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Key Take aways INDICAT=

Based on the discussions during the Czech
design sprint

- The theme of sustainable buildings has become political and there are
concerns among government officials that WLC-regulation will be costly and
provide an additional burden to households. It must be made clear what the
benefits are and how other countries in the EU have tackled this.

- Discussion about the sample of buildings and renovations as part of the
archetypes — besides new buildings the Czech consortium considers also
including renovations in the scope because of a lack of new building cases
and a request from the Czech government. Although renovations are more
complex and diverse, it can be included, but the representativeness of the new
buildings remains important. This can be ensured by:

- Considering different structures, materials, energy performance levels, sizes and typologies
within the sample




Key Take aways INDICAT=
Based on the discussions during the Czech
design sprint

- Expect 4 typologies on new build:
- Family houses (not mandatory to have the bill of quantity)

- Residential buildings

- Educational buildings
- Administrative buildings (for the last three typologies it is mandatory to have
bill of quantities).

- It was discussed how to overcome the challenge of not having the complete bill of
qguantity on family houses when this is an important typology due to the number of
new builds. Starting with project specific data on the envelope (which is available)
and using averages for internal building parts is a method also used in some front

runner countries.

- A differentiated communication strategy should be crafted for different
stakeholder groups. The idea came up to create a separate message house for
policymakers, data partners and other industry professionals. The Czech team and
the WGBC can follow up and inform the consortium about the outcome.



Next steps INDICAT=

Based on the discussions during the Czech
design sprint

- Coordinate a communication outreach and ensure the Ramboll
Reports are properly referenced* (Czech consortium)

- Reach out to Martin with questions related to the sample and
method (Czech consortium)

*https://c.ramboll.com/reducing-whole-life-carbon
https://ramboll.com/media/rgr/embodied-carbon-and-how-to-tackle-it
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References to
national legislation

From EU frontrunning Member States concerning
WLC-regulation




Links to national WLC INDICAT=
regulation

Netherlands
* Legal reference construction law
https://rijksoverheid.bouwbesluit.com/Inhoud/docs/wet/bb2012/hfd5/afd5-2#art5.8
+ Calculation method https:/milieudatabase.nl/nl/milieuprestatie/bepalingsmethode/

*  France
* Legal reference > "Batiments Neufs” on the top header > RE2020
https://rt-re-batiment.developpement-durable.gouv.fr/re2020-r320.html

. ZO'E guiq,elinFeg,charifications, applicability and other resources, select "Batiments Neufs” on top header > select RE2020 > select “Accompagnement des
cteurs” or

*  Finland

+ Legal reference https://valtioneuvosto fi/paatokset/paatos?decisionld=0900908f807d311e and legislative status
https://ym.fi/hankesivu?tunnus=YM027:00/2021

+ Calculation method (2019) - https://julkaisut.valtioneuvosto.fi/handle/10024/161796
« Overview study - https://journal-buildingscities.org/articles/10.5334/bc.30/ and data overview ministry https://ym.fi/vahahiilinen-rakentaminen

« Denmark
* Legal reference
+ https://bygningsreglementet.dk/Tekniske-bestemmelser/11/Krav/297_298#d578ff9b-87e2-42aa-8d81-a08f60c9b3d]1

+ Guidance on building regulations - https://bygningsreglementet.dk/Tekniske-bestemmelser/11/BRV/Bygningers-klimap%C3%A5virkning and
knowledge centre with more information https://byggeriogklima.dk/

«  Sweden

+ Legal reference - https://www.riksdagen.se/sv/dokument-lagar/dokument/svensk-forfattningssamling/lag-2021787-om-klimatdeklaration-for-
bydgnader_sfs-2021-787

+ Guidance from the Housing Authority Boverkets https://www.boverket.se/sv/klimatdeklaration/



https://rijksoverheid.bouwbesluit.com/Inhoud/docs/wet/bb2012/hfd5/afd5-2#art5.8
https://milieudatabase.nl/nl/milieuprestatie/bepalingsmethode/
https://rt-re-batiment.developpement-durable.gouv.fr/re2020-r320.html
https://valtioneuvosto.fi/paatokset/paatos?decisionId=0900908f807d311e
https://ym.fi/hankesivu?tunnus=YM027:00/2021
https://julkaisut.valtioneuvosto.fi/handle/10024/161796
https://journal-buildingscities.org/articles/10.5334/bc.30/
https://ym.fi/vahahiilinen-rakentaminen
https://bygningsreglementet.dk/Tekniske-bestemmelser/11/Krav/297_298#d578ff9b-87e2-42aa-8d81-a08f60c9b3d1
https://bygningsreglementet.dk/Tekniske-bestemmelser/11/BRV/Bygningers-klimap%C3%A5virkning
https://byggeriogklima.dk/
https://www.riksdagen.se/sv/dokument-lagar/dokument/svensk-forfattningssamling/lag-2021787-om-klimatdeklaration-for-byggnader_sfs-2021-787
https://www.riksdagen.se/sv/dokument-lagar/dokument/svensk-forfattningssamling/lag-2021787-om-klimatdeklaration-for-byggnader_sfs-2021-787
https://www.boverket.se/sv/klimatdeklaration/
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EU Policy Update

EU initiatives on whole life carbon regulation in
buildings & good practice from frontrunners
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Agenda

Why is Whole Life Carbon important?
EU Policy Update

* Good Practice examples from frontrunning countries

* Conclusions
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* Building sector is responsible for more than
one third of the EU’s energy related emissions
* Czechia —34% of emissions*
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Relevance of the building stock
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Lifecycle perspective on INDICAT=
emIssions

@ Operational carbon
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Lifecycle perspective on INDICAT=
emissions
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Whole Life Carbon Emissions

Emissions have to be cut from across the entire lifecycle of buildings




Why focusing exclusively on INDICAT=
operational carbon is not enough

Whole life cycle embodied and operational carbon emissions (annualized)

New buildings archetypes - Single-family houses (SFH)
80.0

o * Example of Single Family Houses:
* Whole life carbon results vary across the regions but are
i . I I always best for the advanced energy performance variants

[ e T T w o [ (ADV) compared to their standard energy performance

New buildings archetypes - Multi-family houses (MFH) CO u nte rpa rts (STD) .

g ™ * Relative embodied carbon (EC) contribution to whole life
carbon increases for advanced energy performance
g I I . I l variants (ADV) operational carbon (OC) decreases.

. * However limited increases of absolute embodied carbon

o (EC) are observed for advanced energy performance
New buildings archetypes - Offices (OFF):
variants (ADV) compared to their standard energy

I performance counterparts (STD)
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Looking ahead - if we don't act

CO, emissions
by building stock activity

2,000 » Whole life carbon emissions decrease by 17%
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1600 6% 0.04% ' * driven by operational emission reductions
5% 2% 0.03%
1,400 6% Fez W Renovation * reduction about 300 MtCO, despite the 40% building stock
1900 6% embodied carbon growth
) o :
g 1,000 Use phase * 28% savings in use phase operational carbon
2 800 embodied carbon (366 MtCO,) are driven by building envelope insulation
and space heating decarbonisation fuel switch
600 72% .
66% B Construction
400 embodied carbon . - . .
* Embodied emissions increase relatively
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The European
Green Deal

* Net zero emissions in 2050
* Economic growth decoupled from resource use
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From words to action...

