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* Scarce, unreliable and limited accessibility of building related data | -

* Poor management of available data. s

» Lack of uniform technical and information requirements leading to poor
control of the costs of the works and of the impact on the environment.
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CONCEPT, PLANNING &
FINANCING

Parallel & robust planning, design & engineering

Requirements Parametric B
linked to modeling & C&:ﬂmtm &
emerging design  object libraries
Automating bespoke
design from “standard"
components
Data reposito
Auto-validation of = o repioshory
solupon optimisedesign
compliance
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DESIGN & ENGINEERING CONSTRUCTION ASSET MGMT
Digital asset information (incl. BIM)
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openDBL Pilot Sites
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DB DIGITAL BUILDING
LOGBOOK

Technical study for the development and implementation of DBLS

Aim: development of a European model for digital
building logbooks (DBLS).

With the purpose of:

* Providing a common EU Framework to improve
harmonisation, efficiency & effectiveness

« Improving data sharing, use and organisation in the

built environment

« Supporting stakeholders and end-users through
reuse of the framework for various use cases (e.g.

energy efficiency)

Central idea: DBL is not a self-contained library but

links existing databases

Building perfordgance
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DB DIGITAL BUILDING
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Towards an EU Model for Digital Building Logbooks

« Main outputs: an EU semantic data model for DBLS) e

as well as technical guidelines for its implementation
at Member State level.

Semantic data model

Overview of existing databases

Framework to link existing databases

Definition of essential elements to enable
Interoperability between existing data sets

Gateway interface

The logbook as a gateway: linking existing data
sets

Guidelines to implement logbook

Guidelines on data sharing, intellectual property
and “CGnSinQ mOdels Guidelines data sharing, intellectual

property and licenses

Guidelines on the implementation of logbooks at
Member State level

“ European
Commission
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Context of the Digital Building Logbook
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DB DIGITAL BUILDING
LOGBOOK

Introducing the DBL Semantic Data Model

“According to the experts, the main purpose of an EU harmonisation or standardisation process for a digital building
logbook should be to establish a semantic data model of the core digital building logbook elements” *.

A semantic data model is a data specification that provides meaning and structure to data. It defines the
possibilities and impossibilities in the data

Two parts:
1. Ontology specifies the relevant concepts and their attributes and interrelationships

2. Dictionary the multi-lingual terms with definitions used as names for elements in the ontology

D2.1 defines the DBL Semantic Data Model and its underlying principles and technologies:

» Itis proposed as an EU ‘core model for EU Member States and related data providers.

» It provides agreed common meaning and terminology for the various relevant logbook data sets.

» |t reuses existing semantics from INSPIRE, on buildings, building units, cadastral parcels and addresses.

» It makes technological choices (W3C Linked Data / Semantic Web) on format, access method and

language. . [
|

1 European Commission, EISMEA, Dourlens-Quaranta, S., Carbonar, G., De Groote, M., et al., Study on the development of a European Union framework for digital building logbooks
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Introducing the DBL Semantic Data Model

Contents Modelling and Linking documents and/or non-LD data sets....................... 30
Core DBL Ontology 31
List of acronyms and definitions 4 Key concepts 21
1. Introduction 7 Bi-temporal logic 2
2. Use Case Types $ Aspects involved 32
3. Data Architecture 9 Life cycle phase indication 33
4. Guiding principles 33 Resulting Core DBL Ontology 34
Simplicity 1 9. DBL Dictionary 40
FAIRness 1n Concept terms (all reused from INSPIRE) 40
Remark on Data Quality 1z Property/relation/group terms (reused from INSPIRE where available).41
Levels of Information Need (LOIN) 12 Relation terms (part of ‘general’ property group) ... as
Keeping Data at its Source 13 Group terms 47
5. Data Technology 13 Reforencas a
Linked Data 15
Semantic Web 17
LD/SW direct access mechanism 17
6. State-of-the-Art 18
S — - ’ New European Interoperability Framework (EIF)..........cirinnninnnn 18
E&%l;g%gulLDlNG ' EC Regulation 305/2011: Construction Product Regulation (CPR).
EC Energy Performance of Buildings Directive (EPBD) guidelines.. .
CEN TC442 ("BIM") 20
EU INSPIRE for buildings (https://inspire.ec.europa.eu/) .........ccccccouenu.... 20
buildingSmart International (bSI) 21
Dotbim (https://dotbim.net/) 21
DBL Semantic Data Model Building Topology Ontology (BOT) 21
data.europa.eu 22
Providing standard form and meaning to digital NL Basisregistratie Adressen en Gebouwen (BAG)........cccoooooorvrorrrrrrrrrnrnnnnnn 22
building logbook data. NL Platform “Circulair Bouwen’ (CB)23 24
7. DBL Identification scheme 25
Authors: Michel Bohms (TNO), Ed. 8. DBL Ontology 25
Martin van der Ende, Michael Flickenschild (Ecorys) Relationship with dictionary data 25
Tomn Borst, Miko ftbes; Arny, Cul Yon Genkemy; DBL Relationship with IFC & BOT 26
Robbin Schinkel (Arcadis) DBL Property modelling 26

