vy _‘

Nordic Climate Forum fér Construction.

Efficient calculation
of LCA and design -
optimization

KnUt"Ramstad,_Pér’tnéf’._énd CTO .

Nordic Office of Architectufe—
Professor at NTNU'-'_ .

Giflesof - .
SATCHIECTUTERS .
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We are Nordic

400+ 5

people offices

Oslo
Reykjavik
Copenhagen
Aarhus

Aalborg

Nordic y
Office of
Architecture
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Global CO, Emission by Sector

Building
Operations

28%

Industry
30%

, Building
Transportation Materials and

22% Construction
11%

Source: @ 2018 2030, Inc. / Architecture 2030. All Rights Reserved. Data Sources:
UM Environment Global Status Report 2017 EIA International Energy Outlook 2017



 The ‘C__hallen'ge: '

To track the C02 bound in materlals
‘for our prOJects

WITHOUT

-' The need to carry out complex mdependent
simulations (that requrre speolallzed expertlse and
| software ) :

_&Lorgﬁs .
- Ojilgs0f -
SATCHIECTUTERS




The Solution:

Should hél>pl raise awareness in our teams

‘Should be a'océssible for all our architects -
"Should n—ot-fr_eq_uire spéC_ia_Iized kn'o_wledge'
- SA'houId')not rédUiré separate sloftw'are

- Should initiate competltlon among market
areas and- prOJects

Should result |n Iower em|SS|ons'

- Negelie
Gjilgs0f -
FATCHITECTUNES!









A

Create a tool that:

* Provide an overview of CO2e in the
portfolio over time.

* Ensure ease of use so that everyone
can access it

« Ultilise existing tools and knowledge

» Design the system to be expandable and
adaptable over time.

« Comply with reporting requirements for
ISO 14001

« Create a dashboard that everyone can follow.

« Share positive experiences and insights about
Nordic for all employees and visitors.

Nordic
Office of
Architecture

Al - A3 Product stage A4 - A5 Construction stage
Al Raw material A4 Transport to

extraction construction site
A2 Transport to A5 Installation [ Assembly

manufacturing site
A3 Manufacturing

Image: Courtesy of OneClick LCA

B1-

Bl

B2
B3
B4
BS
B6
B7

B5 Use stage

Use

Maintenance

Repair

Replacement
Refurbishment
Operational energy use
Operational water use

-9

p2 T

C1- C4End of life stage

C1 Deconstruction &
demolition

C2 Transport

C3 Waste processing

C4 Disposal

D - Benefits and loads
beyond system
boundary

Reuse, recovery and/or
recycling potentials,
expressed as net
impacts and benefits
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‘-'Approach =

- Extract relevant greehhouse gas data into Autodesk -.

Revit and enhance the model with thls data and
metadata | '

. ‘2. Retrieve reIevant data from Revit usmg the S|mplest _
| method possmle (One Button).

. Present reIevant data in a format that is easy to
_-Aunderstand (e.g.,ona screen)



1. Extract relevant greenhouse gas data into Revit and |
. enhance the model with this data and metadata.

l. ll\j r) rr,j[f/
Cliileis)e)f
SACHILECLUIE



1 PAM Integrated Admin Metrics APIs v

{ Home

Manage project 7

Administrative unit:

NorconsultN

Project number

@ Cloud linking

Parameters =
Disciplines ~
Akustikk (RIAKU) =,
Arkitektur (ARK) =,
BIM Koordinator (BIM) =
Brann (RIBr) =,
Elteknikk (RIE) =,
Grunn og bergarbeider (RIG) =
Konstruksjon (RIB) =,
Nordic VVS (RIV) =,

Office of
Architecture



1 PAM Integrated Admin Metrics APIs v ® O

Parameters
Project: 52302869 SMS - Moss sentrum - Endret konsept

Context
52302869 SMS - Moss sentrum - Endret konsept - All models - I Sshow higher level parameters (3)
1 _ .
- Set Parameter o + : Details Va
Q Value Q
Name Value
> _EMPTY +
A Material Pl-Name Betong B30, lavkarbonkla
ue w Material Pl-Name -+
Armeringsstal 50% nytt 50% resirkulert
Dependent parameters
Asfalt
Asfalt med oppmerking Filter
Betong B30, lavkarbonklasse A, ikke armert
Betong B30, lavkarbonklasse B, ikke armert Name Value
Betong B30, lavkarbonklasse Ekstrem, ikke armert
Enhet m3
Betong B30. 120 kg armering pr m3 betong. Lavkarbonklasse B
Betong B45, lavkarbonklasse B, ikke armert Material A 204
Betong B45. 120 kg armering pr m3 betong. Lavkarbonklasse B
Material A1-A3 200
Betong B55, lavkarbonklasse B, ikke armert
Betong, armert, bjelke, prefab Material A4 4
Betong, armert, vegg, prefab
Material A5 0
Bindingsverk av stalstender, ¢/c 600 mm, isolert
Bindingsverk av stalstender, ¢c/c 600 mm, uisolert Material B 204
.
N 0 rd I C Bindingsverk av tre, c/c 600 mm, isolert
Material B1 0

Off ice Of Bindingsverk av tre, c/c 600 mm, uisolert
ArChIteCture Brannisolasjon Material B2 0



sing & Site
()

