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Nordic Sustainable
Construction

* Nordic Sustainable Construction is a programme
under the Nordic Council of Ministers

* Purpose:

* accelerate the knowledge and capacity for a
green transition in the Nordic construction
sector

* strengthen Nordic collaboration

* ensure an aligned Nordic path
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Nordic Harmonisa-

Work Packages

Circular Business

Sustainable Con-

tion of Life Cycle Models and struction Materials
Assessment Procurement and Architecture

Harmonisation,
regulation, digitalisation,
limit values, climate

reporting.

Circularity in the
construction industry
and for public developer
through capacity
building.

Opportunities and
barriers to using wood
and other bicbased

construction materials.

Diminishing emissions

through regulation,

harmonisation, research

Capacity building,

d tical guidelines. : )
CRSRIoE R Imaeanes strategic partnerships,

knowledge sharing.
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WP1 Nordic harmonisation of life cycle assessment

Task 1

Task 2

Nordic LCA practices Database and scenarios

e Feasibility study: how far to harmonise? e Joint processes for gathering and
» Methodological harmonisation for verifying generic data

normative needs

* Joint processes for setting lifecycle

 Compatibility of building LCA and scenarios for normative LCA

infrastructure LCA

e Interfaces to LCA tools

* Timely importance for policymaking

Task 3
Digitalisation of LCA

* Development of LCA guidance for BIM

e Development of national reference
buildings into BIM

e Development of training models

e Coordination with BIM and other software
developers

Task 4 Task 5
Limit values Acceleration Programme

* Joint method for defining country-specific * To accelerate the decarbonisation of

limit values where needed

e Joint process for reporting the climate
impacts of Nordic built environment

building and construction sector
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Follow us on LinkedIn www.linkedifi:cor ordicsustainak
and on Twitter www.twitter.com/ |
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Or write

e-mail: Nordicsustainableconstruction@
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Sweco, BUILD, EFLA and LCA Support
Report Launch Webinar - o5 09 2024
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Decarbonisation .
*  Welcome and presentation of the project of the building stock

*  Decarbonization of the building stock

* Development of Carbon Limit Values for Buildings
« Q&A

. End of webinar (12:00)

T
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Questions and comments

Please write your questions and comments in the Teams chat
There will be a short time for questions and comments after each presentation

We have dedicated the last part of the webinar for Q& A. Please post your question in the chat and be
ready to pose your question during the Q&A session.

There is limited time for Q&A, we also welcome you to contact us directly on mail with detailed or
complex questions or comments that require more time to answer and possibly discuss.

You can send questions and comments to: sm-dk-lca-and-co2-limits@sweco.dk or
morten.ryberg@sweco.dk

@ Nordic Sustainable Construction
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Nordic Harmonisation of LCA

1

Analysis of
Nordic LCA-
practices

2 3

Data for LCA BIM for LCA -

calculating
the climate
impact of
buildings
through
digitalization

A

GHG limit
values and
reporting of

the
decarbonizati
on of the
Nordic
building stock
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Project organisation 1

OOod

Nordic Sustainable Construction programme under the Nordic Council of Ministers

PROJECT OWNER, Finnish Ministry of Environment
Maria Tiainen

Nordic authority PROJECTTEAM EXPERT ADVISORY
representatives GROUP (EAG)

Sweco Denmark Sweco Norway

BUILD, Aalborg
Sweco Sweden University,

O00O0 Denmark

TR

Sweco Finland EFLA, Iceland
LCA Support,

Estonia

@ Nordic Sustainable Construction 11



Project team

Maria Balouktsi, Kai Kanafani, Nicolas Francart, Harpa Birgisdottir, Endrit
Hoxha, Rasmus Neddegaard Hansen — BUILD, AALBORG UNIVERSITY
Nicolaj Langkjeer, Morten Ryberg, Bjern Rothmann, Christine Collin —
SWECO DENMARK

Anna Joelsson, Inga Sjoberg - SWECO SWEDEN

Karin Cochard, Isabel Sequra - SWECO NORWAY

Satu Kangas, Kari Nojd — SWECO FINLAND

Anni Oviir — LCA Support

Alexandra Kjeld — EFLA




Overall Project Timeline

Final report launch,

Start June ‘23 Webinar, Jan ‘24 summer ‘24

EAG Meeting, Oct'23  EAG Meeting, Jan ‘24 EAG Meeting, April ‘24

4.1 Setting and assessing limit values

Analysis of the different reqgulatory needs

and LCA requirements Analysis of variables that impact limit values

and impact assessment _ _
P Optimal profess for setting and

following lingit values for buildings

4.2 Process for monitoring the decarbonization of the building stock

Availability of statistics and data for building stock emission modelling

Analysis of policies and methods for setting decarbonization goals

Recommendations for monitoring building stodk carbon emissions

4.3 Final report - decarbonization of building stock

Preparing final draft for

_ . Publication process
internal and external review

Nordic Sustainable Construction 13



Harmonised Carbon

Report related to Limit Values for Buildings
setting and in Nordic Countries
assessing limit
values

Analysis of the Different Regulatory Needs

In-depth analysis of the different requlatory
needs and LCA requirements for assessing
buildings’ climate impact

https://www.norden.org/en/publication/harmonised-carbon-limit-
values-buildings-nordic-countries-analysis-different-requlatory

@ Nordic Sustainable Construction



https://www.norden.org/en/publication/harmonised-carbon-limit-values-buildings-nordic-countries-analysis-different-regulatory

Decarbonisation .
of the building stock

Final project report

* Overview
* Current decarbonization policy landscape
* Methods for assessing buildings’ climate impact
* Methods for setting limit values

