union research and innovation programme, under grant agreement No. 101091749

T Demo



mailto:h.j.Visscher@tudelft.nl

Demo-Blog Project Vision

Demo-BLog brings together:

with a total of 4.5 million registered units and a wide variety of target groups
offering scale and diversity.

addressing key societal challenges, ranging from ‘quick wins’ (renovation
and advice and (community driven) decarbonisation pathways) to complex industrial
transaction objectives (circularity).

Co-funded by
the European Union




The 4 Functionalities

Amount of stakeholders involved

Building professionals

Ar

Munici|

Home owners

Multi-cycle circularity
approaches and fostering the
market place for the reuse of

construction materials

Platform for
community-driven
decarbonisation
projects

Decarbonisation
roadmap at
building level

User-centric ﬁ

automated

renovation advice I {\)

Complexity

Chimni CAPSA
CLEA

Woningpas CIRDAX

Level of digitalization

Co-funded by
the European Union

(U]

User-centric automated renovation advice (via
CHIMNI and CLEA)

Decarbonisation roadmap at building
level (via CAPSA)

Platform for community driven
decarbonisation projects (via Woningpas)

Multi-cycle approaches and fostering the
marketplace for the reuse of construction
materials (via C/RDAX)



Demo

The 5 DBLs BLog

Woningpas CIRDAX (NL)

(BE)

CLEA (FR) CHIMNI (UK)

3

CAPSA (DE)

M IRDAX

. “ L] L]
WONINGPAS 7 Y, - ~“CLEA s« Chimni C N P SA 1,
Residential s MATERTIAALPASPOORTR
t Property Logbooks
m Flanders m France = United Kingdom = Germany, m The Netherlands
(Belgium) Scotland, the (to be tested

m  Public (Owned
by 3 government
bodies:

VEKA, OVAM,
Wonen-Vlaander
en)

Co-funded by
the European Union

Private (Owned
by QUALITEL)

m Private (Owned
by Chimni)

Netherlands, Italy,
India etc.

m  Private (Owned
by Chillservices)

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

research and innovation programme, under grant agreement No. 101091749

in Belgium)

Private (Owned
by Re-Use
Materials)



User-centric automated renovation advice

@ - - CLEA sechimni

O
&
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—
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Decarbonisation roadmaps at building level

DCA

To demonstrate:

Platform for community driven decarbonisation o capturing, integrating and storing building data;

projects o converting this data into actionable information for
/1 Viaamse relevant stakeholders across the construction market
WONINGPAS ' overnei value chain for the selected project functionalities

Multi-cycle circularity approaches and fostering the
marketplace for construction materials reuse

@IRDAX
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SENT WP7
Our transdisciplinary approach AR e TSR T

knowledge dissemination

OPN©

O
@) ol
— WP3 Societal

RENODAT Effective renovation advice

_:<:3:_
el
Renovation
Passport

WP2
Renovation Passport
adoption and integration

Technical

Accurate,
Accessible, Unified
Building Data

Data harmonization &
governance

WP4

Ethical home owners
engagement on data sharing

Protected &
Empowered
Households living
in comfortable
homes
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Open, Universal, and Comprehensive Building o PEN t

Energy Performance Certification B E P4 E U

openBEP4EU

Andrei V. Litiu,

Executive Director, EPB Center

Workshop on Data and tools for the decarbonization of the European building stock
10 October 2025, Sustainable Places 2025

This project receives funding from the European Union’s LIFE Project Grants under grant agreement No 101167613. :l/('{p, ot &oe-f::gil:r{ Union

Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those of the European Union or CINEA.




openBEP4EU Sep 2024 - Mar 2027

openBEP4EU aims
- to deliver an open-source, universal software implementation of the ISO 52000 standards,
facilitating the adoption of an innovative Energy Performance Calculation approach in the Member States

- to make building performance data easily accessible to various stakeholders like
financial institutions,

energy service providers,

building owners.

www.openbep4.eu sign up for the newsletter

This project receives funding from the European Union’s LIFE Project Grants under grant agreement No 101167613.
Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those of the European Union or CINEA.



PARTNERS

Partners
» from all over Europe

« with complementary competences and background
(professionals, cities, industrial, financial institutions)

GREECE

\‘/

EUROPEAN
GREEN CITIES [l —

EFIEES

This project receives funding from the European Union’s LIFE Project Grants under grant agreement No 101167613.
Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those of the European Union or CINEA.
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KEY ELEMENTS

1) The objective: Making

» energy efficiency

« environmental responsibility 2)The content of work: Developing
» energy performance for buildings * reliable and comparable assessment of the energy
easy understandable and affordable performance of building

» other monetary benefits (increased property value)
* non-monetary benefits (improved comfort, health)

3) Tools to reduce the cost per EPC by providing

* an opensource, standardized calculation engine
« adata hub

* innovative inspection procedures

This project receives funding from the European Union’s LIFE Project Grants under grant agreement No 101167613.
Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those of the European Union or CINEA.



EPB modules - Conceptual flow
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Efficient ventilation

systems Thermal comfort

EN 167989
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Intelligent controls . " EN 1679815
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Low-energy heating Energy-efficiency
and cooling
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High-level openBEP4EU calculation engine

architecture

1 Input (Data)
User defined

1.1 Generic Data 1.2 Static Data 1.3 Dynamic Data
ex category .. ex building elements (operational data)

1.4 Weather Data

<

Pre Processing

<

2 Kernel

EU Kernel Orchestrator

\—
Ventilation system

simulator

o Lighting system
Cooling system simul; et

BAC system
simulator

Input data

Pre Processing

Energy Needs

Building Systems

’ Post Processing

Post Processing

37

EN 151931

LIGHTING

EN 151931




Main
phasing
principles

A first implementation as soon as possible
to start testing/ feedback from experts in
the field

Full scope, minimum features first — cover
main standards from input to primary
energy, partially implemented to deliver a
tool that can be used with limitations (e.g.

~ no early support for multi-zones etc.)