THE Qf‘ BUILDING
EUROPEAN . OWNERS
COMMISSION ﬂ Residential building
owners, commercial
buildings owners
&L
-} BUILDING -

.@‘ - DESIGNERS
+ AND PLANNERS

Architects, engineers

__i_ =
-_— MEMBER
F STATES
Materials & building components

w___ Heating & cooling equipment SUPPLIERS OF
SRR Building automation & controls ELECTRICITY,
FUELS AND

W DISTRICT
: @ HEATING

) Power companies,
heating suppliers

|
| =

=1 LOCAI

21 AUTHORITIES
Regions, cities,
municipalities

o
SUPPLIERS OF Q LﬂrgE (ompanies, micro,
ENERGY EFFICIENCY A small and m'_adiur“-sized
SERVICES I Enterprlses,lnsla ers

Energy auditors, installers, ESCOs,
technical and advisory services

Renovation Wave

e 23 intervention points, a clear timeline (2021-2024)

e Review existing framework (EPBD, EED, RED) and new
measures (Building Renovation Passport, MEPS, Building
digital loghook)

 Holistic approach: energy and whole life cycle
performance, renewable energy, decarbonisation of
heating and cooling, finance, technical assistance

* Whole life-cycle performance roadmap to reduce carbon
emissions from buildings by 2050

e Reviewing material recovery targets and supporting the
internal market for secondary raw materials

e Success will depend on joined-up thinking, strict
implementation and contributions from every actor in
the value chain.
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= U policy inttiatives on WLC In
bulldings

An incremental approach:
1. First step - Requiring assessment and reporting

2. Second step — setting targets and limit values

------
------




1) Measurement and reporting INDICAT=
requirements

e Spread knowledge and build market capacity
* Generation of data

e Soft reduction of whole life carbon

* Already in policy initiatives: /
e Sustainable Finance Taxonomy — large (>5000m2) new
constructions are required to disclose WLC as of January 2022 ~

* Energy Performance of Buildings Directive recast — WLC
disclosure requirements from 2027 onwards

* Construction Products Regulation review — information
requirements on the products’ environmental footprint




2) Benchmarks and targets

e Already being developed by EU COM (DG ENV,
together with DG Grow):
* Roadmap for reduction of whole life carbon
v’ Quantified targets, with milestones up to 2050
v Embodied and operational carbon
v Not a list of policy recommendations

» Bringing together expertise and initiatives - inspired by
frontrunners — engage across the EU

ihﬁﬁﬁ
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Process & timeline
2023 2024 e

INDICAT=

15/3 Early April Sept / Oct (?) Q1 2024 Early 2026 (?) End of 2027
EPBD ! { I { i ;
Parliament  Start of Conglusion of Publication Transposition & COM
Plenary  Trilogues Titleges of ,new” Implementation  reviews
Vote EPBD EPBD
WLC summ:er 2023 End of ﬁ023
|
Roadmap Consultation Published
May 2023 June 2023 Fall 2023 2040 2
CPR i I I ..............
Negotiations in Expected Trilogues-
EU parliament Council under-Spanlsh
& council Conclusions presidency
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[T
U
Y,

D update - WLC

COUNCIL PARLIAMENT
* New construction to disclose WLC on EPCs as | Lifecycle emissions should progressively be
of 1 January 2030 (2027 for buildings over taken into account, in line with a Union
2000m2 methodology to be established by the
* No provisions for renovations Commission, starting with new, then
* Annex 3 — calculation methodology with renovated buildings, for which Member States
reference to EN15798, Level(s) and CPR should establish whole life-cycle greenhouse

gas emission reduction targets.
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D update - WLC

COUNCIL PARLIAMENT
* New construction to disclose WLC on EPCs as | * NBRP with national WLC targets for 2025,
of 1 January 2030 (2027 for buildings over 2030, 2035, 2040
2000m2 * Delegated act by 2025 for the COM to set
* No provisions for renovations out WLC methodology
* Annex 3 — calculation methodology with * Disclosure requirements for all new
reference to EN15798, Level(s) and CPR buildings as of 2027 and limit values as of

2030 considering incremental tightening
e Existing buildings undergoing major
renovations to disclose WLC of building parts
* Renovation Roadmaps to outline measures
to reduce WLC




u
L
. WLC legislation with limit values in force or agreed —
I

. Reporting obligation in force, limit values to
be proposed

e Leading EU
A Member States

. ;epg“::oart:)::;lc buildings or for public fund
 Netherlands (Documentation 2012;
limit value 2018)

* France (2021)
« Sweden (2022 Documentation)

* Norway (2022 Documentation)
« Denmark (2022)

* Finland (2023)

« Germany, UK, Switzerland (WLC
requierements for public buildings)




Diversity of approaches

INDICAT=

Typology Process Limit values
f All new buildi ) ) - Mandatory limit values 1
new buildings oo « Mandatory limit valu
ME | imit values only apply to new buildings I\/olun;:]ar}; SUSta!?r?b'“g}l- Gass ag *+ 12 kgCO2/m2/year for all buildings in
L 1000m2 aunch phase with public incentives scope for 2023-2025 )
> % < <
All new buildings, except single family Level(s) pilot phase with small funding ; &i’c‘:"ed mandatory limit values for
+ houses support built awareness and capacity 4
> < < + Mandatory limit values, calculated for )
N idential. offi d educational Voluntary experiment with the each building individually
| S e A CS i SHIcations possibility to obtain sustainability + Current base values: 640 kgCO2/m2
buildings certification | (SFH), 740 kgCO2/m2 (MFH) .
“; { Y °* Mandatory limit values expressed as B
. . . : . monetary value ( environmental
mem  New residential and office buildings Mu(litlplt;.- yga;s lf)etween legal adoption shadow price of building materials)
=== above 100m2 and entry into force g @ éUEFiJ/R/g/ﬂ/yea(r %[esid)ential), 0.8
\ / m2/year (offices .
f ' B
All new buildings with exemptions for ; ; i
== some public bu%ldings and pll':;vate Reporting requiremment before the * Mandatory limit values to be
- develo introduction of limit values developed for 2027
. PEs J J J




Frontrunner countries: ,key INDICAT=
INgredients”

Key ingredients:
2014 2018 2022 2026 2030

« Government

== Ef ———— e E— E— - E— strategy

 Stakeholder
+- E” —— enagegement

1B a#’”} * Voluntary scheme
— / pilot testing
— = A

« Gradual
- - B ———— implementation
— ’ S of legislation

a Adoption of government strategy Yoluntary scheme or pilot testing

LCA reporting cbligation

]
(:) (Planned) update of legal limit values BN  |egislation with legal limit values
BN Sigkeholder consultation activities

Source: Rambol / KU Leuven 2023




FINLAND - Timeline

2017 2019

CO2 limit values

for buildings in « Agreement climate

neutrality 2035

low carbon .
construction * Nordic agreement
roadmap* harmonization LCA

approach for buildings

Testing and method
development

Preparing control system

Control system impact
assessments

Preparation of requlatory
guidance and possible incentives

Development of the carbon (Env Ministry)

footprint calculation model and .

wr Connection to planning and
emissions database

energy management

Know-how and tools » Expansion of pilot projects

Testing in public construction .