* Methods for assessing climate impact at building
stock level

* Identify implications of choices and affected
stakeholders

* Recommendations

* Harmonizing assessments methods for building
level assessment and building stock level
assessment

https://www.norden.org/en/publication/decarbonisation-building-
stock

@ Nordic Sustainable Construction



https://www.norden.org/en/publication/decarbonisation-building-stock

Intended use of results

* Provide a basis for investigating
harmonization of methods for assessing
and monitoring climate impact at
building and building stock level

* Serve as inspiration for other countries
that have not yet developed methods for
assessing buildings and building stock

* Provide input for on-going and future
development of assessment standards.
E.g. at EU level

@ Nordic Sustainable Construction
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Decarbonization goals

D) 2050 a) 2030 2035 2040 2045 2050
Denmark 1oz Denmark Lo
Estonia Estonia 80%*
Finland s o
95%* Finland 60%
Iceland Iceland 55%
20-
Norway oogees Norway 50-55%
Sweden Sweden 63% 75%**
EU EU 40%

Climate neutral

Nordic Sustainable Construction

2030 reduction
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Decarbonization goals

Reductions

5] needed
EHE

Building Ik
sector share Carbon limit
of total values

emissions

@ Nordic Sustainable Construction



Building stock dynamics

New Buildings Buildings in Use Renovations Demolishing

Building sector
carbon emissions

Reduction

- - trajectory
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Environmental building stock modelling

National emissions accounts Building-level emissions accounts




Environmental building stock modelling

National q
emissions HH
accounts

New BU|Id|ngs BU|Id|ngs in Use Renovations Demolishing

') I () 6 & ““

Building-level
emissions
accounts
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What building related data is already
being recorded?

Can we utilize the data for
environmental building stock modelling?



Data?

Denmark Estonia Iceland Finland Norway Sweden
Building and Estonian Building register Generic climate impact The land Property register
Housing Register Building data register
Register (Mannvirkjaskra) (Lantmateriet)
(BBR) (Rakentamisen ja (Kartverket)
(EBR) infrarakentamisen
padstotietokannat, SYKE)
DK ESTT ICET FiINT NORT SWET
Protected and Land Register Property register Energy certificate database Statistics Building register
listed buildings /lmmovables Norway
Register (Fasteignaskra) (Energiotodistusrekisteri) (Statistisk (Bebyggelseregistret)
(FBB) Sentralbyrd)
DK2Z EST2 ICE2 FiNZ NORZ SWEZ
Waste database Statistic Statistics Iceland Registry of Finnish Heritage Cultural Generic climate
Estonia buildings heritage search impact database
(ADS) (Kulturminnessk) (Boverket)
(Museovirasto)
DK3 EST3 ICE3 FINZ NORZ SWE3
Energy certificate Waste Data library of Land, property, and Energy Energy certificate
database The MNational ownership registry certificate database
(Energimaerke) (JATS) Energy Authority (Maanmittauslaitos) (energimerke)
(Crkustofnun) (Boverket
energideklaration)
DK% EST4 ICE4 FiNg NOR4 SWE4
Building archive Planning Energy use Statistical information on GeoMorway - SCB - Statistics
{Byggesagsarkiv) database buildings, land, and Listed buildings Sweden
(PLANK) (Veitur Utilities) everything
(freda
(Tilastokeskus) bygninger)
DKS ESTS ICES FiNG NORS SWES
Generic climote Emission Waste statistics Built environment Case inspection Energy statistics

impact data
(LCAbyg

component library)

DK&

factors for

building

materials (CO,

calculator)

ESTé

(Urgcl ngstolfraedi)

ICEG

information dota

(Suomen Ympdristakeskus,

paikkatietoagineistot)

FING

(Saksinnsyn)

NORé&

(Energildget)

24
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Takle 11. Building related daotabases in the Nordic countries mapped according to key attributes for

building stock modelling.

DENMARK ICELAND ESTONIA FINLAND NORWAY SWEDEN
D at a ? (DK) (ICE) (EST) (FIN) (NOR) (SWE)
|
Building Year DK1 ICE1 EST1 FINZ NOR2 SWET
Characteristics
DKS ICE2 EST3 FIN3 NOR3 SWE2
ICE3 FIN NORS
FINS
Materials DK1 ICET EST1 FING NORé SWE2
DK2 ICE2 EST4 FINS
Decarbonisation of building stock
DK3 FINT
D D DK5S
Building characteristics
Building type DK1 ICE2 EST1 FiNg NOR1 SWET
I
. . Carbon DKS ICE3 EST3 FINS NOR2 SWES
Embodied Operational .
declaration
ESTS FINZ NOR3
Materials Materials Area DK1 ICE1 EST1 FiNg NOR1 SWET
DK2 ICE3 EST3 FING NOR2
Bl Building B ectricity DK8 FINS NOR3
type
Carbon Emissions Embodied (Data DK7Y EST& FINT NOR7 SWE3
on construction
— Area — Heatmg products) NOR2
Operational DK1 ICE3 EST1 FINZ NOR2 SWE&
DK2 ICE4 EST3 FINS NOR% SWES
DK& ICES FINT SWE6
DKS ICE7
Carbon SWE7
declarations

Nordic Sustainable Construction 25



Data?

Data availability and
accessibility for
building characteristics
and operations

No national or
crossboarder

coherence on

platforms,

Very limited data on
materials in building
characteristics data

dataformats, reporting

schemes, etc.

