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Before we get started...

All participates will remain muted during
presentations

Participants are encouraged to keep
their cameras on

If you have a question, please ask it in
the chat and we will follow up on it or

rise the hand after the session and we
will discuss it

Meeting will be recorded
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Where do you join from today?
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BUILDING DATA TRNSFORMATION -what is your first thought when you read it?

a more sustainable building future

ambitious. challenging

Net ZERO raw material to knowledge aggregation
Very big project heat structure  keys ©€NErgy BIM
€@t renawble enery harmonisation
Quality

data usability Inovation

again something new with no meaning




How would you explain circular economy concept to your grandma?

Make money from what we dicard : :
There is no waste in nature

anymore
product recycle making

cradletocradle reuse waste Sustainable use

sustainable use of resources

Make use of everything that you would otherwise
waste

waste zero reuse materials and energy BuiltHub

repurposing materials previously used rational use of resources

Recycling, separation of waste it's that what you always have done
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BuiltHub in a nutshell

Coordination and Support Action (CSA)

4 year-project, October 2020 - September 2024

BuiltHub’s main goals

* Develop roadmap for sustained dataflow to EU Building Stock
Observatory (BSO)

* Build and engage community for data collection, exchanges, data-to-
knowledge processes

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

» Coordinated action among associated projects



BuiltHub platform datasets
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Horizon 2020 HotMaps project:
Building stock analysis

IEE TABULA project: Typology
Approach for Building Stock Energy
Assessment

EDGAR (Emissions Database for
Global Atmospheric Research) CO2
Emissions

CORDEX - Regional climate model
data on single levels for Europe

PVGIS - Photovoltaic Geographical
Information System

Legend
A Building stock related datasets
B Socio-economic datasets
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.
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BuiltHub building data platform
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BuiltHub web-based building data platform

« Under development =» not yet fully functional and subject to change
* Pre-release coming soon, stay tuned!
=>» To be tested by pioneer users for their feedback

== () BuiltHub #4 Data Library Dashboard Log out

BuiltHub Web-Platform

‘ Dashboard ‘
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BuiltHub web-

=>» for experts
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BuiltHub web-based building data platform

Data catalog (datasets currently included in the database)

Current datasets included in the data base:
Dataset

Horizan 2020 HotMaps project: Building stock
analysis

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.

FP7 iNSPiRe project: building stock analysis

The building stock analysis and data gathering exercise focused its attention on published literature and other sources, aiming to extrapolate information about the current residential and office building stock. Amang the differentdata gathered it is possible to mention
number and floor area of residential buildings/dwellings and office buildings / construction by type and age distribution / typalogy / facade and glazing types / geometry / average floor area / number of floors / U-value, thermal characteristic and performance of the
buildings, by age / ownership and tenure ie. number of social housing, owner occupied, private renting etc. / energy consumption and demand in terms of both, total and individual end-use including space heating, domestic hot water, cooling, lighting: fuel and heating
system types and comfort requirements Interest has been set onlighting-related data

EUROSTAT: Final energy consumption in
househalds

The final energy consumption in househalds is 2 measure of the total energy consumed by households as final users. In this dataset it is expressed in thousands tonnes of cil equivalent.

EUROSTAT: Final energy consumption in
households by fuel

The share of seven types of fuel over the final residential energy consumption is reported in this dataset The types of fuels considered are: solid fossil fuels, other fuels, oil and petroleum products, natural gas, electricity, heat and renewables and biofuels. The share of each
fuel is expressed in per cent of the total consumption.

EUROSTAT: Disaggregated final energy
consumption in households

This dataset provides disaggregated values for the final energy consumption in households.

ZENSUS 2011

This dataset contains disaggregated data concerning a building stock analysis for Germany, information about the occupancy of the buildings and socio/economic related data Information concerning the type of heating systems used are reported too. The goal of the 201
Census is to provide the most accurate snapshot pessible of basic data on the countries population and the employment and housing conditions.