, : > Preparation of building emission
projects and in the private sector

data monitoring and statistics

2021-2022

* Legislative
preparations**

« Draft Legislative
proposal

« Public hearings (1 &2)

INDICAT=

2023

e Land use and
Construction Act
reform approved

01-202%

Monitoring in-use

» Possible notification obligation

before binding limit values

e The building base can be

connected to the control in
stages

Monitoring the emission data of
the building stock
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FINLAND - Policy l[andscape

e Emission database
together with Sweden

- C @ co2datafifrakentaminen/#en @ =2 % N O

e Calculation tool (.xls

e Collaboration with

Rakennusten-hiilijalanjaljen-arviointityokalu-9.12.2019-D4EE18D2_E07C_48
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Rakennusten hiilijalanjéljen arviointityékalu VTT

Luonnos hiilijalanjaljen arvioinnin testausta varten 9.12.2019

Materiaalien padastotiedot
©® VTT 2018. Testausvaiheen geneerinen paastotaulukko perustuu VTT:n eri Iahteista kokoamiin ja arvioimiin
tuloksiin. Arvot on koottu siten, ettd ne kattavat elinkaaren vaiheet Al - AS (vaiheessa A5 vain arvioidun hukan
osalta). Taulukkoa on viime vaiheessa paivitetty muutamilla hyvin karkeasti arviciduilla tarkistamattomilla
anvoilla. VIT:II3 on yksinomainen omistus- ja tekijanoikeus kokenaistaulukkoon. Taulukkoa sas kayttaa

i k3 sitd saa muuttaa, kdyttdd eikd luovuttaa kdytettdvaksi muuhun tarkoitukseen ilman VTT:n

jalanjalki Hiiliksdenjalki  Yksikkd  Vaihtovali (a)

PAIKALLAVALUBETONI JA RAUDOITTEET

Betoniteras 0.474 kgcoze/kg  Eivaihdeta
Valmisbetoni C35 (portland) 0.146 kgCO2e/kg  Eivaihdeta
Valmisbetoni C35 (seossementti) 0.127 kgCO2e/kg  Eivaihdeta
Valmisbetoni C50 (portland) 0.175 kgCOz2ef/kg  Eivaihdeta
Valmisbetoni C80 (Portland) 0.210 kgcozefkg  Eiwvaihdeta
PIHA JA POHJARAKENTEET

Betoniantura ja -perustus

(sis.raudoitteet) 0.160 kgCO2e/kg  Eivaihdeta
EPDM-matto (synteettinen kumi) 2.694 kgCO2e/kg 30
Kewytsora 0.459 kgCO2e/kg  Eivaihdeta
et e e O Ve Pl

sUoMI SVENSKA ENGLISH

Emissions database for construction

Welcome to the open, free-of-charge emissions database for construction. The service presents average
emissions data on construction products used in Finland and on construction processes and services,
The aim is to harmonise the calculation of the climate impacts of buildings throughout their lifecycle

and, through this, to promote low-carbon construction.

Emissions data has been compiled on readily accessible summary pages, but you can also read more
detailed background studies. At first the service is available in English. Content in Finnish and Swedish

will be included later on.

The responsibility for maintaining and developing the database rests with the Finnish Environment

Institute SYKE, commissioned by the Ministry of the Environment.
More information about CO2data-service,
The development of the services continues - your feedback is welcome.

What is it all about? Frequently asked questions.

@ - Category » Solid wood > Heat treated planed timber for outdoor use

Version 1.00.008,2022-12-06

Heat treated planed timber 1.2 kg COse /kg

for outdoor use CONSERVATIVEVALLIE FOR BUILDING PERMIT

CALCULATIONS, GWP {Al-A3)
Limpé&kasitelty hdylipuu ulkokayttdsn

100+ industry experts

Based on existing
ublic information
rom various sources
RTS EPD, EPD
orge, IBU)*

Comparison,

selection and
calculation of
averages

No product specific
data

Three waves of
testing — supported
with subsidies / beta
testing Level(s)



SINLAND INDICAT=

* Assessment method based on Level(s) and EN standards

Q4Ls

* Software tools: free tool + market approach (e.g. OCLCA) [=

» Lessons for method and database development

« Align with building design practice — user friendly, which stage
of the design process is this relevant?

* Link to digitalization and BIM to avoid redundant work V'
* Importance of verification — different consultants and tools Q
should be tested ~

« Assessment of different databases — what is required? How to
structure the data?

- Challenge: get small projects online without increasing
administrative burden




SINLAND INDICAT=

w5

c
* [Importance international collaboration ’ﬁ
* Nordic Co-Operation
» Relief to consult government officials with similar struggles
» Stakeholder engagement
- Empathic approach — understanding concerns is essential  =.®
- Inform in advance - now there is time to adjust 555:‘1@@

« Offer subsidies to tackle problems
* Limit values as enforcement method for laggers




Building Blocks for WLC INDICAT=
regulation

Process & Stakeholder engagement (inform, consult, co/create)

Data foundation Performance definition

additional policy measures




Building blocks of the toolbox INDICAT=

Engaging Stakeholder engagement Industry collaboration
research/academia workgroup
Link to sustainability certification Networks / Knowledge
(LEED, BREEAM, DGNB) exchange

Data Data collection o
Methods & usage Baseline Bench- Limit

generation
(calculation tools) (databases, software development marks values

Typologies
Timeline
Trigger points

Budget based

tools)
approach
Relative
Subsidies / / 8 PoIIicY synergies approach P
covernment el Additional policy measures - E (;rc; ant(;/ programme'b.r
strategy incentives xtended producer responsibility

- Digital building logbooks
- EPCs
- Green financing / taxonomy

K - Local policies (e.g. city strategies) j

WLC disclosure

requirements

Ca pla?lty Portfolio
Building standards
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Takeaways

- Not if, but how to regulate WLC
- Frontrunner countries influence policy development

- Comprehensive EU WLC reporting requirements coming in
2025 (implementation of national methodology) and 20
start of compulsory reporting

- Data Is not yet accurate, but we need action more than
precision

- Ensure compliance with future regulation - start measuring,
share data and build capacity on WLC data collection and a

baseline analysis
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Design Sprint Czech
Republic

21th of March, 2023
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Design sprint agenda