Nordic Sustainable Construction

Only Sweden is
officially recording
(gathering, storing,
analyzing, etc.) the
data from climate
declaration (emission
data)

26



Recommendations




Environmental building stock modelling

fobnin B B B

~» ~»
co, @ co, ® co, @ co, @ co,

co, @ co, © c

Sampling



Recommendations

New buildings

Mandatory carbon
declarations

A building-level monitoring approach
needs to be established, including >
approaches to collect and analyse
carbon declarations from new
buildings.

o [ o B B B |

co, ©® co, ® co, @ co, @ co, @ co, ® co, @ co, @ co,

S,

Yearly overview of carbon
emissions from new build I I|

Nordic Sustainable Construction 29



Data from carbon declarations
lceland and Sweden

Submission Portal Data disclosure
(Iceland) (Sweden)
HMS m“g”g Lwem . Klimatpaverkan per byggnadstyp, median

300 4

278
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Case libraries and databases

- Fé nyhedsbrev Nyheder Events Om Kontakt
Videncenter om i v

ﬂ Bygningers Klimakray = FAQ viden Casebibliotek LCA- se

Klimapavirkninger atiaringer eI Segeord Q

Casebibliotek

Her kan du se VCBKs casebibliotek med en samling af LCA-beregninger og data for konkrete byggerier. Casene er
leveret af en raekke eksterne réddgivere indenfor byggebranchen. Formalet med casebiblioteket er at vise
byggebranchen, hvordan LCA af bygninger kan udferes i forhold til omfang, detaljeringsgrad og dataanvendelse.
Alle cases er udfert, fer klimakravene tradte i kraft og kan dermed afvige i metode og resultat, herunder med
hensyn til fuldsteendighed af de medtagne bygningsdele, arealberegning eller datagrundlag.

Bygningstype

| Veelg type v |

2022 Etageboliger 2018-2018 Kontorbygninger 2020 Kontorbygninger

BOFA (casenr.: EB-03) DTU Science Park (casenr.: KT-02) E.C. Hansens Hus (Casenr: KT-01)

BOFA er et boligbyggeri bestéende af fire etager. Det DTU Science Park er et kontorbyggeri pé fire etager. E.C Hansens Hus er et kontorbyggeri opfert i 2022

08/05/2024

214 /167
LCA Projekter

BYGNINGSTYPE
Andet

Butik
Daginstitution
Etagebolig
Kontor

Logistik

Plejenjem

T
x
[=]
<
m
3
=
w
m

Endelig LCA
Hovedprojekt
Myndighedsprojekt
Tidlig LCA

Tilbud

KONSTRUKTION
Beton
Stal

Tre

,_
2]
>
=
m
it
o
=]
m

BR1S (v. 2023)
DGNB 2016
DGNB 2020
DGNB 2023
FBK
Renovering

,_
o
»
<
ful
x
2
Q
-

LCAbyg 3.2
LCAbYg 51014
LCAbyg 5.2.1.0
LCAbyg 5211
LCAbyg5.3.1.0

Nordic Sustainable Construction

Velkommen til LCA databasen! INTRO  INDHOLD TYPOLOGI  METODE  BYGNING  FASER
introduktion
Her kan du fa indblik | tendenser pa tvasrs af typologier, faser og meget andet, baseret pé livs-
cyklusvurderinger (LCA) udfert i Sweco. Du kan dermed finde inspiration til dialog om COg2- Vaners
udledning i diverse projekter. Databasen opdateres og udvikles lebende, og input eller
kommentarer er altid velkomne pa SIM-DK-Vidensdeling@sweco.dk.
Sadan bruger du den interaktive database:
Databasens indhold bestar bade af faerdighyggede projekter, og projekter som blot er pa
tegnebraettet, ligesom LCA'erne er udfort iht. forskellige metoder og i forskellige veerktojer. Alt
dette 0g meget andet kan der laves en mélrettet segning pé, via filtreringsmulighederne til venstre. SIaUEI Gothenburg
Holdes 'musen’ over databasens delelementer vises nyttig viden i infobokse, og kiikkes pa en eller ;
flere dele, opdateres visualiseringerne. Flere elementer vaslges, ved at holde "ctrf” tasten nede O
God forngjelsel Aalborg
Kattegat
GENNEMSNITLIGE RESULTATER =
NYBYG
(Hreve) DENN
& 15 Copen
:\v Malmo
= ) ¢’ '
= n
=2
] .
g ©
g
Kiel
{ Rostock
Reductio Elbe
Hamburg .
Groningen -
Bremen
icrosoft Bing - ©2024 TomTom, © 2024 Micro:

Qvenfor: Meatagne L GA-beregninger | Sweco fordeit pa postnumre. Hver skive rep
Til venstre. g af samtlige LCA i Sweco, pa tvaer

Resull pa tvars af ber kan ikke sammenli

31



Catalogue of best case examples
across the Nordics and Estonia

Best Case
Catalogue

Online interactive case
representation

Webinar with the insights from the
case catalogue . ; _ ¢ bl
n : - X iﬁw“”” 1

@ Nordic Sustainable Construction 32






European initiatives

EPBD

Mai 2024 January 2027 =

Publication of the Member States shall J_anuary 2030 S

EPBD & enter publish a roadmap of Life cycle GWP o

into force limit values and targets Declarations + Targets Taxonomy
First method aspects defined Guidance is being prepared All new buildi ngs / < Regulation

declaration
and limits

CPR

Level(s)
\ .
National
building
carbon

Construction

December 2025 January 2028 Product

Delegated Act for a Life cycle GWP Declarations: Regulation

Union framework for New buildings over 1000 m? UFA

the national WLC as part of Energy Performance ESPR

More method details to be Certificate Ecodesigrfor

deﬁned Sustainable

Products

Regulation

— | egislation
= == == Standards and initiatives

@ Nordic Sustainable Construction 34



Nordic initiatives

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Denmark CTEE . .
Building Regulation (BR18)

Finland .
New Building Act Note: the Building. A<t enters into force in 2025, declaration and limit values become mandatory from 2026
Norway