Mational Housing Census: European statistical
System

This dataset contains a variety of data collected in relation to the national census performed in 2011 by EU27+UK member states. More specifically it is possible to find data concerning households such as the number of icomponents of single households at a grnualirty ti
NUTS3 level

Energy prices in 2019 -Household energy prices
inthe EU

This report provides the households prices both for electricity and natural gas for the secand semester of year 2019, comparing these values with the ones of the previous year.

EUROSTAT: GDP per capita in PPS

Gross domestic product (GDP) is a measure for the economic activity. The volume index of GDP per capita in Purchasing Power Standards (PPS) is expressed in relation to the European Union average set to equal 100 (EUZ27). If the index of a country is higher than 100, this
country's level of GDP per head is higher than the EU average and vice versa. Please note that this index is thought for cross-country comparisons rather than for temporal comparisons.

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

This datasets provides a2 complete overview of the population of each NUTS2 region of the EU27+UK.

EUROSTAT - Cooling and heating degree days

A complete dataset of the cooling and heating degree days at MUTS2 level is provided both on annual and on monthly basis.

EDGAR (Emissions Database for Global
Atmospheric Research) CO2 Emissions

Carbon Dioxide (CO2) 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 MtCO2/year.

CORDEX - Regional climate model data on
single levels for Europe

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

PVGIS - Photovaltaic Geographical

Information System

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.




BuiltHub web-based building data platform

Metadata and database predicates for each dataset =» for experts

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 Measured Elements

Time Ranges

Countries European Unicn NUTS O Level Average global irradiance on a horizontal surface W/m2 Pericd from 2005 to 2015

Content

Predicate (Fields' name)

Range/Data Type Cardinality

Defines the type of the record. This type must be defined in a known antolagy. Usually, the antology is
Record Type yp yP 9 V. 24 rdftype R 11 blthb:Dataset030
specified with a prefix.
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
Unit The kind of measurement expressed using natural language. blthb:measurementUnit rdfs:Literal (xsd:string) 1.1 "W/m2"~~xsd:string
Pitmrn] Mo = ire et




BuiltHub web-based building data platform

SPARQL editor with sample queries =» for experts

== 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

<http:// .org/ns/dcat#> *
<http://purl.org/dc/elements/1.1/> < ’
t «<http://purl.org/dc/terms/>
<http:/fuwww.w3.org/2001/XMLSchemai#>
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#>

3 prefix
4 prefix »

a

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 g g**sd OSTERREICH  "p"™=dine  “vienna University of Technology, e-think. Invert/EE-La..  "Appartmen.. ‘Area’@en ‘Residenti . “Appartment Bl . ‘Buildin_ “Constructed . "17.3538048""_ Mm2
2 AustriaResidentialSectorResidentialSectorApp..  *194501-01.. "1969-12-3.. “Austria”@n g™ OSTERREICH ~ mp*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...  *1945.01-01.. "1969-12-3.. "Austria"@n OSTERREICH  +p"™=dinte 0w calculations™@en “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.. 19450101 "1969-12-3.. “Austria’@en OSTERREICH  "p"™=31M®  “Source residential part: IEE TABULA Project, TABULA .. “Appartmen.. Construction F.. ‘Residenti.. ‘AppartmentBl. ‘Buildin. ‘Roof'®e" 113" dimensio...
8 AustriaResidentialSectorResidentialSectorApp..  *1945.01-01.. "1969-12-3.. “Austria@en OSTERREICH ~ "p"sdine_ "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

Upload of datasets =» for data providers

== O BuiltHub %4 Data Library Dashboard

Dataset:‘ v

Files: | Choose Files |No file chosen
Upload

BuiltHub
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BuiltHub web-based building data platform

Dashboard — main entry point for most users

Country

Ireiang 13009918

Irelena Canvensionel awellinga in recidentiel budginga 1300191

Irelena Mot otetea 13009978

Iretenz Ttel rumber of swelings 190019

Limusnis Convemionel awelinga in non-esizentiel builaingo 13001918

y Lithusria T e — 130019
Periods NUTS Level Lo
Lirnuanis Het 19001919
Lithusrie Tatal manber of dwelings 190013