« Framing of the design sprint & round of presentations

« Data (Martin, KU Leuven)

» Presentation: Methodological considerations and experience EU Baseline
* Discussion: Data attributes and representative sample

* Lunch (12.45-13.35)
« Policy (Zsolt & Rutger, BPIE)

* Presentation: recap frontrunner countries and building blocks WLC policy
approach —incl. 2-3 in depth examples

« Workshop: policy landscape and stakeholder mapping
« Communications (Miles, WGBC)

« Operational Support and Next Steps (Simone, Smith)
» Goodbyes (15.15)




Your design sprint

» Kick-off your work within
the INDICATE initiative

* Involve stakeholders in both
the discussion on LCA data
architecture establishment
& policy process

e Discuss how INDICATE
partners can support you
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We are on a mission!

to decarbonize construction since the building and
construction sector accounts for approximately 40%
of global carbon emissions

REGULATION

Drivers to

decarbonizing
construction

VALUE CHAIN/
INDUSTRY

INDICAT=

DEMAND
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WLC regulation
Supportive regulatory environment

REGULATION

Building LCA methodology
Data generation
Data collection and usage

Drivers to
decarbonizing DEMAND
construction

Investments
Consumer markets

Consumer behaviour
SUPPLY CHAIN/

INDUSTRY

Low carbon supply chain and
building materials
New architechtural principles




Creating a push for WLC INDICAT=

regu lation through knowledge on national
building LCA data

< REGULATION
@\(ﬁ
\

Drivers to

decarbonizing DEMAND
construction

« Building LCA data

infrastructure
« Collection and assessment VALUE CHAIN/
INDUSTRY

of national dataset




Creating a push for WLC INDICAT=

regu lation through knowledge on national
building LCA data

REGULATION

Drivers to

KNOWLEDGE decarbonizing DEMAND
construction

« Building LCA data
infrastructure

« Collection and assessment VALUE CHAIN/
of national dataset INDUSTRY




Co-creation Is needed INDICAT=

to reduce the carbon footprint of buildings

WLC
research
INnstitutions

Industry —
the entire
value chain

Government
and public
authorities
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Why INDICATE?

To meet one of the most fundamental challenges to
decarbonise buildings — the lack of data to support
policymaking and strategic business decision-making.

With support from:

L audes
— Foundation - Sohknmrory engaged.n,




You are a part of a group INDICAT=

Based on experience from front runner countries

Czechia :
® Finland
e Chance for Buildings Alliance ® Norway
e Czech Green Building Council
e  Technical University of Prague ® Sweden

With support from the Ministries of Environment and of
Industry and Trade of the Czech Republic.

® Denmark

® Netherlands
Ireland

e Irish Green Building Council
e University of Galway & Construct Innovate ® France

With support from the Sustainable Energy Authority of
Ireland

Spain

e Green Building Council Espana
e University of Seville

With the Government of Spain as observers




Round of presentations
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Benchmarking Embodied Carbon

of European Buildings
Insights on Data Collection and
Benchmark Analysis

Martin Rock

Research Associate, KU Leuven /;“ womo

%Ay BUILDING
v" COUNCIL
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Outline

Introduction
 Person and projects
« Why are we collecting data

Data screening and results
* Screening for representative data
* Results of Whole Life Carbon analysis

Data processing and analysis
« Data collection (attributes, template)
« Data processing and analysis (scripts)

What next?
« Recommendations
« Q&A
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Martin Rock

Profile (selection)

2023-... Research Associate, KU Leuven (BE) m
2021-2022 Lead Consultant Whole Life Carbon, Ramboll (DK)
2019-2022 Research Fellow, Austrian Academy of Sciences (AT) OAW L

Projects (selection) o
2022-(2025)  EC: Life Cycle Carbon Reduction and Removal Scenarios (GROW)
2022-(2023) ECF: EU policy models for reducing WLC of buildings 0
2020-2022 EC: Whole Life Carbon Roadmap Support Study (ENV)
2020-2022 LF: Towards Embodied Carbon Benchmarks for Europe
2016-2023 IEA EBC Annex 72: Life Cycle Assessment of Buildings
2018-2019 EC Level(s) Pilots: Sustainability Reporting Framework
2013-2016 IEA EBC Annex 57: Embodied Energy & CO, Emissions
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Why we collect data??

« Operational energy and carbon Operational GHG emissions
o e . ; accumulating across
emissions already regulated in | Embodied | .~ building life cycle
&

Energy Performance of Buildings
Directive (EPBD)

Analysis of emissions
at time of occurence
along the life cycle.

& S
< 7

* Increased importance and attention

GHG emissions accumulated across life cycle
|
|
|

A . e B
on new buildings’ embodied carbon
(material production, construction,
renovation, demolition)
N C  _
« Embodied carbon >50% of life cycle, B
A

dominating mitigation timeframe
(efﬂciency gains, building complexity) Building energy performance classes [

Rock M, et al. “Embodied GHG Emissions of Buildings — The Hidden Challenge for Effective
Climate Change Mitigation.” Applied Energy, 2020. https://doi.org/10.1016/j.apenergy.2019.114107




Why embodied carbon? INDICAT=

<
I 2050 l ® Operational carbon £g
: I @® Embodied carbon %%
| . uI)i{
. | Operational 5
@) 5
O 1 Carbon =
9 c I ar
L S ! ¥ e
o . e
9 : s | Embodied 33
4 . EG
% : § Replqcemeniqtd maintenance Carbon i§
— | iy
- O :">
8 : _.c__: Vo l = 2e
e ¥ ° :8 g
S | g I operational Whole Life <
I emissions Carbon ‘gg
S5
I 5 £
0 10 20 30 40 50 60 RS
& Use stage (years) > 57
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Building lifecycle
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Why we collect data??

WLC legislation with limit values in force or agreed

- Latest EPBD revision draft includes
WLC reporting from 2027 onwards
WLC legislation proposed
(Wit h g ra d u a | i m p | e m e ntat i O n) Other non-legislative LCA requirements in place

- (e.g. for public buildings or for public fund
applications)

Reporting obligation in force, limit values to
be proposed

« EU frontrunners prepare via WLC
data collection and benchmarking
to define baseline values and targets

« Various EU countries have WLC
reporting obligations or even limits
proposed, agreed or in force already

Steinmann J, et al. “Whole Life Carbon Models: Review of National Legislative Measures.”,
2022. https://c.ramboll.com/reducing-whole-life-carbon.