Building Code (TEK17)

Sweden _

Building Act (2021/78
9 ( I787) MNote: the ruies.for mid-2025 regulation will be in place at the turn of the year 2024/2025 to give time to actors to prepare

Estonia
Planned Building Regulation

Iceland
Building Regulation (383/2024)

ana
ST
. "
5 >
want
EL
s .
F: %
r 5
-
% |

Europe
EU Taxonomy and EPED EU Taxonomy Revised EPBD | Revised EPBD :
mandatory GWP disclosure limitvalues | mandatory GWP I
> 5 000 m* new buildings roadmap I disclosure 1
specification : »1,000 M* new buildings :
B Declaration in national legislation < Limit values integrated A\ Declaration sco : specified . i
pe extension . .
_ _ Life cycle GWP Life cycle GWP
Test phase of coming regulation ¢ Limit values updated ‘ﬁ' Limit values roadmap requirement/ requirement & limit

large buildings values/ All buildings

Preliminary method development  {"* praft method publication

@ Nordic Sustainable Construction



Building uses
and sizes
covered

A
@ limit value carbon declaration

V' =included in limit value(s)
Vv =included in declaration

O = suggested or planned inclusion in future limit value(s)
O = suggested or planned inclusion in future declaration

1. Sweden provides detailed requirements on which buildings are
exempted from declarations and are independent of the building
type, such as temporary building constructions, buildings built by
private.

2. it can be assumed that the same building types included in the
2022 climate declaration will also be subject to the limit values
proposed for July 2025.

3. when a building permit is needed according to a building
regulation definition (and according to further exemption rules in
Sweden)

4. included when they are in blocks.

5. called “leisure homes” in Norway.

6. Member states may decide not to set or apply the requirements to
buildings owned by the armed forces or related government
buildings, as well as temporary and agricultural building.

7. Socially critical buildings are exempted from the 2025 limit value,
but not from the carbon declaration requirements.

8. Some public authorities are exempted.

9. it can be assumed that the same building types included in the

2025 carbop declaration will also be subject to the limit values
prop@be introduced by 2028

@B @8

@B GJE

extensions of single family,
terraced and holiday houses

Single-family homes v v w2 v
Ot.her residential v o o ” / s2 v
buildings
Office v o o] v v v 12 v
Retail and restaurant v o o v v w2 v
1.2
School and daycare v o o v v v v
Laboratory v ] o % v . v
Hospital and health v o o v v w2 v
Sports facilities v (o] (o] v v s 2 v
Cultt:lral a.nc! other Y o o s Y »128 s
public buildings
Religious v v v w2
Industrial v ~ v 20
Holiday cottagess from 2025 v v 2 v
Other w7 o v v v 12 e
Renovation projects v v o3
SiZe Of bUIIdingS 2023-2025: unspecified no size requirement, except unspecified, no size >100 m2 2028:
> 1,000 m2 for warehouses, transport buildings under requirement, > 1,000 m2
and communications scope classes 2 and just building

From 2025: buildings, indoor swimming 3 in Building type

> 50 m? for unheated pools and indoor ice rinks (> Regulation From 2030:

buildings; > 250 m? for 1,000 m?) » 50 m?2

Nordic Sustainable Construction




Methodological

choices in Nordic

regulation

Notable differences:

Definitions of building
reference area
(gross, heated, etc)

Limit value scope
full life cycle, or only
upfront carbon (A1-Ax)

Biogenic carbon
in definitions of Global
Warming Potential

Building parts
included

& Legislation @Limit value [Ig Proposal

O

< 0dO0Il0(gICa o] [of De a O = d aland O d ade obe
gulatio
M s
2@ 2023/ 2025 -l 2022 il @ 2023 £ 2025 £ 20m £ 2022 5 @ 2025 £ 2024 (epeD)
General Reference GFA for embodied HFA HFA GFA GFA GFA GFA UFA
:e“f‘i-nitian HFA for operational
GWP GWP-total GWP-fossil GWP-total GWP-total GWP-GHG GWP-GHG GWP-GHG GWP-total®
indicator and GWP-
total
(most likely)
Handling of =1/4+1 method 0/0 and -1/+1 =1/4+1 method =1/4+1 method 0/0 method 0/0 method 0,/0 method -1/+1 method,
biogenic methods also also temporary
P not handled separately separately separately as not handled not handled not handled corbon storoge
yet not handled . separately separately separately
separataly {GWPbic) per EN yet yat yet may be reported
+ and in 15804+A2 (Annex V)
re carbon {(GWPbig)
handprint
(D4&)
Assessment Life cycle 2023: A1-3, B4, B4, C3-4; Al-3, A4, AS, Al1-3, Ak, AS, Al1-3, Ak, AS, Al-3, A4, AS Al1-3, Ak, AS Al-3, Ak, AS full life cycle
scope modules D1 & D2 separate B4, Bé.Jd, C3- B4, B, C1, B4, BA.1, {only waste), (planned to scope; the
considered declaration &; C2, C3-4; B&.2,C1, C2, B2, B4 irF:clude B2 Delegated Act
2025: A4-5 added D1& D2 carbon a4 O B4, C1-4 will specify the
individually separately handprint separately from 2027 in rinimum .
madules required
separately carbon
declaration)
Building Substructure (piling: Substructure Substructure Substructure Substructure Substructure Substructure EPBD refers to
:r-m!el parts allowance for exclusion) Superstructure ({foundaticns: Superstructure {only pile and Superstructure (piling: olnly LEVEL(s):
included Superstructure only shallow declaration Substructure
P Building declaration Building foundation) PV panels fram 2027)
Buldll:]g. s.enrlce:_; {ll\.l'lthl:l\Ut services ar E-xcluded1} services Superstructure Superstructure Superstructure
electricity and firefighting thout Building services
systems) Superstructure i:gir::nmps Building 9
External works (partly) Building and :;:':ES (for External works”
S'EW'.EE"T balconies) building Furnishing
Furnlsll'l.lng types; PV
(anly fixed) panels: anly
declaration
from 2025)
Furnishing
(only fixed,
for some
building
types)
Nordic Sustainable Construction 37