16. March 2023 (final)
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Generic use case types for an EU DBL model

The generic use case types are the data exchange and/or data sharing and the subsequent
integration of building-related data between different stakeholder types:

e The EC at the EU level, _ _ o
Modes of interaction between building data portals example of EU and MS level

e The national agencies at the

Member State level; and EU-level DBL Portal g MS-level DBL Portal Translator
DCAT Catalogues DCAT Catalogues Convertor

e The actual data providers
like building owners and
_ _ “DCAT” =
construction professionals. DCAT/DBL-FW Data Sets DCAT Data Sets DCAT-AP v. 2.1.0

*  DBL Identification scheme (December 2021)
* DBL Ontology & Dictionary

DCAT Data Services DCAT Data Services Annotator

DCAT Data Sets (non-DBL-FW) Non-DCAT Data Sets

- European
Commission
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Ongoing work
Upcoming deliverables

The team is currently preparing and finalising the following deliverables

« D2.3 - Key data sets and functionalities: Building on the semantic data model (2.1) and its coding (2.2)
the DBL model is confronted with some key available (public) building data sets and their related software
functionalities.

* The focus Is on the most basic data that is in principle relevant for all EU Member
States. That is, the bare minimum a DBL should have content for.

« D.2.4 - Use cases: To showcase how the DBL would work in practice and show potential advantages of
the DBL.

* The focus Is on construction, financial institutions and public authorities

« D2.5 - Essential elements for interoperability: To elaborate on technical, syntactic and semantic
interoperability for interactions between the EU level, Member State level and the level of actual
building-related data providers

“ European
Commission




Timeline

T

Workshop  Start

Aug-Sep Survey Scoping
Oct Workshop  Discussion
7 Feb Workshop  Discussion
Mar-Apr  Survey Feedback

Apr/May  Workshop Discussion

Announcement of the study
Database coverage

Linking data & gateway approach
Semantic data model approach
Semantic data model, costs

Data sharing, costs, enforcement

May-Jun Survey Validation  Costs and benefits, technical guidelines inputs
Jun Workshop Validation  Discussion on technical guidelines
Sep Final event Next steps  Technical guidelines and final results
| o DbalC
Stay up-to-date and register to our mailing list: -'1'r'

}l
https://ec.europa.eu/eusurvey/runner/DBLsurvey2022 i'i.._" L e
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The BuiltHub project

Pitch at Final SmartBulilt4EU
Conference 23/03/2023 in Brussels

Federico Garzia, Eurac Research (presenter)

Ulrich Filippi Oberegger, Eurac Research (slides,
BuiltHub project coordinator)

This project has received funding from the EU's Horizon
2020 program under grant agreement no 957026.