Towards embodied
carbon benchmarks for
buildings in Europe

What gets measured gets done
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Towards embodied carbon

benchmarks for buildings in

-urope — Project outline

#1 What data is available on embodied carbon?
Embodied carbon data availability and quality in the EU
-
~ o ————————————— ~

#2 Where are we now? |{
|
|
|
|

Setting the baseline based on

#4 How can we close
LCA data w W

the gap?
Recommendations for EU
performance framework

I{ #3 Where do we need to \»: for embodied carbon in
| |

|

\

be? buildings
Defining targets according to

|
global carbon budgets ] :

-— . . . e e e e e

Designed and

RAMBGLL y:

(' BUILD DEPARTMENT OF AALBORG
THE BUILT ENVIRONMENT UNIVERSITY

With partners from KU Leuven (BE),
NIBE (NL), CSTB (FR), and Ministry
of the Environment of Finland (with
Granlund/OneClickLCA)
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Data screening and results




Data on embodied carbon is INDICAT=
largely lacking iIn most countries

« Search for EU countries
where >50 cases available

« Data availability is a key issue

* Further challenges:
* Representativeness
« Comparability
« Accessibility
* Quality Private

sector

ope - #1 Facing

Eur

Data available and
>50 cases collected

Data available and
<50 cases collected

Insufficient data/no
data collected

No information

the Data Challenge.”, 2022. https://doi.org/10.5281/zenodo.6120522.

Not-

Public for-

sector

profits

Rock M, et al. “Towards Embodied Carbon Benchmarks for Buildings in
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Data sources & partners

WLC databases and initiatives

Various countries <50 cases
Five EU countries >50 cases

RICS Embodied <50 cases
Carbon Database AT, UK, CH, Europe

Belgium

Qenmark IEA EBC Annex 72

Finland Rock et al. : ~20 CASES
Crance 2020/2021 Five EU countries:

DK, FR, BE, NL, FI
Netherlands _

Carbon Leadership EU-ECB dataset
Forum (Europe)

Rock M, et al. “Towards Embodied Carbon Benchmarks for Buildings in Europe - #2 Setting the

Baseline: A Bottom-up Approach.”, 2022. https://doi.org/10.5281/zenodo.5895051.
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Data sources & partners

* Ministry (Infrastructure, Technology, Buildings, etc.)
« Support data collection to inform own policy development
« Synergies w/ overall digitalization efforts (e.g. building permits)

« Green Building Alliances (e.g., local GBC)
« Help identify key stakeholders and partners
« Leverage networks to identify and mobilize data partners

* Industry partners, consultancies, academia
« With LCA/WLC experience, willing to share in-house data
« Contract to generate new data on representative WLC cases




Dataset composition

INDICAT=

Number of cases per country and by building typology:

Typology BE DK Fl FR NL EU-ECB
Non- i 34 31 27 18 110
residential

Residential 105 38 28 434 29 634
All types 105 72 59 461 47 744

- #2 Setting the

chmarks for Buildingsin Europe

Ben
Baseline: A Bottom-up Approach.”, 2022. https://doi.org/10.5281/zenodo.589505]1.

Rock M, et al. “Towards Embodied Carbon



-Mmbodied carbon matters:

2/3 occur as upfront carbon

spike
Embodied carbon

from other life
cycle stages

600

kgCO,eq/m?

Average embodied carbon

67% upfront
embodied carbon

1 EU citizen’s
annual carbon
footprint
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Rock M, et al. “Towards Embodied Carbon




Bullding typology shapes

embodied carbon levels
and intensity of use drives

Averages

carpot-footpritper eap

Life cycle embodied carbon per square meter (m2)
In kg of CO,e per m?

INDICAT=

ta

Life cycle embodied carbon per capita (cap)

In tons of CO,e per cap

Averages

600 600
kgCO,e/m? | m? kgCO,e/m?

Residential buildings

600 700
kgCO,e/m? kgCO,e/m?

A

Single-family
house

Multi-family
house

|

32

Non-residential buildings

600 750
kgCO,e/m?2 kgCO,e/m?

::::: & A

Single-famil
Office building School and %ouse /
daycare

tCO,e/cap

Residential buildings

33 26
tCO,e/cap tCO.,e/cap

|

® 20

w tCO,e/cap

Non-residential buildings

24 10
tCO,e/cap tCO,e/cap

::“: dﬁh

Office building School and
daycare

Multi-family
house

Baseline: A Bottom-up Approach.”, 2022. https://doi.org/10.5281/zenodo.589505]1.

Rock M, et al. “Towards Embodied Carbon Benchmarks for Buildings in Europe - #2 Setting the
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Bullding structure and material .

choices also shape embodied  INDICAT=

carbon levels and contribution
paNg parts

500

Embodied Carbon of building part types

kgCO,e/m?2 for all EU-ECB cases
¢
- - 800
Wood frame building .
N__E_ 600 ‘
(Y]
8 400
&)
=< ¢
200 ! ! % +
7 50 0 | I 1 1 1 1 I
kg COze/ m?2 Ground Structure Envelope Internal Services Appliances
building part types

Massive concrete building

Rock M, et al. “Towards Embodied Carbon Benchmarks for Buildings in Europe - #2 Setting the

Baseline: A Bottom-up Approach.”, 2022. https://doi.org/10.5281/zenodo.589505]1.



Towards embodied carbon

benchmarks for buildings in

-urope — Project outline

#1 What data is available on embodied carbon?
Embodied carbon data availability and quality in the EU
-
~ o ————————————— ~

#2 Where are we now? |{
|
|
|
|

Setting the baseline based on

#4 How can we close
LCA data w W

the gap?
Recommendations for EU
performance framework

I{ #3 Where do we need to \»: for embodied carbon in
| |

|

\

be? buildings
Defining targets according to

|
global carbon budgets ] :

-— . . . e e e e e

Designed and

RAMBGLL y:

(' BUILD DEPARTMENT OF AALBORG
THE BUILT ENVIRONMENT UNIVERSITY

With partners from KU Leuven (BE),
NIBE (NL), CSTB (FR), and Ministry
of the Environment of Finland (with
Granlund/OneClickLCA)




All stakeholders need to act
With urgency to enable
building sector .
decarbonization | budgerdhershost

Embodied carbon Data collection and emission
gCO,e/m =" 5
S - - Cost-Efficient Pathway (CEP) Lepductlon need to be Stepped

— Paris-Aligned Pathway (PAP) .