IT system architecture & data model that
support all features — the fundamental
framework should be robust, modular,
extendible, and able to support all EPB
standard provisions




Phase 1: Foundation Stage

Aim: to validate fundamental implementation decisions (e.g. system design options) and
end-to-end calculations

Main features

« End-to-end calculations: from input collection to primary energy conversion

« Only selected services: One system type per service to demonstrate functionality and
validate implementation

« Single-thermal zone buildings to accelerate phase 1 delivery and first validation of tool




Phase 2: Expansion Stage

Aims to deliver a first version of the tool that can be tested under real conditions (by real
assessors in real buildings), validate functionality, test usability & receive feedback

Main features

All foundation stage features plus

Broader coverage of HVAC and DHW systems

Coverage of lighting systems

Partial implementation of multiple zones




Phase 3: Product vl

Aims to develop a version of the tool equipped with the essential features to
encompass a wide range of the European building stock

Main features

All expansion phase features plus

Full implementation of multiple zones

Coverage of PV and cogeneration systems

Inclusion of solar thermal systems




Phase 1 Phase 2 Phase 3

release release release

M1 M2 M3 M4 MS Me M7 M8 M8 M1 M11 M12 M13 M4 MIS M6 M17 M18 M19 M20 M21 @ M22

Sep-24 Oct-24 Nov-24 Dec-24 Jan-25 Feb-25 Mar-25 Apr-25 May-25 Jun-25 Jul-25 Aug-25 Sep-25 Oc¢t-25 Nov-25 Dec-25 Jan-26 Feb-26 Mar-26 Apr-26 May-26 Jun-26

Analysis of
Standards

Tech

Specifications

Architecture
Phase 1
Development
Phase 1
Testing
Phase 1
Validation
Phase 2
Development
Phase 2
Testing
Phase 2
Validation
Product v1
Development
Product v1
Testing
Product v1
Validation




EPB Center activities in openBEP4EU

e To support QUE TECH in the calculation engine
development

e To respond to the need to support MS at short notice
with a complementary practical (post-processing)
tool

e Related support & tools

<=Z CENTER 43



Support QUE TECH in
the calculation engine development

e To assist QUE TECH in

- the analysis of the backbone of the current set of
EPB standards

- the interpretation, priorities, points of attention,
possible solutions on individual standards and
their interactions

e To learn lessons to take into account for the
work under the Mandate (2025/2026 -

=2 CENTER 44



Respond to the need to support MS at short
notice with practical (post-processing) tool

« Complementary to software ‘kernel’ development:

e There is the expectation that OpenBEP4EU will produce
something of direct practical use for MS and other
stakeholders

« 0 The EPB Center experts intend to develop a
complementary (specific postprocessing) tool:
an ‘EPC translation’ tool

e See simple schedule next slide

- (optionally more details are available in the end of this slide deck)
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Post-processing ‘EPC translation tool’

L National method } P \

Cho1ces and
Na%al { Choices and } Choices and }
choices and parameters parameters
L parameters } country X country Z
Repository choices
@ @ and parameters
National Indicator ~~__countries Ato Z~
indicator Compare values in
values country X Smart
interpolations




openBEP4EU project versus Mandate EC to CEN

« A mandate from EC to CEN is critical to future-proof the EPB
standards, making them more accessible, globally relevant, and
aligned with evolving EU policy objectives

e Projects like openBEP4EU are important, but cannot substitute for the
structured and resource-intensive process of updating EPB standards
under a dedicated mandate:

- The proposed enhancements require a centralized coordination,
embedded in CEN and ISO organization of work, adequate
resources, and collaboration among experts from multiple
disciplines, national regulators, and stakeholders.

See Letter of Support prepared by CEN/TC 371 Task Group
(Feb. 4, 2025): https://epb.center/epb-standards/future-strategy/
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BEP4EU

Thank you!

Andrei Vladimir Litiu, Executive Director

avi@epb.center

This project receives funding from the European Union’s LIFE Project Grants under grant agreement No 101167613. *l’({p’ * Co-funded by .
Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those of the European Union or CINEA. * * the European Union
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BUILDING RENOVATION PASSPORT For Ireland

Project’s objectives

B i Develop an Irish BRP methodology for commercial buildings

B P Training professionals
B P Addressing digital storage framework
B P Enabling financial mechanisms

e
se a lISUSTA‘NABLE This project has been funded by the Sustainable Energy Authority of Ireland under the SEAI Research, Development & Demonstration Funding Programme 2021,

ENERGY AUTHORITY

ORIRELAND Grant Ref: 23/RDD/1027



ALDREN Methodology BP

» Developed by CSTB to provide a framework for creating BRPs for Pk msiac inosviow: ALDREIN Audiar (AA) & Guers 10) % 6
non-residential buildings. #1.1- O upstream interview
#1.2 - AA presentation of the ALDREN BRP features to O °
* The core of the Aldren BRP includes Dual Element Passport: #1.3 - O choise of the BRP modules
* ALDREN BuildLog @ &=o 5
« ALDREN RenoMap szauﬂs:llecﬂon & ALDREN database creation

#2.1 - AA detailed building inspecti
=
’ #2.2 - Collection of all documentation (digital and paper version)

. #2.3 - Population of the sel d modules within the datab
BuildLog RenoMap o LN
#3 STEP
ALDREN B vildLog calculation of the selected modules
{7 N\
| #3.1 - AA calculation of the sel d modules following the E
UV: : - respective protocols and using both simulation and real data
1) b 222/ | #3.2 - Population of the ALDREN BRP modules with outp It
L= . n G #3.3 - Definition of I y Renovation Actions (ERAs)
M1 EN!E“RZGY M3 Mé M5 M6 o d #3.4 - O final Interview with AA for aceptance of ERAs
ENERGY Elementar NZEB
RATING \ERIFICATIO ' —
& ALDREN RenoMap definition

#4.1 - Evaluation of ERAs
#4.2 - Reference points (initial and final stage) calculation

y
uenovatio RenoMa /
n

ALDREN &5

#4.3-P of r ti gies by pack aggrega
#4.4 - RenoMap creation,with timeline and KPIs for € / Cost saving
#5 STEP
E Final contact: ALDREN BRP delivery from AAto O ..
] a= Y
[~
se al SUSTAINABLE This project has been funded by the Sustainable Energy Authority of Ireland under the SEAI Research, Development & Demonstration Funding Programme 2021,
OFIRELAND Grant Ref: 23/RDD/1027
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UX and Digital Workshops conducted B P

1. Stakeholders Personas discussion + UX Journey Mapping
1 BRP UX Pain Points identification
1 BRP UX feedback canvas

2. Analysis of 2 possible Digital Scenarios (Unified vs Interoperable)
1 Comparison of the 2 scenarios

1 SWOT Analysis of both scenarios

e
Se aiggg;@yﬁgﬁww This project has been funded by the Sustainable Energy Authority of Ireland under the SEAI Research, Development & Demonstration Funding Programme 2021,
FFFFFFFFFF Grant Ref: 23/RDD/1027



UX Pain Points Wall

* Fragmented information systems and lack of interoperability
*No access to historical retrofit or performance data

*Lack of standardization (tagging, terminology, reporting)
*Manual and inefficient workflows

What frustrates you mostwhen ~ What systems or databasesdoyou ™! Where do you lose time or make
accessing building info? use? errors?