== BuiltHub consortium
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== BuiltHub in brief

Coordination and Support Action (CSA)
4 year-project, October 2020 - September 2024

BuiltHub’s main goals A 4

* Develop roadmap for constant data flow to EU Building Stock Observatory (BSO)

* Create and engage community for data collection, exchanges, data-to-knowledge %
processes }&{

« Standardize data governance and services — offered, tested, demonstrated through
web-based BuiltHub platform

* Coordinated action among associated projects
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== BuiltHub community

By geography

B EU, 7%

B  EU associate, 13%

Per Organisation type EU Member states, 69%

Policy Maker

E  Non-EU, 11%
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Financial
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Agency
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BuiltHub data sources

Horizon 2020 HotMaps project:

1 A Building stock analysis
IEE TABULA project: Typology
2 A Approach for Building Stock Energy
Assessment
EDGAR (Emissions Database for
28 C Global Atmospheric Research) CO2
Emissions
CORDEX - Regional climate model
29 C :
data on single levels for Europe
30 C PVGIS - Photovoltaic Geographical

Information System

Legend

A Building stock related datasets
B Socio-economic datasets
C Climatic datasets

Complete building stock analysis for the EU27+UK. Values related
to final energy consumption and useful energy demand for space
heating, space cooling and domestic hot water, construction
materials and methodologies, technologies used and building stock
data/information (thermal transmittancy, building stock vintages
and characteristics, household occupancy related data, etc.) can
be found both for the residential and the non-residential sectors
per building types and construction vintages.

Building stock data and data focused on technical systems for
heating, cooling and domestic hot water production in different
buildings types are the main outputs of this dataset. Final energy
consumption and envelope performance data are available as well.

Carbon Dioxide (CO,) emissions by country and sector (Buildings,
Transport, Other industrial combustion, Power Industry and other
sectors) have been collected for the years between 1970 and 2018
and are reported expressed in MtCO,/year.

Climatic data for Europe expressed in daily, monthly and seasonal
mean values as well as 3 or 6 hours resolution. Data for air
temperature at 2 m, wind speed, atmospheric pressure and hum
idity can be found.

This GIS dataset contains data related to the solar radiation. It
takes into account both day and night-time periodsexpressing the
solar radiation raster map in W/m2.

29



=Q Key results & value proposition

 Website:
- Data platform with interactive services:
- Roadmap for data collection and sharing (not yet public)

. BU"tHUb Home DataLibrary Dashboards Help Logout
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https://builthub.eu/
https://platform.builthub.eu/

== BuiltHub building data platform

Interactive material for stakeholders, e.g., comparison of datasets, storylines, and guidance on ML models

. BLI“tHUb Home DatalLibrary Dashboards Help Logout

Country

Groups

C®i

b
ft
&

Indicator Name
GHES -

Emissions per Country

@ BE

United Kingdom. 602,10 (28.75%

United Kingdom

Emissions per Year and Sector

31



== BuiltHub building data platform

Standardised ontology (controlled vocabulary) and viewer

(aaman

WebVOWL = Core BuiltHub Service Vocabulary

Cornprshens -
SRS mame

Language: €n
¥ Description

The Core BuitHub Serviee Vocabulary is designed fo make it easy to exchange and
refate information stored in BuiltHub's datsbase with any other EG service.

¥ Metadata

creafor:  BuitHub's IT Solufions Architecture Team
crested:  2024-03-17
8 i - preferredNamespacePrefic:  bithb
i, publisher:  BuiltHub's IT Soiufions Architecture Team
v gy modified:  2022-06-20
vyl
1. ’ type:
file:  Core Builtiub Service Vocabulary

SubSecks class d_
tmaasmany

Nodes: 61
Edges: 155

¥ Selection Det:

Select an element in the visuslization.

Oniology v Filler {3 Opfions ¢ Modes ¢, Reset 3 Pause (@ About



=Q Expected impact DA

- ‘&a ‘0; 0e0
- Better knowledge about EU building stock ~” L1
([ PN
- Monitoring of policies Aef T
. . . o P
* Revision of energy efficiency and decarbonisation targets o )

*Renovation plan development

* FAIR data collection & sharing BuiltHub
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OOOOOOO

itk d

7 A Q
BIGG & BEYOND

MATRYCS
33 @



== Lessons learnt & good practices

« Data to insight services very expensive & highly valued on the market
* Primary data on building stock transformation at required granularity scarce or difficult to access

» Data frequently modelled and highly uncertain — commonly, uncertainty of 20-100% and more for
even basic indicators

« Data quality control of primary concern

- Official reports (e.g., LTRS, Long-Term Renovation Strategies) incomplete, inconsistent,
iIncomparable — commonly, pdfs in different formats, with different indicators

» Standardised data models under development — no official standard yet

BuiltHub contributions

- Standardised indicators & reporting about the EU building stock
« Tables, charts, stories

« Data quality checks

« Data model & IT infrastructure

» Guidance on ML techniques
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SRIA Smart £

The SmartBuilt4EU project consortium is tasked with drafting a European

Strategic Research & Innovation Agenda (SRIA) for smart buildings for the
European Commission.