_ « Governments to define
performance ®- Baseline standard methods with
ap & Commitment limit values, possibly in legislation strong INncentives
@® Voluntary Paris-aligned benchmarks Certification bodies to
Performance gap (budget overshoot) Share LCA data and

promote budget-aligned
penchmarks

Investors to align
portfolios with reference
values and move to
climate neutrality in

buildings
- R Designers to design
v buildings within
2020 2025 2030 2035 2040 2045 2050

reference values




A performance framework
can bridge the gap between
baseline and carbon budget

KU LEUVEN

Recommendations

D foun ion Performan finition .
ata foundatio erformance definitio . Collaborative effort needed

to create the evidence base
@ @ @ @ @ through LCA/WLC building
data collection and
LCA method Data Baseline Carbon Benchmarks benchmarking
and metrics generation budget and limit
values along
pathways

o | il e O &

« Combining both bottom-up
and top-down considerations
on embodied carbon measures

« Defining Paris-aligned
pathway for climate neutrality
and a cost-efficient pathwa%
as a reduction commitment by
the industry
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Data processing ana
analysis




Metadata

Design
Parameters

Inventory
(Materials,
Energy)

Data collection - Attributes

Context
& Site

LN

Type of
ATTRIBUTES

N~

Assessment
Method

Environmental
Indicators

*Showing selected attributes from data collection template of Réck et al. 2023 (forthcoming)

INDICAT=

68

Rock M. Building data models for scalable high-definition life cycle assessment — Metrics,

methods, and models to support a regenerative built environment. KU Leuven, 2023.
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Data collection - Structure

Metadata Context Design Inventory Assessment Indicator data
& site parameters data method |~ - - T = 1

i ] i T 1 T T 1 |

mer\ol Value meml Value Fc\aml\ol Value |To|:|1 I Top 2 I Top 2 mer\ol Value I PED I GH.':I -1 I

T T T ] T T T T T T T T |
I | I Matl |\"a.h.r.‘-s| I | I.lc-dAI\"a.Lr.‘-sl |

= * - S I LA R e * - SR I R I}
| I | el B | _ o

—— —— = —— e —— = L e e

| I | M | | | M | | I

Case study X

Authors Location Type, Age Materials (Top 5) System PED & GHG

Year Climate Geometry Energy boundaries - Embaodied,

DOl zone Performanc Systems Rerence study operational

[..] Seismic e [...] period - Per life cycle module
zone [...] Background data [..]

[.] [-]

Rock M. Building data models for scalable high-definition life cycle assessment — Metrics,
methods, and models to support a regenerative built environment. KU Leuven, 2023
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Data collection - Template

» Spreadsheet-based data collection template (DCT
* Free input (humbers, text)
* Preset options (categories, ranges)

DATA COLLECTION TEMPLATE

Note: Put 'nfa’, if no value con be provided. Avoid empty cells. ¥ = Minimum Requirement

*

*

£l

GROUP ADMINISTRATION BUILDING DESCRIPTION

Attribute Project Name / Code Project Contact Building type Building sub Project type Country of Year of construction |Year of construction |Year of construction |Project data status |Gross Area
Name typology Construction permit completion completion interval Definition
lr-::ll'llarks Fleaze specify Fleaze specifu Uze drop-down Usze drop-down Uze drop-down U=e drop-down Murnber [integer] Murnber [integer] Use drop-down Usze drop-down U=ze drop-down
1 Fictive Example Case EU-ECB Residential Multi-family house [New Built Denmark 2017 2019|2015-2019 Detailed design Denmark (BR18)
2

3

4

5

6

7

3

=

10

11

12

13

14

Rock M, et al. “Towards Embodied Carbon Benchmarks for Buildings in Europe - #2 Setting the

Baseline: A Bottom-up Approach.”, 2022. https://doi.org/10.5281/zenodo.5895051.
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Data processing and analysis

Input data Preprocessing Data mining Pattern analysis Presentation & insights

. Data
% DCT
S xls/.csv Preproc go;nbi:ing Cormbined Fea.tling

essing payase & cleaned s;;lps """"""""""" G Ty

£ Py : dataset : Analysis : Analysis : I Analysis :
S Databases E scripts .py : scripts .py : : scripts .py :
> Xls/.csv Subsets i | i | 1
< : L - L -

profiles

STEPS:
¢ Data cleaning
e Harmonization of

STEPS: STEPS: STEPS:
* Feature engineering * Feature engineering * Comparison with
* Aggregation * ML approaches existing benchmarks

Data

values & units ferg::s e Sampling e Regression * Pathway towards target
¢ Transformation * Explorative data e Factor analysis
¢ Consistent labels analysis OUT:
OUT: * Contextualised
OUT: * Identified most baseline
OuUT: e Baseline benchmarks important features ¢ Indicative benchmarks
¢ Clean dataset(s) * Visualisation * ‘Conversion factors’ for targets/pathways

Baseline: A Bottom-up Approach.”, 2022. https://doi.org/10.5281/zenodo.589505]1.

|
|
\
|
|
\
Rock M, et al. “Towards Embodied Carbon Benchmarks for Buildings in Europe - #2 Setting the
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Data harmonization

 Floor area definition
» Gross floor area (GFA)

« Reference study period
RSP, =50 years

» Differentiated handling
 Product & EoL: Al-5, C1-4 (1)
« Use-phase: B1-4, B6-7 (2)
 Annualization (3)

* No perfect harmonization,
but useful approximation

Formulae
(1) GHG, , = GHG,, * RSP,
(2) GHG, ,, = GHG,, * RSP,
(3) GHG, ,, = GHG, , / RSP,

Where:

e GHG = GHG emission values
RSP = Reference study period
a = annualized

h = harmonized

o = original

t = total

Baseline: A Bottom-up Approach.”, 2022. https://doi.org/10.5281/zenodo.589505]1.

Rock M, et al. “Towards Embodied Carbon Benchmarks for Buildings in Europe - #2 Setting the
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Challenges to benchmarking

Cross-Europe benchmarking hindered by lack of consistency of
study scope, assessment methods, and documentation quality

Baseline: A Bottom-up Approach.”, 2022. https://doi.org/10.5281/zenodo.589505]1.
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Dataset and scripts avallable

Embodied carbon per m? floor area
By building use subtype for EU-ECB data, harmonized values

2000 Residentia! Non-Residential

8 0
0

[
w
o
o

Q
Q

<

Embodied carbor
[kgCO2e/m?]
wt-ffeoo
4
HBk
Heh
—{o
H8H
4
HH
é
¢
#

o

Art & Culture
Mixed use

Single family house
Multi-family house
Semi-detached
Hospital and Health
Scholl and daycare
Entertainment
Hotel & Resort
Retail & Restaurant

Terraced (row) house

Building use subtype

Laudes —— [ "3 -

jupyter

— Foundation o0 A > GitHub

Rock and Sorensen, Embodied Carbon of European Buildings Database (EU-ECB-DB),
2022, https://doi.org/10.5281/zenod0.6671558

74



https://doi.org/10.5281/zenodo.6671558
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Data infrastructure
and analytics
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EU Level(s) framework

« Common EU sustainability reporting
framework with wide applications

* Reporting standard for material QTO, \\\@X |
Whole Life Carbon, and LCA results S

» Options for adapting scope and
assessment methods (Level 1/2/3)

\ Y - -
I \
by 3 ) / -~
A

Life eLe!v}*eI (s) «\
atostrsaming AHglpable g ifORbe = A

« Results reported by building part (-1/-
2) and by life cycle stage (EN 15978)

https://lifelevels.eu/
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Data collection - Template

» Spreadsheet-based data collection template (DCT)
* Free input (numbers, text)
* Preset options (categories, ranges)

DATA COLLECTION TEMPLATE

Note: Put 'nfa’, if no value con be provided. Avoid empty cells. ¥ = Minimum Requirement