Netmerianas Canvensional swelinga = nansessental suiltinge 13001918

Hetherlengs Canvensionel dwellinga in recidentiel budginge 1300981 63586.00

Netheriands Mt otates 19001918 1659.00
Building Type
0 Tvp Measured Element Newnesienas Total number of owellinga 1300981 6532500

Netheriands Conventione! dwellinga i non+es: wilding 19001919

Data Source Buildings per Country
enous: Europesn statstics| System number of buidings
Lithuania: 440,00 (2.5
Irelznd: 2.805,840.00 (2.85%)
Sweden: 2.303,130.00 (3.42%)
Spain: 44.151.850.00 (447
Fortugal: 10,977,424
Netherlands: 13.711.618.00 (13

Romania: 18.081,332.00 (18

Romania Netheriznds Portugal Swaden : Lithuznia

Buildings per Period of Time

20,341,104.00

17.020.334.00

; 12 080 104 00 12,155 370,00 S
spar | rest

BuiltHub



Dashboard
visualizations by topic

by use, sector

BuiltHub web-based building
data platform

Dashboard menu allows focused access to by building type

C®

by fuel, type, use

sectoral information

by building type

 Emissions

for expert analysis

[ ¥R

* Energy

 Census ,
Storylines
° visualizations and text

activity, performance

construction, quality

use, installations

QB

materials, recycling

Data map
and mare

o s0ources

business case




E m I S S I O n S Data source: EDGAR — Emissions Database for Global Atmospheric Research

Emissions per Country

emissions in MCO2

Germany: 3,941.11 (33.59%)

Netherlands: 887 00 (7 56%) Poland: 1,648.36 (14.05%)

Germany Poland Metherlands Belgium Czechia Romania Greece
Austria Finland Hungary Portugal Sweden Ireland Denmark
Bulgaria Slovakia Croatia Estonia Lithuania Slovenia Latvia
Luxembourg Cyprus Malta

Emissions per Year and Sector

4,000
S 3,000
o 41885 CFEITE 412097
g 447,93 403.13 359.92 240.92
= : 346.80
2,000
g = 825.81 767.10 748.85 73428
2
E 1,000 937.49 969.50 937.39 827.33
0 436.40 467.41 470.08 46417
2000 2005 2010 2015

Buildings& ® other industrial combustion & @ other sectors @ © Power Industry®  Transport




Emissions

Country

Austria, Belgium, Bulgaria, Croatia, Cyprug, Czechia, Denmark, Esfo... W

Groups
EU27 EU28
Year
2000, 2003, 2010, 2013 -

Measured element

GHGbySector A
Sector
Buildings, Other sectors, Other industrial combustion, Power Industry... W

Data source: EDGAR — Emissions Database for Global Atmospheric Research

Filtering

Q

Buildings

Other industrial combustion
Other sectors

Power Industry

Transport

S8 080
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Country

Germany
Germany
Germany
Germany
Germany
Germany
Germany
Germany
Germany
Germany
Germany
Germany

Germany

Data source: National housing census: European statistical system

Census

=» Different NUTS levels

NUTS
DE22C
DE231
DE232
DE233
DE234
DE235
DE236
DE237
DE238
DE239
DE23A
DE241

DE242

Kkerque

Paris

Measured Element

Total number of dwellings
Total number of dwellings
Total number of dwellings
Total number of dwellings
Total number of dwellings
Total number of dwellings
Total number of dwellings
Total number of dwellings
Total number of dwellings
Total number of dwellings
Total number of dwellings
Total number of dwellings

Total number of dwellings

Groningéin
Oldley

Assen

2Zwolle

Haarlem

Den Haag

Middelburg

Brugge

Lille

Nederland '
Arnie s i

Eindhoven

Reims

Troyes

Saarbrucke

Zurich

1900-191

1900-191

1900-191

1900-191

1900-191

1900-191

1900-191

1900-191

1900-191

1900-191

1900-191

1900-191

1900-191

Period

9

9

w

wr

w

w

=]

=}

[r=}

=)