Methodological
choices in Nordic
regulation
(continues)

ethodologica o] [d= De a onia and and O a ope
ord equlatio
-
g“@ 2023/ 2025 “Ql 2022 I @2{)23 g“ 2025 .-g?’ 2022 ﬁ"lﬂll 'r‘l @ 2025 .ﬁb 2024 (EPBD)
Other Exported Inclusion of max. 25 To be Exported To be Mot Not Exclusion of prEN 15978
energy kW h/m?/year renewaoble clarified anergy is clarified opplicable applicable solar cells proposes two
calculation energy (embodied + part of D3 (embodied + approaches®; The
operation)? operation) in Delegated Act
t.he. 2025 may require a
limit value, specific approach
and only
separate
reporting
Handling of Mot yet specified Mot yet Mot yet Mot yet Mot yet Mot yet Mot yet Must be
long-term specified specified specified specified specified specified addressed, no
carben further
removals specification of o
method yet
(Article 7)
Template to Woluntary template to Mot yet Mot yet online Mo specific mandatory data reperting requiras a digital
use when help mere uniform specified specified reporting format format prepared by Boverket logboak {no
reporting subrmissions (the 2.0 format specificotion yet)
the LCA Standard format for LCA
delivery) (BR18 -
Bygningsreglementet,
2027)

1. together with the foundations, it is also investigated whether site preparation and external areas will be only declared or fully excluded.

2. no distinction between self-consumed and exportad renewable energy.

3. While LEVEL(s) includes external works, EPED directive only covers the building, it may be assumed that external works are excluded from the inventory scope of the EPBD carbon declaration.

4. Approach A whera embodied impacts of energy-generating systems are fully allocated to the building (exported energy is shown in module D2 as emissions-free) and Approach B where a proportional allocation

takes place.

5. Level(s) requests for detailed subdivision as per 15804442

= Legislation @ Limit value ugprupus«nl

Nordic Sustainable Construction

38




Generic data, scenarios and standard values in Nordic regulation

Notable findings: eneric data and scenarios  Denma onia and elands orwa : o

orda equlatio
Deca rbonisation %@1023}‘2025 s 2022 Elll@zﬂlﬂ ;&’2{)25 ﬁ“’mzz ﬁhlﬂw E-{-'_j-m‘ﬂf
h 2024
i Dl—_-:- @ 2025
scenarios for energy
Energy Yes Yes Yes No Mot relevant Mot relevant Yes
S U p p |y (B 6) a re U SEd dmrh.o";::ta':“ 2023: Danish national Estonian Finnish naticnal Ilceland already has Bé is excluded from Bé is excluded Lewvel(s)
. . ::::;::u“) policy scenario (2020) national paolicy scenario (to 99% renewables the scope. from the scope. chooses EU
| n SO m e N O rd IC 2025: new national policy policy . be updated and district heating May become PRIMES
C scenario 2024/Q3) relevant from madel (EU
scenario
. (2023) 2027 where Reference
countries, but not for becarboni. 2027 w scenara)
. sation declaration is
other scenario-based scenarios planned to
include Bé&.
modules
Decarbenisation Me Mo Ne Mo MNe Me MNe
scenarios for
B B/C modules
Conservative factors (ombodiod)”
a re defl n ed d Iffe re ntly Data source Takle 7 in Appendix 2 of Approved CO2data.fi no naticnal generic na national generic Boverket's Mo specific
(base) BR18, §297 national database for dataobase for climate plans fer
H H 1 generic data building products building praducts, database development
In Conservatlve generlc expected in yet, EPDs or other EPDs are used ofa
. 2024 generic databases common
values for construction Gonarh are used Buropean
em“::n database
i
products used in factors
Conservative Mew generic data for 1.2 1.2 1.25 1.25 1.25 Mo specific
N O rd ic CO U ntries :‘mﬁm EPECI:E pl;;du;;;;ypes are but not for energy added enly if not added enly if not but not for propasal
a=e ‘:T ? lated EPD and fuels emission already included dlready included energy and fuels
percentlie o reus & data emission data
Danmark values
@ Nordic Sustainable Construction 39




Generic data, scenarios and standard values in Nordic regulation (continues)

data and scenario ord Denma onia and and orwa ede ope
£@ 20232025 ve 2022 1@ 202 & j02s & 20m & 2022 12025 :
2021/2024
Building Building services Building services Building services Mot relevant 2022: Ne Mo specific
eloments® {for A1-3, CEE—I-: 33-42 (For A1-3: 42-125 kgCOze,l"rnz; for Bé: &1- (for Al-3: S:a-‘?ﬂ ;01: . proposal
3 . vilding services
&gm;&fﬂ‘lz} kgCOz=/m"; range due to 141 kgCO?efmz; range due to kgCOze/m”; range (for A1-5: 12-40
differences per building : i due to differences -
type) differences per building type) building type) kgCOzE,-"mzj
¥pe per building type
As a rule, CO; data.fi also includes C3, .
[, but not for the broad standard Ln::rfr;:.':;:;hes
values for building services available per 9
type of building (for A1-5: 22-53
kgCOse/m)
Standard
values
Life cycle Mo Under A, T2 (204 Ad (15.8 Na® Yes, derived from Mo specific
modules® investigation legCOzefmzj lchOzefrnzj a stL!dy, but anly proposal
AS (43-5% AS (425 prc_wuded asa
2 3 guide, project-
kgCOze/m®) kgCOze/m®) specific values
c1(10 kgCOzE,l’mzj C1-C4 (4375 must be used.
kgCOse/m?)
Bé: overage dato
on energy
consumption