* ® * * ] ® * *

GROUP ADMINISTRATION BUILDING DESCRIPTION

Attribute Project Name / Code Project Contact Building type Building sub Project type Country of Year of construction |Year of construction |Year of construction |Project data status  |Gross Area
Name typology Construction permit completion completion interval Definition
lr-::ll'llarks Fleaze specify Fleaze specifu Uze drop-down Usze drop-down Uze drop-down U=e drop-down Murnber [integer] Murnber [integer] Use drop-down Usze drop-down U=ze drop-down
1 Fictive Example Case EU-ECB Residential Multi-family house [New Built Denmark 2017 2019|2015-2019 Detailed design Denmark (BR18)
2

3

4

5

6

7

3

=

10

11

12

13

14




FU Level

framework

Building parts Life cycle stages
Level -1 Level -2 . Level -3 AL-A3 A4 AS B1 B2 B3 BS B6 B7 a 2 a ca (0
(Elements) (Sub-
Piles [.]
Foundations (substructure) ~ Basements

Retaining walls

Load bearing structural
frame

Frame (beams, columns and
slabs)

Upper floors

External walls

Balconies

Non-load bearing elements

Ground floor slab

Internal walls, partitions and
doors

Stairs and ramps

External wall systems, cladding
and shading devices

Facades Fagade openings (including
windows and external doors)
External render

Roof Structure

Parking facilities

Weatherproofing
Above ground and
underground

Fittings and furnishings

Sanitary fittings

Cupboards, wardbrobes and
worktops

Ceilings finish

Wall finish

Floor coverings and finishes

Drainage systems

Drainage system
Connections and diversions

Utilities . .
Substations and equipment
Paving and other hard
Landscaping surfacing
Fencing, railings and walls
Light fittings

In-built lighting system

Energy system

Ventilation system

Control systems and sensors
Heating plant and di
Cooling plant and distribution
Electricity generation and
distribution

Air handling units

Ductwork and distribution

ribution

Sanitary systems

Cold water distribution
Hot water distribution
Water treatment systems
Drainage system

Other systems

Lifts and escalators
Firefighting installations
Communication and security
installations

Telecoms and data
installations

INDICAT=

EU Level(s)
requirements
to align with

Adapt method
to national
needs

Reporting and
benchmarking
infrastructure
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Hotspot analysis protocol

* Screening and analysis of environmental hotspots
« Product/organizational environmental footprints (PEF/OEF)

Relevant for informing building and
construction professionals

s N O N (O N O ™

Most relevant
impacts / indicators

Most relevant
life cycle stages

Most relevant
processes

Most relevant
elementary flows

Relevant to identify and avoid environmental

trade-offs

Relevant for informing policy makers, data
and documentation requirements

Adapted from James and Galatola, 2015, in Réck M. Building data models for scalable high-

definition life cycle assessment — Metrics, methods, and models to support a regenerative

built environment. KU Leuven, 2023.



SLICE bullding data model

Raw
materials

Level -3:
Building
materials

Level -2:
Sub-
elements

Level -1:
Building
elements

Level O:
Building
level

Building
clusters

Spatial Resolutions

SPACE

Per activity
(at stock
level)

INDICAT=

Spatial attributes (keys)

Hierarchical building information modelling (element-method)

e //I
// } Other indicators: s :
v | Financial; Social; Circularity; Criticality; etc. // |
pid (. ’ |
AT 7T il |
7 A - - I
7 | Environmental indicators: L7 |
e | GWP, PM, EP, Land-use, etc. /s | |
’ 4 I I
e g | |
pl /1 1 |
// : Life cycle inventory: // | | |
// | Materials, processes // | : I
z ' g ' I [
T T T ! | |
I I I : | |
WLCsumon | PerlCSon | PerLCMon | Peryearon i | |
material : material : material : material | | |
level | level | level | level : : :
| | | | |
_______ 1 ! | |
I I I : | |
WLC sum on : Per LCS on : Per LCM on : Per year on | : :
sub-element | sub-element | sub-element | sub-element : | |
level : level : level : level | | I
|
I I I ! ———==
——————— T TTTr T T T T ! 1 ;
I I I : .
WLCsumon | PerlCSon | PerLCMon | Peryearon I | s
element | element : element : element L _ _|,/
level | level | level | level : 4
| | |
------- 5 b,
| | | e 2
WLC sum on : Per LCS on : Per LCM on : Peryearon [~ i ‘\0
building |  building |  building |  building < N
s L
level : level : level : level e \é
I I I -
TIME
Temporal Resolutions
] ] | ~ a
A: : B: : C : D: :
Sumacross | Perlifecycle | Perlifecycle | By pointin By pointin |
whole life | stage I module | time time |
oyl (WLO) | (Les) | (lem) | (vearly) {..., hourly)
1 1 l _ .

[...] Building Element Worksection Con.structlon [...]
material/product
Bldg A Elem A Wsec A MatC A
MatC B
Wsec B MatC A
MatC C
Elem B Wsec C MatC D
MatC E
Wsec A MatC A
MatC B

[.] [.]

[.]

[.]

Temporal attributes (keys)
Building life cycle stages/modules and point in time

[...] Life cycle stage Life cycle module

Nested module

Point in time (year)

[...]

A - Production Al - 0
A2 - 0
A3 - 0
B - Use phase B6 - 1
2
3
B - Use phase B4 Al 15
A2 15
A3 15
[..] [..] [..] [..]
Indicator attributes (values)
LCl amounts and LCIA results
[...] Material amount Energy amount Indicator GWP Indicator PM [...]
xx kg - xx kgCO2e xx kgPM2,5e
- yy kWh yy kgCO2e yy kgPM2,5e
zz kg zz kWh 2z kgCO2e zz kgPM2,5e

[..] [..]

[.]

[.]

Rock M. Building data models for scalable high-definition life cycle assessment — Metrics,

methods, and models to support a regenerative built environment. KU Leuven, 2023.



SLICE hotspot analysis tool

SLiCe — Hotspot Analysis Tool (Prototype)

| Settings

Results

Load data

Most relevant indicators

[ SliCe dataset

] [ Weighting factors

Select parameters

Hotspots_Analysis.
Aftribute object

element_name_mmg

IW-LBO1 Thoma

IW-LBO4 str-tim prefab

IW-LBOS lim frame + hemer bicks
IF02 Thoma + EPS

IFO5 tim frame + sir biown

IFO6 tim frame + hemr fil
FRO1(CS2) Thoma + hemcr bicks
FRO1(CS3) Thoma + hemcr bicks
FRO4 tim frame + str bale

Weigh factor
WE_Central

Attribute kcs
LCS_I_1

aval

Atribute process
material_name_mmg

Threshold: 80

EWOS5 CLT + sir biown
EW09.1 tim frame (single) + sir biown
EW10.1 tim frame (single) + hem ins

indicator_GWP
indicator_old
indicator_aci
indicator_EP
indicator_pof
indicator_dare
indicator_darf
indicator_HTC
indicator_HTnc
indicator_PM