{21 Building Owners /
Facility Managers

& What would make your job easier?

Can’t access retrofit history

4 Contractors /

ESCOs .

Key Frustrations Desired Solutions

SN

BUILDING RENOVATION PASSPORT For Ireland

Unified dashboard + open APls

Duplication of work

{4l BER Assessors -

|

i)

Tt
gt
Ml

(]

Standardized data formats

No central database

8 Grant Providers /
Banks

Interoperable software

Limited access to BER data

iii Policy Makers

Others?

[ 2

Linked financial datasets

Lack of standard enforcement

Adoption of ISO 19650 / ICMS

se a ggg?ygg#gom This project has been funded by the Sustainable Energy Authority of Ireland under the SEAI Research, Development & Demonstration Funding Programme 2021,

OFIRELAND Grant Ref: 23/RDD/1027



BRP UX Feedback Canvas B

BUILDING RENOVATION PASSPORT For Ireland

Stakeholders expect:

 Comprehensive data: core building info, energy, cost, roadmap

» Clear visualization: color-coded, timeline-based, performance indicators
* Secure access: tiered user permissions

* Interoperability: open, EU DPP-compliant, APl-enabled

@ What info must be included? il How should data be visualised?
What info do users really need? What tools or features would make it easier?

i
1]

(il
|

i

:::-:. ability to review
.E - = number of
— == e buildings in certain
——1 —— to] i
“n | = = Omersn s
. = o vew more
o iy
£ Who should be able to access or edit? & What features should the interface have?
Who needs access — and to what? What would make it more visual, intuitive, or helpful?
Buiding = — Cha E Intuitive -
aaaaa il = — ticke interface for
;;;;;; — — for qu - ‘selection of
w
= B = = =
o e = = ¢
i Ability to n\»l-u:r

rrrrrr
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Backend Architecture & Storage Scenarios LB
Comparison of 2 scenarios:

Scenario A: Unified National Platform Scenario B: Interoperable Ecosystem
- Single database where all BRP data is stored (like BER DB) - Multiple connected systems owned by different actors
- Central access point vs - Lightweight, flexible structure
- Easier for monitoring, standardization, public-sector control - Easier to adapt to different use cases
- More effort upfront to build governance and privacy controls « Risk of inconsistent data or weak integration

HEOUNS you (Huss o CaEeral Do you think one scenario would How would each scenario affect Is there one scenario you would
national DB, or prefer smaller

connected systems? cost significantly more? your daily tasks? absolutely avoid?

Which scenario would make Which scenario seems more
your work easier - and why? secure for sensitive data?

[ 2

sea EIG . This project has been funded by the Sustainable Energy Authority of Ireland under the SEAI Research, Development & Demonstration Funding Programme 2021,
OFIRECAND Grant Ref: 23/RDD/1027



SWOT Analysis

BUILDING RENOVATION PASSPORT For Ireland

Feature Scenario A: Unified Platform Scenario B: Interoperable Ecosystem

Data Quality & Consistency High I\ Variable
Security & Governance Easier I\ Harder
Flexibility I Lower Higher
Cost (Lifecycle) ¢ Lower long-term § Higher maintenance
Stakeholder Trust /k Strong “F Moderate
STRENGTHS WEAKNESSES STRENGTHS WEAKNESSES

[

bt
sty e g
ot drsnaes s
sensies susarg eats

P
= =
OPPORTUNITIES THREATS OPPORTUNITIES THREATS
[ A
se al B TANARLE oy This project has been funded by the Sustainable Energy Authority of Ireland under the SEAI Research, Development & Demonstration Funding Programme 2021,
OFIRELAND Grant Ref: 23/RDD/1027
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Site Assessment

Building Elements Building Systems

Elements M System Items
@ External Wall

Office Equipment v

[llﬁ_-a Item:
M Office Equipment

O Glazing
O Roof

Information Condition/Comments

Hollow block with cavity and Brickwork
y In the absence of a detailed equipment load

note, the equipment gains for the office unit,
which is a standard office building, were
determined using ASHRAE equipment
standards from templates tailored to the
building’s specific use.

The image 'undefined’
could not be loaded.

Condition

Fair

Th/s first p ghovgs a/l the information of the building (envelope, system, etc.). Having only the DEC, the information reported
L e @Ready |very generic but they could be more detailed and also images could be added.




Energy Model Validation

@ Servi

Total Annual Energy Share

Annual CO,e (tonnes)

{co) 300

[_:—p EUI(kWh/m?) (GIA)
& 144

ces

v

Select a building

Michael Davitt House Office

ﬁ’ﬂ Building type

E‘]—Ll; i Office @ Office
Building Energy Usage for 2023
Floor area (m?) (GIA) 63.80 656

f 7,79 60
£ 40
s
@ Location
20
Link to 3D model ) Ireland
0
Electricity
@Metered @ Simulated
An energy model for each Unit is created in the iCD software
2.82% ®

and validated against yearly energy bills. The energy model
behaves as the actual building and is hence able to predict

changes in performance related to weather shifts, occupancy
pattern changes or operational/fabric upgrades. oil

Difference (%)

This page

summarises the main characteristics of the building on the left and shows on the right the energy model Validation.
rgma r{
@mdsmblidated by ASHRAE standards if the difference between the real and simulated energy usage is lower

The model i

than 5%




Tested Scenarios

@ Services fl Scenario Tested in the Study LY
it o
e Int 1 - Lighting Optimisation &
l Int 1 - Lighting Optimisation
Current Status Int 2 - Envelope insulation
Int 3 - Window replacement

Int 4 - ASHP Installation

Currently there is no ligl

Int 5 - PV panels installation

Measure Descriptior Int 6 - 2050 Baseline scenario

Ooooonof

Network switching, dayli Int 7 - 2050 Recommended scenario

Risks
if Existing lighting control systems may not be compatible with PIR sensors, so new compatible luminaires would need to be installed.