3. see: Kragh, J., & Birgisdottir, H. (2023). Udvikling of dansk generisk LCA-data. (1 ed.). BUILD Report 2023:16

5. AS can be given as a% of Al-4 and varies per material type. Standard values in terms of transport distance and other parameters can be used for A,

1. the new scenario reflects 2022-2050 projections by the Danish Energy Agency {DEA), which also incorperote political objectives and not just approved investments (frozen policies); this resulis in foctors being
reduced by nearly 40%, 80% and 45% for electricity, district heating and gas, respectively (Nilssan, Haibye, & Maagaard, 2023)

2. Although this aspect is not currently integrated into any of the mandatory methods in Nordic countries and Estonia, it is part of some national veluntary methods such as the FutureBuilt Zero method in Morwaoy.
This metheod follows a simplified approach, where: {a) a technolegy factor of 0.33 is assumed for the preduction of PV systems in year 30; (b) for other material-related processes (production, transport and waste
incineration) an 1% annual technology development is used, which is based on historical development in Norwegian industry. Such considerations are also seen in the new draft DGNB method in Denmark which
applies an 1% annual technological improvement factor {on top of a time factor), (Green Building Council Denmark, 2024)

4. standard values for building elements are wsually provided per building type and life cycle medule. The sources of the provided values (building elements and life cycle modules) and other values from recent studies
done in Sweden and Denmark can be found in Appendix B.

& Legislotion @ Limit value [IQ- Proposal

Nordic Sustainable Construction
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Influential variables for limit values

Inventory scope:

Differences
represent a large
source of variability

In particular the inclusion of
deep foundations, external
works, building services,
interior finishes and
refrigerants.

Reference area:

Differences
influence whether
basements and
balconies are seen
as advantageous
For buildings with very low
embodied emissions,

basements and balconies
might be detrimental

regardless.

Nordic Sustainable Construction

Scenarios in
modules B and C:

The choice
considerably
influences the
results

Scenarios for replacement
and waste treatment
should be implemented
without break the -1/+1
balance of biogenic
carbon.

Generic emission
factors:

Differences in
national databases
can be considerable

This can lead to
differences of about 25%
for a given building, and
above 70% for specific
materials.

There are actual
differences between
products found on each
national market, but also
methodological
differences.

Composition of
case basis:

Archetypes or a
representative
building sample
may be used to set
the limit value

Ex: set the limit so that x
% of buildingsin a
representative sample
would not meet it
(Denmark).

The composition of the
building sample is highly

important.
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Example: Building and life cycle scope
for context- & location-sensitive

aspects

Should carbon limits
influence the choice of
location?

Options for location-sensitive
factors:

* Exclusion from the
assessment scope

* Separate limits

* Exemptions for extreme
cases

O

Context- and
location-

specific

aspects

Nordic Sustainable Construction

LCA scope aspect (building
part and/or LC process)

Building part: Deep
1 foundations/ Soil
stabilisation (A1-3)

Building part:
2 Basement
parking (A1-3, C3-4)

Building part:
3 External works/

Landscaping

4 LC process:
Construction site
(A5)

Absolute impact
(kg CO2e/m2/yr.)

0 1 2 2 a

.

»—

I

(Average)
median

2.90

1.20

0.50

1.00
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Example: Generic
emission factors
for products

kgCO,e/m? yr

Would we still see
significant variations if we
align the scopes (modules,
building model)?

Need for joint efforts to:

o Harmonise database structure and

conservativity approach

Create a joint generic database for low
volume construction products

@ Nordic Sustainable Construction

Y
=
1

-
oS}
|

o
]

Same building,
different national
scopes

7 —
6 -
5,88
5 =
4 — Same building, same
. narrow scope
2 —
14
0- I I

& e
& <t Xe)
LS S 3
. @ Q @ Q Y
‘S& "<--‘§-o°{9 Q\\ (C’b § C‘{@ o&
g & P 2 xS O F 0D
&Y x@ ) L 53T 07
S © & O
P S 2 QR o
o “ S 8
g @ 8
5 &

Main differences in
product-level
emission factors

Ready-mixed
concrete C20/25

Cement screed

T T
Aerated Mineral wool EPS insulation Facing brick
concrete

Hswve HA DK
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Further implications

e Some mitigation can be achieved through decarbonization
in the supply chain and careful choice of product, without
significantly changing building design.

e Limit values might increase the demand for timber, which
is a limited resource.

e Limit values mightincrease costs in development projects.

e Sufficiency-based targets for building less, smaller or with
different quality standards may become vital for achieving
ambitious climate goals.

@ Nordic Sustainable Construction




Building design

Example of embodied climate impacts (A1-A3, By,
C3-4) of an archetypical apartment building, for
various combinations of:

©)

Structural frame
(concrete elements; Cross-laminated-Timber)

Internal wall surface
(normal surface; high surface)

Facade material
(concrete sandwich; brick; wood)

Balconies
(Yes; No)

Basements, unheated
(Yes; No)