Starting from a longlist of R&l gaps and possible areas for improvement, ten
concrete key priorities for EU were derived in order to support to research,
iInnovation and market uptake in the field of smart buildings.

yyyyyyyyy

SmartBuilt4EU- Webinar March 2023 36



Ui 1Yao,
UIJo']OO 10(1f_|u
|.On!‘0

. g
Topics covered grl:m

INTEROPERABILITY IN BUILDINGS INTEROPERABILITY FOR GRID FLEXIBILITY

INNOVATIVE BUISINESS MODELS TESTING FACILITIES AND LIVING LABS

CO-BENEFITS LIFE CYCLE ENVIRONMENTAL IMPACTS

SUPPORTING INCREASED PUBLIC

MAKING BETTER USE OF THE DATA AWARENESS

DATAPRIVACY AND CYBERSECURITY SUPPORT POLICY DEVELOPMENTS

37



PRIOG6: Advances in products, services and decision support methods to Smart &

improve Life Cycle Environmental Impacts of Smart Buildings Built4EU
Further Streamline the use Develop methods Investigate
development of of dynamic data in to assess and limit performance gap
common Life Cycle Life Cycle the impacts of the and rebound
Assessment Assessment ‘smart’ devices effects
methods and approaches
indicators

38



PRIO7: Making better use of the data

Expand the data
collection
(amount/type)
(aiming at TRL 4-5) RIA

Strive for multi-use
data possibilities
(aiming at TRL 8-9) RIA

Expand the Digital

Twin Concept
(aiming at TRL 6-7)

Encourage/showca
se testing of data

collecting/usage
(aiming at TRL 7-8)

04,00,0

Smart B8
Built4EU

39
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Metadata and database predicates for each dataset

This GIS dataset contains data related to the solar radiation. It takes into account both day and night-time periodsexpressing the solar radiation raster map in W/m2.

Geo Info

Countries European Unicn

Measured Elements

NUTS O Level

Average global irradiance on a horizontal surface

BuiltHub web-based building data platform

Time Ranges

W/m2 Peried from 2005 to 2015

Defines the type of the record. This type must be defined in 2 known antalogy. Usually, the antology is

ate (Fields' name)

Range/Data Type

Cardinality

Content

Unit

Record Type specified with a prefix. rdf:type IRI 11 blthb:Dataset030
dcidentifier /
Record Key The primary key of the record. <kosnotation rdfs:Literal (xsd:string) 1.1 “aldaverageglobalirradianceonzhorizontalsurfacewm200T14bd98ab3bb6ab20e23197c9e7500"
Frecuency This property refers to the frequency at which the Dataset is updated. dct:accrualPeriodicity dct:Frequency 11 http://purlorg/cld/freg/monthly
Refers to a temperal period that the Dataset covers. It is defined as an interval of time that is defined by its
dcterms:temporal dcterms:PeriodOfTime  Ln
start and end dates.
Temporal Coverage This property contains the start of the period. dcat:startDate rdfs:Literal (xsd:date) Ln "2015-04-01"~"xsd:date
This property contains the end of the period. decatiendDate rdfs:Literal (xsd:date) 1n "2015-04-30"~*xsd:date
Belongs to Dataset  The dataset of this record skos:broader IRI 11 https://databuilthub.eu/resource/Dataset/30
This property refers to a geographic region that is covered by the Dataset. The EU Vocabularies Name eo:hasGeomet
Spatial Coverage P .p y geogray .g . Y . dcat:spatial ¢ . v 11 "‘POLYGON ((19.6 42325196 42.3,19.625 42.3,19.625 42.325,19.6 42.325))"~~gec:wktLiteral
Authority Lists must be used for continents, countries and places that are in those lists, geo:asWKT
: /
Inside NUTS ) skos:Concept
boundaries Indicates if the information is inside a NUTS boundaries. blthb:hasNUTS co:Set (A group of 0.1 https://databuilthubeu/resource/nuts/NAP
NUTSs)
Measured Element  The element/indicator which has been measured. blthb:measuredElement rdfs:Literal {xsdistring) 1.1 "Average global irradiance on a horizontal surface**xsd:string
The magnitude and kind of the measurement expressed using the QUDT specification. blthb:measurementQUDT  qudt:QuantityValue 11
QUDT Measurement The magnitude of the measurement expressed using a decimal number. qudt:numericValue rdfs:Literal (xsd:float) 11 "830"~xsd:float
The kind of the measurement (measurement unit) expressed using the QUDT specification. qudt:unit qudtunit Q.1
ucum .
The magnitude and kind of the measurement expressed using the UCUM specification. blthb:measurementUCUM  rdfs:Literal (ucum:ucum) 1.1 *183.0 "*~cdt:ucum
Measurement
Literal Measurement
The kind of measurement expressed using natural language. blthb:measurementUnit rdfs:Literal (xsd:string) 1.1 "W/m2"~~xsd:string