Included in the Decarbonisation Roadmap

) Q Yes - The intervention works very effectively with significant impact on energy reduction with zero investment cost.



Building Renovation Strategies

@ Services

Jiae

Select measure

@ Int 1 - Space Temperature Modification
Int 2 - Upgrade Wall Insulation

Int 3 - Upgrade Roof Insulation

Int 4 - ASHP Installation

Int 5 - PV panels micro-installation

Int 6 - Future Weather File

BEEY Y D )
S IR JOL 65 0 G il ) L )

Int 7 - 2050 Recommended Scenario
Measure description

and 1 degree celsius for cooling.

Reducing setpoint by 1 degree celsius for heating and

@ Eneréy Metrics
o

135

Baseline

T

Lu—

' 126 V¥ -7.01%
652 MWh with ECM

Total Energy with
ECM

-6.1%
CO2 Reduction with ECM

A Ir;crease v Redu:ction \ 4 Reduct:ion - Typically No:t Included in EUI

IT.’\| Financial Metrics Opén for more Details on
4

Cost Assumptions

= €0

&y
Investment Cost

i !

000

0000
o000
000

=6 € 5,571
yrs Annual Operational Savings
PayBack Period .
Medium

Estimated EPC Impact

Baseline vs. ECM Energy Breakdown [MWh/year]

B Baseline Electricity
. B ECM Electricity

- Baseline Nétural Gas

. @ . ECM Natural Gas .

316




Building Renovation Strategies

@ Services

.Annual Energy Breakdown (MWh)

106.0 (1 5.1%)

Select a building 2

Chief State Solicitor Office PN
" ®Space’Héating = 278:-0 {39.7%) - -O;-)e-raéio'n Type :
® Auxilliary- :

@ Interior Lighting Baseline Recommended
® Receptacie Equipment
@ Service Water Heating
» Space Cooling
228.2 (32,6%)

‘ 44.1 (6.3%)
- 43.7 (6.2%) .




Services

Intervention Timeline

i

Int1- Space Temperature Modification
Int2- Upgrade Wall Insulation .
Int3- Upgrade Windows Int5- Air Source Heat Pump

Building g aé'
constructed Int4- Lighting 2
improvement - LED Inté- PV Panel on roofs

Shanowen site carbon
performance is above DEEPKI
average benchmark.

Energy intensity is above the
DEEPKI average benchmark

Net EUI 127.2 113.8 1103 75.9 435

(kWh/m2/year)

> c2 cl
DEC Rating

(D Gross EUI does not account for any on-site renewable energy generation (e.g., solar panels) or exported energy to the grid. It reflects the total energy consumed by the building, regardless of its
source. The Gross EUI for this asset after the proposed interventions will be 73.1. kWh/m2/yr.

Net EUI provides a more accurate assessment of the building's energy performance by considering renewable energy contributions that reduce external energy demand. The Net EUI for this asset
after the proposed interventions will be 41.2 kWh/m2/yr.
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Decarbonisation Roadmap

@ Services

Result Type

Intensity

200 1nt1- Lighting

100

KWh/m?(GIA) per year
}:_g

Carbon

Select Comparison

Roadmap Type Slicer

Recommended Solution Compared to CRREM Targets

Building Energy Pathway to 2050

imisation,Envelope insulation and Window replacement

t4- ASHP Installation

Int5- PV panels installation

786 786

Gross Energy

Net Energy

CO, emissions with grid decarbonisation (kg)
CRREM targets / DEEPKI Targets
% CO2 reduction

0
o
~l
0o
o
»)
Lo
oY
~J
Lo

788~86 186 786 786 T

78.60
46.23
46.23
97.77
67.85%

2040 2041 2042

2043 2044 2045 2046 2047 2048 2049

2 462 462 462 46.2 462 462 462 462 462 462 462 462 462 46.2

2050

Baseline Energy Intensity
(kWh/m? (GIA))

14378 =

Selected Year: 2024

2023 Deepki Average Targets

226.4 kWh/m?(GIA)

Predicted Energy VS Target
143.80 kWh/m? (GIA)

V _36.5%

Cumulative Energy savings (up
to selected year)

0.0 kWh/m?



Decarbonisation Roadmap

JBUILDING RENOVATION PASSPORT For rtand]

Roadmap Type Slicer

© e

(kg/m? (GIA))

Result Type 7 Select Comparison
tensity 7 Recommended Solution Compared to CRREM Targets N 38.48 ;D
: (e—
Building Decarbonisation Pathway to 2050
Selected Year: 2024
70
60 AL 2023 Deepki Average Targets
CO, emissions with grid decarbonisation (kg) 1.67
Int1- Lighting optimisation,Envelope insulation and Window replacement CO,/ Energy with no interventions 29.16 702 kg/mz(G |A)

Ui
o

CRREM targets / DEEPKI Targets 13.23
% CO2 reduction 95.67%

Iy
o

Predicted CO, VS Target
38.49 kg/m? (GIA)

Sy V _a51%

><"_ Int4- ASHP Installation
29

kgCO,/m?*(GIA) per year

Cumulative CO, savings (up to
7 _06 05 04 02 01 00 selected year)

=

2044 2045 2046 2047 2048 2049 2050 0.0 kg/mz

[
N
o
w
(&)}
N
f=}
w
~l
[\
o
w
[543
N
o
W
(Yol
N
o
B
o
N
(=]
&
N
o
5
i)
N
o
S~
w

2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 203



Carbon & EUI Waterfall

JBUILDING RENOVATION PASSPORT For rtand]

@ Servi Waterfall Metrics Slicer
ervices

Waterfall EUI (kWh/m?)