@ Nordic Sustainable Construction

CONS-HIGH-BRI-BALC
CONS-HIGH-BRI
CONS-NOR-BRI-BALC
CONS-MOR-ERI
CONS-HIGH-BRI-BALC-BAS
COMNS-HIGH-BRI-BAS
COMNS-HIGH-BRI-BAS
CONS-HIGH-CONF-BALC
CONS-MOR-BRI-BAS
CONS-HIGH-COMF
CONS-HIGH-WOOD
CONS-HIGH-WOOD
CONS-NOR-WOOD-BALC
CONS-HIGH-CONF-BALC-BAS
CONS-HIGH-WOOD-BALC-BAS
CONS-NOR-COMF
CONS-HIGH-COMF-BAS
CONS-NOR-WOOD
CONS-HIGH-WOOD-BAS
CONS-NOR-CONF-BALC-BAS
CONS-NOR-WOOD-BALC-BAS
CONS-NOR-COMF-BAS
CONS-NOR-WOOD-BAS
CLT-HIGH-BRI-BALC
CLT-HIGH-BRI-EALC-BAS
CLT-NOR-BRI-BALC
CLT-HIGH-BRI
CLT-NOR-WOOD
CLT-HIGH-BRI-BAS
CLT-NOR-BRI-BALC-BAS
CLT-MOR-ERI
CLT-MOR-BRI-BAS
CLT-HIGH-CONF-BALC-BAS
CLT-HIGH-CONF-BALC
CLT-HIGH-WOOD-BALC-BAS
CLT-HIGH-WOOD-BALC
CLT-HIGH-COMF-BAS
CLT-NOR-CONF-BALC
CLT-NOR-CONF-BALC-BAS
CLT-HIGH-WOOD-BAS
CLT-HIGH-COMF
CLT-NOR-WOOD-BALC-BAS
CLT-MOR-WOOD-BALC-BAS
CLT-HIGH-WOOD
CLT-HIGH-WOOD
CLT-NOR-COMF
CLT-NOR-COMF
CLT-NOR-WOOD

M Floor decks M Windows and doors

Foundations

Columns ay

|
]
|
|
|
|
L] |
| |
| |
| |
| |
|
— I
|
L] |
L] L]
— -
L] ]
| |
| |
| |
| |
L] |
| |
| |
| m
L] |
| |
| |
| |
| |
] |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| | |
I | I | 1
2 3 4 5 & 7 8 ? 10
Embodied GWO (kgCO,e/mb/year
External walls WM Internal yalls oof Balconies
round flook slab

Brick facade no
longer viable

Concrete frame

no longer viable
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Creating regulation:
Key steps to consider i

C/ﬁ Bygningers
o BUiId Up Competence ;A\Cdadimia Boverket l.,-\ Klimapéavirkninger
ndustry

* Learning resources adapted to national contexts
* Certification schemes to foster competition

Press release 18 December 2023 Brussels

New European Bauhaus Academy to build skills for
sustainable construction with innovative materials

{ NETTONOLL KLIMATPAVERKAN

GOEN Gre,
o 3 h

{ BREEAM NORJ E,":.:‘: BREEAM'SE

%, &
“omg co )

J
T g
DGNB EUlLT MILIS
J
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Creating regulation:
Key steps to consider

Build up competence Academia
Industry
* Learning resources adapted to national contexts
* Certification schemes to foster competition
- Authorities The Federation of Norwegian Construction Industries Bérkraft (Aland) -
Secure stakeholder involvement Policymakers - Climate Partnership Network
|ndustry + Norwegian government and partners from the : T;ﬂg:gg;fg‘f;ng:d

« Focusing eg. on renovation,
renewable materials, energy
efficiency and waste reduction

the 2030 and 2050 goals
+ Task force is working on creating knowledge

» Balance current readiness with future requirements
Federation of Icelandic Industries -

*  Monitoring and revisiting regulation Danish Construction Federation -
Construction Framework for
N by L | Remdmap 2 2050

+ Sector collaboration across the sustainable construction
value chain with three overall KEY INITIATIVES Focus points includes building
ambitions within CO2, circular FROM ACROSS materials, construction stage, use
economy and biodiversity stage, circularity, LCA,

THE NORDIC certifications, eco-friendly urban
CONSTRUCTION areas and incentives for transition

SECTOR

Green Building Council Denmark -

Certification manual
GBC Finland -

The Circular Economy Green Deal

« Government initiative, with FIGBC facilitating
construction and building sector and further
supporting companies in actions taken

« Strategic commitment model, where operators

« New certification manual for “DGNB
Renovation and new build" as a public
hearing proposal and pilot project

+ Fewer but more strict criteria, enhanced
focus on performance and promoting
renovations and aligning with EU

« Goals to reach climate neutral
valuechain in 2045

taxonomy Fossil-free Sweden - + Focus areas includes collaboration Voluntarily commit to goals and measures
) y &
Swedish Roadmnp 2045 knowledge and competences, promoting reduction of natural resource and a
- innovation, digitalisation and carbon-neutral circular economy

leadership

Nordic Sustainable Construction



Creating regulation:
Key steps to consider

o Build up competence Academia
Industry
* Learning resources adapted to national contexts
* Certification schemes to foster competition
) Authorities
e Secure stakeholder involvement Policymakers
Industry
* Balance current readiness with future requirements
*  Monitoring and revisiting regulation (" BR 18, bilag 2, tabel 7
N Generisk datagrundlag
. Authorities
9 Ensure access to generic data and standard values Academia N J
Industry 4 ‘==’. N P
* Phasing out of the conservativity factor in generic data CO2data fi/rakentaminen BN of dansk genesisl;
: - Boverket
* Use of standard component values for as-built reporting \ J

* Alignment of structure and content of databases

® Nordic Sustainable Construction 48



Creating regulation:
Key steps to consider

e Build up competence Academia
Industry
* Learning resources adapted to national contexts
* Certification schemes to foster competition
) Authorities
9 Secure stakeholder involvement Policymakers
Industry
* Balance current readiness with future requirements
*  Monitoring and revisiting regulation
. Authorities
9 Ensure access to generic data and standard values Academia
Industry
* Phasing out of the conservativity factor in generic data
* Use of standard component values for as-built reporting
*  Alignment of structure and content of databases
: HH P : : Authorities
e Improve availability and digitalization of EPDs £PD Operators

* Subsidies or automated tools designed to generate EPDs

@ Nordic Sustainable Construction




Creating regulation:
Key steps to consider

9 Create a case basis and structure for the limit values ﬁﬁjﬁg:}'@s

* Real cases sample for feasible limit values (archetypes for potentials)
* Need for differentiation of limit values

@ Nordic Sustainable Construction

Referensvarden for klimatpaverkan
vid uppférande av byggnader.
Version 3, 2023

Tove Malmauist, Sara Borgstrom, Johanna Brismark, Martin
Erlandsson

32

Klimapavirkning fra nybyggeri

nnnnnnnnnnnnnnnnnnnnnnnn
.....