1itar=sl MM a=erirsmssmd
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BuiltHub web-based building data platform

SPARQL editor with sample queries

== BuiltHub Data Library Dashboard Log out

Samp|e queries: Horizon 2020 HotMaps project. Building stock analysis ™)

Query Horizon 2020 HotMaps project: Building stock analysis +

©  httpsiplatform builthub eu/integration/spargl

1+ prefix d <http:// w .org/ns/dcat#> *
2 prefix dc: <http://purl.org/dc/elements/1.1/> < ’
3 prefix d <http://purl.org/dc/terms/>
4 prefix xsd: <http://www.w3.org/2681/XMLSchema#>
5 prefix siec: <http://dd.eionet.europa.eu/vocabulary/eurostat/siec/»
6 prefix nuts: <http://data.europa.eu/nuts/>
prefix skos: <http://www.w3.org/2084/82/skos/core#>
8 prefix adms: <http://wew.w3.org/ns/adms#>
o prefix rdf: <http://www.w3.org/1999/02/22-rdf-syntax-ns#>
1@ prefix rdfs: <http://wmi.w3.org/2000/01/rdf-schema#>
11 prefix cbhsv: <https://data.builthub.eu/ontology/cbhsvi#>

13 SELECT DISTINCT ?identifier ?startDate ?endDate ?location ?nutslLevel ?nutsName ?estimated ?source ?btype ?feature ?sector ?subsector ?topic ?ttype ?msrvalue ?msrUnit

14+ WHERE { -
EB Table = Response 78243 results in 85.123 seconds Simple view (] Ellipse F ‘Fi\ter query results Page size:[50 | & Q
identifier startDate endDate location nutsLevel nutsName estimated source btype feature sector subsector topic ttype msrValue msrUnit