79

i 1- Space Temperature Modificatio: o-installation

nt 6 2050 Base
EUl affected by mcreased c

(D  Gross EUI does not account for any on-site renewable energy generation (e.g., solar panels) or exported energy to the grid. It reflects the total energy consumed by the building, regardless of its
source. The Gross EUI for this asset after the proposed interventions will be 78.6 kwWh/m2/yr.

Net EUI provides a more accurate assessment of the building's energy performance by considering renewable energy contributions that reduce external energy demand. The Net EUI for this asset
after the proposed interventions will be 46.2 kWh/m2/yr.



Whole-life Carbon Assessment

Embodied Carbon Scenario
@ Services

© I

Select a building ¥

Non-Decarbonised

Michael Davitt House Office

N \ Embodied vs Operational Savings CO, emissions Jol N CO; emissions by retrofit option
o, co,
50
0
&) Int 1 - Lighting Optimisation 11.6K
950
wv
]
=
c
Q L cal Envelope S — -
-150 B — o
-0.2K
60 years
) ) ) Int 4 - ASHP Installation 2.5K
@ Embodied CO, @ Operational Savings CO,
Retrofit option b
Int 5 - PV panels installation 10.8K
Int 1 - Lighting Optimisation v

0K 5K 10K
@ Note: For the purposes of embodied carbon calculation, this retrofit options has - tonnes CO,
Lifespan: 15 years

No of replacement in 60 years: 4 @Embodied CO, ® Operational CO,



BUILDING RENOVATION PASSPORT For Ireland

Thank you!

ENERGY AUTHORITY

[/ . .
se a lISUSTA‘NABLE This project has been funded by the Sustainable Energy Authority of Ireland under the SEAI Research, Development & Demonstration Funding Programme 2021,
OF IRELAND Grant Ref: 23/RDD/1027



Data & tools decarbonisation building stock

gmny

09:00 - 10:30 CEST, Friday 10 October 2025; Room 2 RESEARCH TO MARKET
SOLUTION  {muee
Adaptable technological solutions for
the construction & renovation of
Energy Positive Homes Speakers

Dimitris Athanasiou, IEECP e

Henk Visscher, TU Delfte

Andrei V. Litiu, EPB Center o

Raphaelle Papa, IES e

— Calin Boje, LIST & Angela Araldi, R2M Solution e

Presented by | Marco Pietrobon & Rubén Alonso, R2M Solution e
Cdlin Boje :

LISTE)

71 Demo f"l OPENM :
JON BEP4EU "'

Blog

OBSERVE




Data & tools decarbonisation building stock

gmny

09:00 - 10:30 CEST, Friday 10 October 2025; Room 2 RESEARCH TO MARKET
SOLUTION  {muee
Adaptable technological solutions for
the construction & renovation of
Energy Positive Homes Speakers

Dimitris Athanasiou, IEECP e

Henk Visscher, TU Delfte

Andrei V. Litiu, EPB Center o

Raphaelle Papa, IES e

Calin Boje, LIST & Angela Araldi, R2M Solution e

Presented by Marco Pietrobon & Rubén Alonso, R2M Solution e
Angela Araldi

71 Demo f"l OPENM :
JON BEP4EU "'

RESEARCH TO MARKET

SOLUTION

Blog

OBSERVE




3

¥
N2 e
Cm;u\ned‘ SOLUTION
Milano

SUSTAINABLE
BLACES 2025 BUILDING DECARBONIZATION

WORKSHOP

Data and tools for the decarbonisation of the European building stock
LEGOFIT project - C. Boje - A. Araldi

@ www.sustainableplaces.eu



Lz

Leg Oflt Smart Tools for Smart Buildings: Enhancing the intelligence of buildings in Europe

OBJECTIVES

T

https://www.legofit.eu/

The LEGOFIT project aims to design, implement and validate an advanced and dynamic integrative
approach to accomplish EPH based on smart and innovative solutions.

Test and validate a
lifecycle long design
process for making
residential multifamily

Will

homes
positive

energy

Delivering highly
replicable user-centric,
advanced &

interoperable solutions
adaptable to a wide
range of residential

buildings

PROJECT DURATION
48 months - started in May 2023

«y Through

Building and
technologies modelling,
dynamic BIM models,
post-occupancy

evaluation, co-financing
strategy and circular

economy approaches

e Facilitate  projects
implementation
e Enhance faster

transition to PEDs
@ Foster energy

efficiency and RES

L Co-funded by

*
*
*
S

REN the European Union

Grant Agreement N°:101104058


https://www.legofit.eu/

LzGOFIT

Leg Oflt Smart Tools for Smart Buildings: Enhancing the intelligence of buildings in Europe

PARTNERS PILOTS

DEMO 1, SPAIN DEMO 2, TURKEY DEMO 3, LUXEMBOURG
Multifamily and multifloor  Student dormitory New residential building
residential building

DEMO 4, HUNGARY DEMO 5, NETHERLANDS
Multifamily residential New single-family houses
prefabricated building

RN Co-funded by
the European Union

Grant Agreement N°:101104058



LzGOFIT

Leg Oflt Smart Tools for Smart Buildings: Enhancing the intelligence of buildings in Europe

HOW

¢ Develop the BIM models of the pilots building by using a Scan2BIM methodology.

¢ Create a standard, BIM-related and interoperable building performance framework for energy

positive homes, the LEGOFIT Positive Residential Building Digital Logbook

¢ Contribute to the Legofit Building Circularity Passport framework definition

¢ Gather data requirements for dynamic Circularity Passport indicator calculation
7
P 6

Streamline the MCI and LCA methodologies and relevant indicators Co-funded by

the European Union

- Grant Agreement N°:101104058



LzGOFIT

Leg Oflt Circularity in the construction sector — the DDC platform

¢ Demo of DDC on Luxembourg pilot house

i
100gg00e

o . . . —
Data collected on passive & active solutions

" @O« tors

Product data sheet Inventories

RN Co-funded by
LA the European Union

Grant Agreement N°:101104058



4.1 Product and component level

Table 2. Product and component level approaches for material passports and their data scopes across domains

Munaro & . Tomczak
sk EPD  PEF DPP  MP  FC (Tavares, (2%‘;‘:;’; etal, al, CMP  MPF
2021) 2024)
Identity X X X % X X X X X X
Composition X % pr X X X X X X X
Assembly X X X X X X X
Environmental X X X X X X X X
Circularity X X X X X X X X
Energy X X
Water X X
Wellbeing X
_Transport X X X ) X ) ) i
Usage X X X x X ) X ) X X X
Economic i , ) ) i , i i , X
other X X X X