RAPPORT

SUPPORTING THE DEVELOPMENT OF A
ROADMAP FOR THE REDUCTION OF
WHOLE LIFE CARBON OF BUILDINGS

»F 7 FINAL REPORT
ﬂ%’w . Shid

Multiconsult
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Creating regulation:
Key steps to consider

6 Create a case basis and structure for the limit values Qﬁjﬁgj‘tzzs

* Real cases sample for feasible limit values (archetypes for potentials)
* Need for differentiation of limit values

. L. Policymakers
6 Determine the initial scope and method Authorites
Academia

 Start with a limited scope (size and type, modules, building model)
* Need to highlight upfront carbon reduction (several options)

M Nordic Sustainable Construction




Creating regulation:
Key steps to conside

9 Create a case basis and structure for the limit value

* Real cases sample for feasible limit values (archetypes for potentials)
* Need for differentiation of limit values

6 Determine the initial scope and method

 Start with a limited scope (size and type, modules, building model)
* Need to highlight upfront carbon reduction (several options)

0 Establish a suggested limit value pathway

* Incremental implementation of methods and limit value levels
(long-term roadmap)
* Impact assessments to support gradual expansion (scope/ projects)

M Nordic Sustainable Construction

I

3 Academia
Authorities

Policymakers
Authorities
Academia

Authorities
Policymakers
Industry

1/10 buildings to perform better
New buildings > 1,000 m?

12 kgCO,e/(m? yr.)

A1-A3, B4, Bb, C3-Ch

All new buildings
Al-A3, B4, B&, C3-Ca + D

17/20 buildings to perform better
New buildings/Extensions > 50 m?2
Extensions for small houses > 250 m?
4-8 kgCO4e/(m? yr.), building type
dependent

Average: 71 kgCO2e/(m? yr)

AT-A3, B4, Bé, C3-Ca

Construction process: 1.5 logCOzeﬂm2

¥r.)
A, A5

-10% 4

Likely inclusion of outdoor areas®*
Fotential extension to further life cycle
madules (B1. B2, CT, C2) fallowing
Evropean developments**

- 10% &

@ limit value carbon declaration

All new buildings
AT-AS

1/2 buildings to perform better

New buildings > 100 m?

180 kgCOLe/m?, 1-or 2-family houses,
A1-AS, ~3,6 kgCOa/(m? yr.) for 50
years RSP

330-460 kgCOye/m?, building type
dependent,

AI-AS, ~6,6-8.2 kgCOe/(m” yr.)

Mew buildings and deep renovations
Al-AS, B2, B4, BS, C1-C4

15% 4 1-or 2-family houses.
25% 4 other building types

* Initially planned tightening to *1/3 buildings to
perform better”
“*ctill spen to political negatiations
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Creating regulation:
Key steps to consider

Academia
Authorities

6 Create a case basis and structure for the limit values

* Real cases sample for feasible limit values (archetypes for potentials)
* Need for differentiation of limit values

Policymakers
Authorities
Academia

6 Determine the initial scope and method

 Start with a limited scope (size and type, modules, building model)
* Need to highlight upfront carbon reduction (several options)

. . . Authorities
0 Establish a suggested limit value pathway Policymakers
Industry

* Incremental implementation of methods and limit value levels
(long-term roadmap)

* Impact assessments to support gradual expansion (scope/ projects)

Authorities

e Expand the regulation to renovations Academia

Industry

* Avoid creating burdens for renovations with environ. benefits
* Develop a harmonised approach (start with deep renovations)

@ Nordic Sustainable Construction
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https://www.norden.org/en/publication/harmonised-carbon-limit-
values-buildings-nordic-countries-analysis-different-requlatory

https://www.norden.org/en/publication/decarbonisation-building-stock

Harmonised Carbon Decarbonisation
of the building stock

Limit Values for Buildings
in Nordic Countries

Analysis of the Different Regulatory Needs



https://www.norden.org/en/publication/decarbonisation-building-stock
https://www.norden.org/en/publication/harmonised-carbon-limit-values-buildings-nordic-countries-analysis-different-regulatory

Task 5: New Acceleration programme

Current work packages

D

é‘;;._l L.

1 a5 = LM

C
WORK WORK WORK WORK WORK
PACKAGE1 PACKAGE 2 PACKAGE 3 PACKAGE & PACKAGE 5

. N

Nordic Circular Sustainable Emission- Competences TaSk 5' NeW
Harmonisation Business Construction free for Reuse in acceleration
of Life Cycle Models and Materials Construction Construction prog ramme BGSt Case
Assessment Procurement and Sites &

Architecture

Programme
Secretariat

Nordic Sustainable

Construction

Catalogue

SWECO %



Task 5: New Acceleration programme

Project is running until end of 2024. Results will be published Nov/Dec 2024 and Jan. 2025

Best Case
Catalogue

Nordic Sustainable

Construction SWECO 2§
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