Pizen

Stupsk Gdynla
e m”
Koszalin r
Grudziadz
Gorzow
Wielkopolski
Zielona Kalisz
( " Gora
1650ba
berec Cagstoch
Praha % . Ki
2 Ostrava
Cesko
Ziin 2dina
Ceskeé
Budé) Slo
Wien

&
@ Bratislava

Gyér .
Osterreich (}w 4 Budaﬂl)f

Sromhatheh

Value
3,066.00
2,088.00
9,036.00
1,669.00
3,497.00
4,225.00
2,008.00
3,588.00
3,759.00
3,164.00
4,007.00
8,176.00

3,530.00
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Solar irradiance

=» GIS data

Data source: PVGIS — Photovoltaic Geographical Information System

- N ALY
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== O BuiltHub (

Data analysis
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EU building stock characteristics

The book is freely available on the BuiltHub website, Section Resources

RESIDENTIAL SECTOR

Historical period walls Windows Roof Floor
Before 1945 2,18 5.34 1.98 1.63
1945 - 1969 1.86 470 1.58 1.46
1970 - 1979 1.32 4.26 1.19 1.23
1980 - 1989 0.85 3.70 0.79 0.99
1990 - 1999 0.63 3.20 0.61 0.74
2000 - 2010 0.48 2.78 0.42 0.53

Post 2010 0.36 2.39 0.28 0.36

SERVICE SECTOR

Historical period

Covered floor area, residential sector [%] Covered floor area, service sector [%]
Before 1945

European Building

1945 - 1969 e = Before 1945 =
a G Stock Analy5|s

70 - 197 945 - 1969
1970 - 1979 = 1945 - 1969 .
1980 - 1989 oo = 1970-1979 A country by country descriptive and comparative
analysis of the energy performance of buildings
1990 - 1999
#1980 - 1989 1980 - 1989
2000- 2010 1990 - 1999 1990 - 1999 A. Gevorgian, S. Pezutto, S. Zambotti, S. Croce,
U. Filippi Obereggesr, R. Lollini (Eurac)
Post 2010 L. Kranzl (Technische Universitdt wien), A. Mller (e-think)

2010

. = 2000 - 2010 = 2000 -
Table 62. Thermal transmni Post 2010 .
= Post 2010

Data source: HotMaps project. https://gitlab.com/hotmaps/building-stock/-/tree/master/data

2= BuiltHub

Figure 21



https://gitlab.com/hotmaps/building-stock/-/tree/master/data

Renovation plans

Legend
[ Facade Roof
[ Facade Windows
B Facade Rooftop Windows

[ Facade
[ Roof
[ Facade Basement

I Facade Windows Basament
I Facade Roof Basament
I Facade Roof Windows Basament

=
o

Austria

e e
(=] o]
Il 1

Marginal
costs [€/kWh]
o
'S

o
~N
1

o
= =)

Belgium

Bulgaria

Croatia

f T

e
co
1

Marginal
costs [€/kWh]

Czech Republic

Denmark

Estonia

Slovenia

o
(=]
1

Marginal
costs [€/kWh]
o
'S

=]
N
1

I — 0N
0 20 40
Energy savings [%]

o
o

60

Spain

80

- pudt (I Hﬂﬂm

40 60 80
Energy savings [%]

Data sources: HotMaps project. hitps://gitlab.com/hotmaps/building-stock/-/tree/master/data

Bottom-up building stock retrofit based on levelized cost of saved energy.

https://doi.org/10.1016/j.enbuild.2020.109757

Slovakia

20 40
Energy savings [%]

60

8C

Energy savings [%]

29



https://gitlab.com/hotmaps/building-stock/-/tree/master/data
https://doi.org/10.1016/j.enbuild.2020.109757

Construction & demolition waste data
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https://ec.europa.eu/eurostat/web/environment/material-flows-and-resource-productivity

Comparison combining several datasets

EU Space Heating Consumption Benchmarks

= 9000.00
L17]
3
5 &000.00
>
5 F000.00
c
= §000.00 Reference year
K=
E 5000.00 HotMaps 2016
S 4000.00 Entranze 2008
E. 3000.00
E 2000.00
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=
g -
B Entranze: Space heating consumption per individual - residential
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