* some of the studies are excluded if data was not the primary focus, and others initiatives were added which look at data requirements but do not
explicitly define a passport

Table 3. Building level approaches for and their data scopes across domains

Approaches BREEAM LEED DGNB Level(s) PH EPC SRI WELL DBL
from Table 1

Identity X X X X X X X X X
Composition X X X X X X
Assembl X . : _— "
Enviromz;ental - Ranking domain data sources which influence building
% X X X X X X
Circularity % X = = X circularity passports
Energy X X X X X X X October 2024
Conference: CIBw78 2024 - At: Marrakech, Morocco - Volume:
watebr - X S X X X X S X https://itc.scix.net/pdfs/w78-2024-paper_95.pdf
Lab: Sylvain Kubicki's Lab
TWell elngt X X X X X X
ranspor X X X X
Usagep B . - B N . X X © Calin Boje - @ Sylvain Kubicki - ©* Nico Mack - Show all 6 authors - Giulia De Aloysio
Economic X X X x ) X
Other 7 ) A i X X
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LEGOEIT
Leg Oflt MCI & LCA data collection — the DDC platform

HOW

Focusina on the Material Circularitv Indicator IMCI) and life Cvcle Assessment (I CA) methods

LCA
datasets
3.a. create (.xIsx) impol "
LCA impacts L P
MCI input properties DDC Platform
‘ 1. define list of 3 b create
Researcheracnve and passive solutions MCI types
2. analyse and MCI
A Pilot EPDs gather data L——>» datasets
of materials, | (-xIsx)
components and
equipment
A passive/active solution should be one TYPE.
The LCA properties of the same type are split between the
spreadsheets. The same type identifier should be used for
a type across the 2 datasets.
4. check the import reports (the API returns the datasets with errors marked): Nt Co-funded by
LU the European Union

Grant Agreement N°:101104058
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Leg Oflt Scoring and aggregation from materials to building level

HOW

A building level passport implies aggregation from material to component and different layers

An eventual full building scope score is considered to be transferred to the DBL

¢ MCI and LCA methodologies are linear in their calculation, so aggregation is possible, unlike other

methods (such as reusability scores, or disassembly scores)

An aggregated score may still not give the best indication of the building circularity, as each layer

has its own particularities Co-funded by

the European Union

Grant Agreement N°:101104058



LIGO

Material/component

Leg Oflt Scoring and aggregation MCI example

Layer total
wn = o[ = e fBUilding total

MCl scores
-

o

Unitless.

Co-funded by
the European Union

Grant Agreement N°:101104058



Leg Oflt LCA indicators — sustainability assessment for renovation

1.0

EF v3.1 EN15804
acidification SN0
accumulated exceedance (AE)

EF v3.1 EN15804
climate change -JINOME 0:1] 0.91
global warming potential (GWP100)

EF v3.1 EN15804
climate change: biogenic -JESORORCI IR V.5
global warming potential (GWP100)

EF v3.1 EN15804
climate change: fossil
global warming potential (GWP100)

EF v3.1 EN15804
climate change: land use and land use change
global warming potential (GWP100)

EF v3.1 EN15804
ecotoxicity: freshwater
c ive toxic unit for ec (CTUe)

EF v3.1 EN15804
energy resources: non-renewable
abiotic depletion potential (ADP): fossil fuels

EF v3.1 EN15804
eutrophication: freshwater : § J 8 B 0.0 5 0.11 0.6
fraction of nutrients reaching freshwater end compartment (P) *

EF v3.1 EN15804
eutrophication: marine £ e L 5 0.0 0.09
fraction of nutrients reaching marine end compartment (N)

EF v3.1 EN15804
eutrophication: terrestrial . B . 0.0 0.08
accumulated exceedance (AE)

EF v3.1 EN15804
human toxicity: carcinogenic . . . 0.05
comparative toxic unit for human (CTUh)

EF v3.1 EN15804 L o.a
human toxicity: non-carcinogenic J b H L 0.08 A
comparative toxic unit for human (CTUh)

EF v3.1 EN15804
fonising radiation: human health U8 ; : ! .14 0.11
human exposure efficiency relative to u235

EF v3.1 EN15804
land use 4 0.05 0.04 J B K i 4 0.01
soil quality index

EF v3.1 EN15804
material resources: metals/minerals . - E . L 0.06
abiotic depletion potential (ADP): elements (ultimate reserves)

EF v3.1 EN15804
ozone depletion 4 b i y 0.08
ozone depletion potential (ODP)

EF v3.1 EN15804 o
particulate matter formation .26 d B . 0.03

impact on human health
EF v3.1 EN15804
photochemical oxidant formation: human health 8 : f 0.07
tropospheric ozone concentration increase
EF v3.1 EN15804
water use B i .0 [0:21 0.06

0.0 . 0.08
0.0 [0:22 0,08.

0.99 0.87 0.0 F0:81 0.02 0.82

0.0 013 0.1
0.8

0.0 0.17 0.11

0.08 0.0 (019 0.1

user deprivation potential (deprivati ighted water

sCOFIT

LCA indicators are many and varied

¢ LCA background data + characterization

factors can change with time

How can we make LCA transparent?

¢ What needs to be reported at building

level, or how meaningful is a unique

score? REON Co-funded by
LA the European Union

Grant Agreement N°:101104058
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Digital Building Logbook

Context

LzGOFIT

Smart Tools used and developed in the project

EU launched EPBD

Collection of directives and policy
measures to phase out inefficient
buildings in order to achieve this

goal. It introduces the concept of a

Digital Building Logbook (DBL).

EU DBL definition

“a common repository for all relevant
building data, including data related to
energy performance such as energy
performance certificates, renovation
passports and smart readiness
indicators, as well as on the life-cycle
Global Warming Potential (GWP) and
indoor environmental quality, which

facilitates informed decision making and

information sharing within the
construction sector, among building
owners and occupants, financial
institutions and public authorities”

EU launched EPBD IV

It replaces and updates previous
directives. It focuses on energy
performance in buildings, aiming
for a decarbonized and highly
energy-efficient building stock by
2050.