1 AustriaResidentialSectorResidentialSectorApp..  *1945.01-01_ "1969-12-3_ “Austria"@en OSTERREICH “esdinte  vienna University of Technology, e-think. Invert/EE-La..  "Appartmen.. ‘Area’@en ‘Residenti . “Appartment Bl . ‘Buildin_ “Constructed . "17.3538048""_ Mm2
2 AustriaResidentialSectorResidentialSectorApp..  *1945.01-01.. "1969-12-3.. “Austria"@en OSTERREICH sdinte "Appartmen... “Area"@en ‘Residenti.. "AppartmentBl.. ‘Buildin. ‘Cooled Area.. "0.424888""%_ Mm2
3 AustriaResidentialSectorResidentialSectorApp...  *1945-01-01.. "1969-12-3.. ‘Austria@en °gpsdd  OSTERREICH  "p"™=dinte g pezztio. Analysis of the space heating and coolin.. “Appartmen... “Area’@en ‘Residenti.. ‘AppartmentBl.. ‘Buildin. ‘Heated Area. '16.037835388.. Mm2
4 AustriaResidentialSectorResidentialSectorApp...  *194501-01.. "1969-12-3.. ‘Austria@en -gpedd OSTERREICH  +g™sdinie 0w calculations @€ “Appartmen... "Area"@en ‘Residenti.. "AppartmentBl.. ‘Buildin.. ‘NumberOf.. °008”"sdfiest  Tebdimen..
5 AustriaResidentialSectorResidentialSectorApp..  *1945.01-01.. "1969-12-3.. “Austria®@n g o*sdd_ GSTERREICH  -gr“sdinte  gwn calculations™@en "Appartmen... “Area"@en ‘Residenti.. "AppartmentBl. ‘Buildin. ‘MumberOf . "0.3766014999_ Tlebdimen..
6 AustriaResidentialSectorResidentialSectorApp...  *194501-01.. "1969-123.. Austria’@en OSTERREICH  "0""™=d11®  “Source residential part: IEE TABULA Project, TABULA .. “Appartmen.. "Construction F.. ‘Residenti.. 'AppartmentBl.. ‘Buildin.. ‘Floor'@™ "0.77"" dimensio...
7 AustriaResidentialSectorResidentialSectorApp..  *1945-01-01.. "1969-12-3.. “Austria’@n gp™s99_ OSTERREICH  "0""™s3iM®  “Source residential part: IEE TABULA Project, TABULA .. “Appartmen.. Construction F.. ‘Residenti. 'AppartmentBl. ‘Buildin. ‘Roof'®e" RRE dimensio...
8 AustriaResidentialSectorResidentialSectorApp..  *1945-01-01.. "1969-12-3. 0.0 edd - GSTERREICH “Source residential part: IEE TABULA Proiect, TABULA .. “Appartmen.. "Construction F.. ‘Residenti.. “AppartmentBl. ‘Buildin. Walls'@en "1 4" sdfioat - dimensio...




BuiltHub web-based building data platform

Dataset upload facility

[ ) BuiltHub

Dataset:[Horiznn 2020 HotMaps project: Building stock analysis

Files:

Choose Files |Mo file chose

Upload

() BuiltHub

Datase1:|H0rizon 2020 HotMaps project: Building stock analysis

Files:

H2020 ExcEED Project: building stock data

FP7 iINSPiRe project: building stock analysis

Energy consumption and energy efficiency trends in the EU-27+UK for the period 2000-2016 - FINAL REPORT
Comprehensive study of building energy renovation activities and the uptake of nearly zero-energy buildings in the EU - FINAL REPORT
EUROSTAT: Final energy consumption in households

EUROSTAT: Final energy consumption in households by fuel

EUROSTAT: Disaggregated final energy consumption in households

ZENSUS 2011

DPE - Diagnostic de Performance Energetique

Towards a sustainable Northern European housing stock - Sustainable Urban Areas 22

Energy consumption and efficiency technology measures in European non-residential buildings

Dataset of the publication: Europe's Building Stock and Its Energy Demand: A Comparison Between Austria and Italy
National Housing Census: European statistical System

Energy prices in 2019 - Household energy prices in the EU

EURQSTAT: GDP per capita in PPS

EUROSTAT: Population on 1 January by age, sex and NUTS 2 region

EUROSTAT - Cooling and heating degree days

EDGAR (Emissions Database for Global Atmospheric Research) CO2 Emissions

CORDEX - Regional climate model data on single levels for Europe
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== QO BuiltHub

Roadmap for a living Building Stock Observatory

>

Present

Mandate & directive Trading & financial

Optimally in a 3-year timeframe

Foster technical

Political @ for data collection and instruments, infrastructure N
Olitica sharing regulation expansion
- Mutually beneficial Central data & Data services
Economic @ use cases services marketplace rollout -
: Education and Collaborative Consultations & debates
Social ® training networks & initiatives on future actions
Techno- Digitalisation FAIR data & metadata Quality control Visualisation &
Iogical & automation standardisation procedures user experience
Privacy, data ownership, IP Model Guidelines & best
Leqgal [ . . . . >
9 protection & licensing framework  agreements practices
Environ- Decarbonisation Implementation Control & enforcement Solution <
mental targets & plans mechanisms packages &
scenarios showcases
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