Tables (abs, rel [ind, cum])

Plots (rel, abs)

from Most

index < slement name mmg < lmpact categories ~ Indicator Results ~ Porcentage ~ Cumlative Percontage

~ element name_mmg: EWOS CLT + str blown (10 iterms).

s EWOSCLT o srblown  indicator PM 404 275 2679

o EWOSCUT + srblown  inicator GWP 308 2040 anie

1 EWOSCLT e strbiown  indiatochuowd 301 1095 6719

L EWOS CLT + str blown, indicator Hine 200 1328 8047 § RS T sl b

; WS s biown indicato £ 10 720 o 3 [ indcator GWP

7 BWOSCUT « strblown  inicator He 100 62 o I indicator HTrc

19 EWOSCLT « strblown indicator_lucage 04e 116 9745 Indicator PM

PO Py T R N PO 10 e I indcator st

102)3 Nea Lam o = - @ ) 100
%
L3

Most relevant life cycle stages

Tables (abs, rel) Plots (rel, abs)
element_name_mmg Impact categories & A13 < A4 ~ AS B23 ~ C1 ~ €2 ~ €3 ~ C4 = EWOS CLT + str blown

v element name mmg: EWOS CLT + str blown (4 items)
EWWO5 CLT + str blown indicator GWP 264 008 014 007 @00 007 000 007 s’ and
EWOS CLT + str biown indicator_HTnc 207 004 010 004 000 003 o000 00s
T v e T g PP v g P g ——
WS CLT + st blown indlcator_ P4 35 003 018 017 000 002 000 006 g

~ element name mmg: EWOS CLT + str blown (4 items) § Indestor M
EWOS CLT+ strblown  indicator GWP 8584 260 466 231 000 213 010 227 -
EWOS CLT + strblown  indicater HTnc sass 15 419 180 0@ 119 002 235 ke GHE A
EWOS CLT + strblown  indicator_Juourb 8900 101 454 458 000 071 003 013
EWOS CLT + strblown  indicator PM 8363 067 457 409 000 052 005 147 -

1 L}

Most relevant processes

Tables

bt o ey =l catmeien L5 1

ke pama, g IWGS C1T s blown (10 in)

——

Vi el i | e vt | s | 1 (o i 160 o | o coviy ma

AU - b o P a i i s | Prmacy | P L1 (160 e | Sremed.
o a1 el o | iy
bt hot A1) sl e losering | imary
i G a3 Extd el oadbeing | Pimary ot
st OB a3 Vo el i |l | Par | e (1240 o
a8 e Vel el i |l | P [ ok (1280
b ket 411 Ve ol s | Bowd| Btumitnd wod e 22 e | Somwd
P s VOl el e | Th ot | k| i B4 160 )| o coty
3

Vo i | kst | B | Btumisise e e 22 o) | Svemed

Plots

EWOS5 CLT + str blown ( Global warming )
0o

LES M1

I Extemal i - loadbearing | Primary part | Pansl | CLT (1
I Wit - extemal frish | Clackding | Paned | Cork (32-80 men|

INDICAT=

ICS,

fe cycle assessment — Metr

ion
methods, and models to support a regenerative built environment. KU Leuven, 2023.

Rock M. Building data models for scalable high-defi



INDICAT=

What next?




| INDICAT=
Recommendations

 Collect/generate data for representative samples
« Start by characteristics of building stock & new construction activity

« Extend scope of analysis and documentation requirements
« Extend attributes, e.g., with structural design parameters
« Align documentation template with Level(s) elements and materials

« Advance processing workflows and analytics
* Interactive WLC dashboard for visual exploration
« SLICE data logic and hotspot analysis tool

» Support public & private stakeholders to advance WLC data




INDICAT=

Q&A




INDICAT=

Cocreation session

Representative buildings sample
and WLC data attributes




| INDICAT=
Outline

Representative sample and data attributes [40min]
« Approach for setting representative buildings sample [15 min]
* Defining relevant WLC attributes before collection [25 min]




What is our representative INDICAT=
bulldings sample?

 Which are the primary stakeholders addressed by the WLC data
INitiative towards benchmarking?

* Should the building cases be representative of all new
construction, or a fraction relevant to stakeholders?

 What are relevant partners, data sources, e.g., to consult on
statistical composition of building stock activities?




| | INDICAT=
Discussion notes

« Use statistical data on most common materials, buildings
« Residential have highest volume (materials, surface, budget)
« Different typologies, SFH

 Regional differences
« Construction culture, climate/energy, materials

* Local councils have typology definitions
 Statistical profile of new construction shared to ministry
« Data quality validation required

 Cost-effectiveness study EPBD; Tabula/Episcope?
» Data sources for non-residential buildings?




What is our representative  INDICATZ
bulldings sample?

 Which building characteristics are representative?
* Building typology (SFH, MFH, offices, ...)
« Geometry and size (Floor area (interval), window-to-wall, ...)
« Structure and materials (Structural requirements, spans, ...)
« Seismic requirements,
« Energy performance (Heating energy use, U-values, ..)
« Climate zones...

« Which information is needed to make sense of results?
« LCA database, LCIA method, scenarios, service lives, etc.




| INDICAT=
Archetype modelling

* Representation = Archetypes » Synthetic archetypes

* Real world cases * E.g. Belgium (EPBD cost-effective)
* Synthetic cases » Benefits of synthetic

 Pros and cons of both  Control constants/variables (e.g.)
* Real: More ‘realistic’ « Constant: Geometry, materials
« Synthetic: More ‘adaptable’ * Variable: Energy performance,

systemes, seismic requwements




| | INDICAT=
Discussion notes

« Combination of synthetic and real cases
* 50 synthetic, tuned to represent the regional differences
* 10+ real cases collected from industry partners
« Use data collection and analysis to assess method differences
* Elaborate data collection and attributes bilaterally

» Question about number of climate regions
* 5 climate regions required or inefficient?
* Focus resources, e.g., on testing more typologies, materials?

* Archetypes available from national renovation strategy
« Residential only, could inform INDICATE typology/geometry
« Potential synergies for future WLC benchmarks of renovation




| | INDICAT=
Which attributes to analyse?

1. Brainstorm individually [10 min]
« Write all attributes that come to mind - 1 sheet per attribute

Infobox

* Try to be specific with attributes
 Gross Floor Area
« Material Quantity Concrete

« 3D Model LOD 300




| | INDICAT=
Which attributes to analyse?

1. Brainstorm individually [10 min]
« Write all attributes that come to mind - 1 sheet per attribute

2. Systematically evaluate [10 min]
« Set up value/effort matrix (on table, on board)
* Place cards and move until equilibrium —in silence!




Value / Effort Matrix

High
Value

Material

Gross Floor Quantity
Area Concrete

Low Attribute X
Effort e

Attribute Y

Low
Value

3D model of
the building
LOD 2/300

High
Effort

3D mode