It refers to the DBL as a key tool

for enhancing transparency and

information flow in the building
sector.

LEGOFIT's DBL



Sustainable Places 2025 - Legofit

LEGOFIT
Digital Building LogbooK s wecens aeveopecin e poecs

R2M DBL’s main proposition and development

Common repository for all relevant We consider DBL a data destination.
building data

Supporting multiple types of data (documents, images, models)

® 3D/BIM models visualization to facilitate the usage to the users

¢ APIs to feed data into and retfrieve data from the DBL
Facilitating informed decisions and

information sharing Clear definition of the stakeholders and the main preliminary use

cases of the DBL (uploadjng, updating, download/visualize)
aQf o
o @ BC £q erable data governance framasvesk
(o S Le CHRONICLE
o

llecar intarfarcre traceaahilityy role AnAd Accat MmMAaNnAAameant
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Sustain

LEGOFIT
Digital Building LogbooK s weaona cevaopesinme et

DBL’s future development

® Understanding LEGOFIT's tools data sharing within the DBL

‘Define clearly the advanced scenarios and use cases of

the DBL

O Discuss ongoing on how to adapt the DBL to the needs of the

circularity aspects
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Co-funded by the European Union. Views and opinions expressed
are however those of the author(s) only and do not necessarily
reflect those of the European Union or CINEA. Neither the European
Union nor the granting authority can be held responsible for them.
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Integrating SRI in DBL and
in 3D visualization of Speakers

buildings

Dimitris Athanasiou, IEECP e
Henk Visscher, TU Delfte

S MmRT@) Andrei V. Litiu, EPB Center o
Raphaelle Papa, IES e

Calin Boje, LIST & Angela Araldi, R2M Solution e

Presented by a) Marco Pietrobon & Rubén Alonso, R2M Solution e
Rubén Alonso

71 Demo f"l OPENM
JEN BEP4EU .'.°0

RESEARCH TO MARKET

SOLUTION Blog

OBSERVE
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ENHANCING THE INTELLIGENCE
OF BUILDINGS IN EUROPE

Integrating SRI in DBL and in 3D visualization of buildings

Marco Pietrobon and Rubén Alonso - R2M Solution

Innovation —|_I|_|-|—|g3

Energy Services & Sustainability

(CPa Astomaion SUSTAINABLE
PLACES 2025

RESEARCH TO MARKET

SOLUTION

o “Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those of the European Union or European Climate, Infrastructure and Environment
Executive Agency (CINEA). Neither the European Union nor the granting authority can be held responsible for them”
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* Integrating SRI and DBL
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ENHANCING THE INTELLIGENCE
OF BUILDINGS IN EUROPE

SM(‘IR'I® W / ' it

The project Smart Square, aims to develop and deliver the appropriate
tools and applications, which will enable the promotion and

establishment of intelligence assessment of buildings in Europe,

—=.  LIFE21
ProJECT

/&

Development of
tools & services
that will boost the
uptake of the SRI
scheme among
the EU member
states

through buildings Smart Readiness Indicator (SRI) scheme.

r.% ConsorTtium: 10 PARTNERS

Roll out of ICT
smart ready
technologies
including Al & loT
for smarter SRls

SMART? OBJECTIVES

Commissioning of a
cloud based open
platform for
assessing the
intelligence of
buildings, tailored for
building designers /
owners & facility
managers

Development of
an SRI audit
process, acting
as the forerunner
of a standardized
procedure

@ 8 EUROPEAN COUNTRIES INVOLVED

Establishment of
the required
grounds for the
integration of the
SRI Ratings in
building digital
logbooks

City: Milan, Italy
?

2 DuRrATION: 36 MONTHS

Integration of the
SRI calculation
procedure into the
EPC extraction
processes.

Type: Building complex



The Smart-Ready-Go- Platform for SRI assessments

E@ I%g;adr)tlcol * :\ 2 Login
@ [P Abo @ Assessment [u] dh a = L

WELCOME TO

NISmart |
- IN-l|Ready GO!
e
00"
EUPHVYIA

https://www.smart-ready-go.eu/



SMART READINESS INDICATOR - ASSESSMENT

Building’s Name Date of Assessment Assessor’s Name Building’s Type

Blocco EX1 28-03-2025 Marco Pietrobon, Milad Non Residential
Zoghi

Building’s Usage Location Building’s Net Floor Area  Year of Construction

Non-residential office Italy 1588 m? >2010

Aggregated Scores SRI Score

in-use performance

Optimise energy
4 efficiency and overall ’ 60.13%

Adapt its operation to

& the needs of the 60.82% Class E
occupant
42.83%
Adapt to signals from -
Yo the grid (energy 7.53%
flexibility) G F E D C B A
L/ * [ - L4 a8 o Bl
Energy  Maintenance & Health, Well-bsing  Information  Energy Flxibility
]
Eficency Faull Prediction OO COVENIOR i cessibily foOccupants & Storage =
'T Heating 5333% 0% 62.50% 62% 6667 % 9% 100 %
B DHW 100 % 0% 0% 0% 0% 50% 100 %
$ Cooling 7333% 1667 % 62.50 % 50% 6667 % 50% 100 %
¥ Ventiation | 5455% 0% 28%  50% 6250% 100% 100%
® Lighting 100 % 0% 100 % 100 % 100% 0% 0%
‘ DE 0% 0% 0% 0% 0% 0% 0%
# eecticy | 75% 0% 0% 0% 0% 50% 100%
8 = 0% 2% 0%  8333% 0% 0% 0%
= wmac 0% MH% % 58E2% 5% 7273% 657 %

Smart
SReady GO!

eport of the results

The Smart-Ready-Go- Platform
for SRI| assessments

Export files (PDF, JSON, XLSX, CSV, ...)

SRI Assessment Documento Adobe Acrobat

&= Building_815_Export Cartella compressa SRI Results and
B Building_815_Export File JSON expor‘ting options

. detailed_scores File JSON from Smart-Ready-Go
@ domain_scores Foglio di lavoro di Microsoft Excel platform

% domain_scores File con valori separati da virgola (CSV)

Databa e management of portfolio

Database

Building's Name Assessor's Name Location Actions

o Pietrobon, Milad

Italy { @ Edit ]L i Delete ][ & Export ]{ Duplicate ]

ominio MI1

{ @ Edit ]‘ ) Delete ][ & Export ][ @ Duplicate J

( AT \C AT )l




The Smart-Ready-Go- Platform for SRI assessments

Impact Scores

\ergy Efficiency

xibility and Storage

)@ Impact Scores

Domain Scores SRI Class

Heating
Domestic Hot Watse

CCCCC

Number of Assessments

Functionalities for benchmarking
707 and statistics in SRl results

Here an example about statistics at national
level - Italy



SRI through buildings renovation — a case study

La Forgiatura — office campus

10 buildings campus with offices and
restaurants.

Location: Via Varesina 162, Milano
Floor surface: 20.813 m?

Example of urban regeneration developed from
2013 to 2016

Smartness improved thanks to Al-based
solution deployed in 2022.

La Forgiatura -

Milano




SRI through buildings renovation — a case study

S I
Qo Go!

BRAINBOX

SRI Assessment Platform for
Building Assessors

Cloud-based HVAC Optimization
using Al



SRI through buildings renovation — a case study

SRI assessment with Method B

before Al after Al

SMART READINESS INDICATOR - ASSESSMENT SMART READINESS INDICATOR - ASSESSMENT

Building ID Date of Assessment Assesor Name Building Type Building ID Date of Assessment Assesor Name Building Type
F11_Raimondi 14-02-2025 Milad Zoghi Non Residential F11_Raimondi - post Al 17-02-2025 Milad Zoghi Non Residential
Building Usage Location Net Floor Area Year Of Construction Building Usage Location Net Floor Area Year Of Construction
Non-residential educational  Italy 8403.84 m? >2010 Non-residential educational  Italy 8403.84 m? >2010
7 \ 7

Aggregated Scores SRI Score Aggregated Scores SRI Score

Optimise energy Optimise energy
* efficiency and overall 34.959% f efficiency and overall 53.30%

in-use performance . in-use performance

SRI improvements

Adapt its operation to Adapt its operation to
& the noeds of the 30 Class F For HVAC better controls @ the needs of the 42,92+ Class E

occupant 25.39 occupant 39.33¢,

.39% H .33%
thanks to Al solution

Adapt to signals from = Adapt to signals from \
¥, the grid (energy 11.22% Yo the grid (energy 21.77%

flexibility) G F E D C B flexibility) G F E D C




SCANZ2SRI: 3D Immersive, SRI-Enabled 3D Naviaable Models

S

D ==

Aggregated scores SRI Score

Optimise energy efficiency and overall

) oins i o 59565
Adapt its operation to the needs of the

] sl 70860 D

52.72 %

Adapt to signals from the grid (energy

% fexibility) 2785%

MATTERPORT is a scanning technology to make point clouds and 3D Immersive Environments

Smart Ready Go! is a software tool for calculating the Smart Readiness Indicator — an indicated that assesses a buildings
smartness with respect to people, technologies and the grid.

@ SUSTAIN

Co-funded by
the European Union

SEme GO!

SMORT? =M

zzzzzzzzzzzz

ENHANCING THE INTELLIGENCE
OF BUILDINGS IN EUROPE SOLUTION



_ReM

SOLUTION

Scan2SRI

O3 Upload Matterport Tags CSV File

tags-1kVP9g481c9-Tue, 25 Mar 2025 14_05_02 GMT.csv

O3 Upload Smart-Ready-GO JSON File

office_detailed_scores_2025_03 json

Generate Integrated File

Download Integrated File

Download SRI PDF annex

X Close

A
=)
O-.
[}
w

©

Monitoring and Control <¢

Results from the Smart Readiness Indicator
(SRI) assessment, for the Monitoring and
Control domain and the 7 impact criteria
listed below.

- Energy Efficiency: 12.5 %;

- Energy Flexibility and Storage: 20 %;

- Comfort: 33.33 %;

- Convenience: 7.14 %;

- Health well-being and accessibility: 0 %;
- Maintenance And Fault Prediction: 0 %;
- Information To Occupants: 0 %;

(Source: Smart Ready Go , the web platform
to assess the level of smartness of your
building, through the SRI calculation scheme)

R |



Integrating SRI and DBL

Client Application / Agent DBL

\

User Pata collection SRIHUB J DBLAPls PBL

------------- Blockchain

API Gateway

Database

Building related data
SRI Assessment
SRI Assessment tools EPC Assessment
Sensor data

etc.




DBL SRI Assessment

R2M Building

Method A

DBL Ul i

No Automatic Control

On Off Control Of Cooling Production
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ENHANCING THE INTELLIGENCE
OF BUILDINGS IN EUROPE

[

Smart
Ready G“'

o Thanks for your attention

Marco Pietrobon - marco.pietrobon@r2msolution.com
Rubén Alonso - ruben.alonso@r2msolution.com

i “Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily
. reflect those of the European Union or European Climate, Infrastructure and Environment Executive Agency (CINEA). Neither the
European Union nor the granting authority can be held responsible for them”
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Workshop, 09:00 — 10:30 CEST, Friday 10 October 2025; Room 2

NP

Henk Dimitris Andrei V. Raphaelle Cdlin Angela Marco Rubén
Visscher Athanasiou Litiu Papa Boje Araldi Pietrobon Alonso

SUSTAINABLE
PLACES 2025

Moderated panel discussion and Q&A

Demo ¢B, OPEN 3
Blog ,@ BEP4EU_B

BUILDING RENOVATION PASSPORT For Ireland

I;':E| T SM( RT®
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Al
Workshop %&“@g#
09:00 - 10:30 CEST, Friday 10 October 2025; Room 2 RESEARCH TO MARKET C‘*’*
SOLUTION e
Milano
Speakers

Closing remarks

Dimitris Athanasiou, IEECP e

Henk Visscher, TU Delfte

Andrei V. Litiu, EPB Center o

Raphaelle Papa, IES e

Calin Boje, LIST & Angela Araldi, R2M Solution e

Moderated by Marco Pietrobon & Rubén Alonso, R2M Solution e

Henk Visscher

]
TUDelft 185 th SRy R

Blog

OBSERVE
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Data and tools for the decarbonisation of the European building stock
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