Import Import  Align
Coardinates landXMI  link
Setup

Architecture  Insert  Annotate

3 L
> 6
& i
Info BIM-Folder Links FamilyBrowser

Analyze  Mas!
Main

Properties {3D - SusanneFlod}

Collaborate

Project Startup

View Manage Add-Ins

¥ &

Updater

1L =

Paraval

Parameters ™

B 01 - OPPDRAGSINFORMAS... X

. Sheet

Sheet: OPPDRAGSINFORM ~ B Edit Type

A o~

Constraints

Enscape’

Paraset Parameters

Level 01

eet; 01 - OPPDRAGSINFORMASION 1 1

Autodesk Revit 2024.3 - Test_co2_SusanneFlod.rvt - SusanneFlod = ¥ @ -

RTV Tools  JCTools

™

EvolvelAB  ISY CAl

® X

Transfer TopaTrim
| enend

NO-Tools
-~

‘ Nordic
Get

Volume

Interoperability Tools  Quantification  Issues  Content Catalog NTI FOR REVIT  Rhino.Inside

/ Dae b B

Quick  Tools  View Add Sheet Clean Flatten
T Select B T Revisinn Taol
Productivity Documentation

Batch
Fxnaort
Export

LandXML

Taol port

Other

Simplified estimation of clima... Working View_Plan_Level 01_(... Working View_Plan_Level 02_(...

[T - B

00 Admin

01 Assignment info ||

Sorting Level 1

Simplified estimation of climate emissions based on materials

Revit material

Pl material

Valume Cc02e COZe kg/m2 Al-A2 A4 A B1 B4 BS

lass

Glass, izolerglass U 0.8, alle sjikt

006 m* 800 kg 12 546 kgim? 6 028 .95 kg/m* 130,25 kg/m* 13.29 kgim* 0 kg/m* 6 273,06 kg/m3 [0 kgfm*

Hvit
Forelopig

Gipsplate

050 M [{M00kg |73 ka/m® 210,45 kgim® |31 33 kg/m®  |10,3 kg/m® [0 kgim= 0 kgim= 0 kgfm*

hietal - Aluminum

Aluminium residu et

00z m* [0 kg

Responsible dept.
Identity Data

NO_Glazs - Klart

Glass. skkerhetsglass, isolerglass U 0.5, alle
skt

047 m* [0 kg

NO_GU-Gips

= 2l &l

Gipsplate, vindsperte, vannavstotende
(& U-plate)

z3Em kg

NO_lsolasjon - Fast

hlineralull, tryldcfast

72,88 m*

Project Browser - Test_co2_SusanneFlod.rvt

NO_tsolasjon - Luttlag

Luft

15,498 m* |0 kg

o) NO_Lesa D2

Lettklinke bl okk

30,97 m*

Q,
NO_Metall - Stenderlag

— |, Views (Sorting Levels 1/ 2)

Bindingsverk av s1lstender, efc 500 mm,
uisolert

21,51 m3

NO_Overfl ate -

+ 00 ADMIN VIEWS Gipsplate

Innuendig -

Gipsplate

885 m*®

= 01 WORK VIEWS Murstein

= 003D Views

NO_Tegl -

Teghotblending, fuget, normal stein (15 d,
brun)

31,90 m3

Flastic - Wihite, Smooth

Ay |

o.11

1 3D View: {30}
= 20 Plans

Farslin

Keramiske fliser inkl lim og sementbasert
fugemasse

o.or

] Floor Plan: Working View_Plan_Level famms

Bindingsverk av tre, o/¢ 600 mm, isolert

186

e - Tammer

Ko nstruksj o nstrewirke, justert

146 kg

= Z 3 :
il Floor Plan: Working View_Plan_Level P

Takpapp. bitumenbaser shingel

182 0 kg

+ 40 Section/Elevation

(Wood - Timber

Ko nstruksj o nstrevirke, justert

118 0 kg

02 EXPORT VIEWS

03 SHEET VIEWS

+ 003D Views

+ 10 Site

+ 20 Plans

+ 30 Ceiling/Flooring
+ 40 Section/Elevation

+ 7

+ BB lenends

&rand total

View "Sheet: 01 - OPPDRACSINFOF-‘MASJON" : Schedule Graphics : Schedu\e Cr.sph\c.: Slmpl\ﬁed e:tlmatlon of climate emissions based on m. I", ARK (Not Editable’

19251 m® 900 kg

[JEditable Only




2 Retrleve relevant data from Revit usmg the S|mp|est
method possmle (One Button)

~ Nejgelie
Ur?lf‘m Ol
sN\C rltwf are’
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A What’s behind?

ﬂxisting Tools

; — »
I
Project Startup  Updater Paraval Paraset Parameters

Existing Climate Database . - -

\\ Parameters ™

S Dashboard
.
(Co3 P Microsoft Power Platform

C02 Info Project CO2 g
— J 1 & » @

o Power BI Pow r Apps PuweA utomate Power Pg

: S SharePoint
Nordic K /

Office of
Architecture




NCT - NORDIC CARBON TRACKER ALL PROJECTS IN REPORT

PROJECT NUMBER NAME Last COZe/m2 (per project)
320104 Sikkerhetspost Valen 221.54
Sjukehus
MONTHLY PROJECT PROGRESS 110000 U 2093 24140
@*Co2e/m2 (monthly) @ *Co2e/m2 w/ error margin (monthly) @ Average Kg CO2e per m2 (All Time) 110000 S!.ls BT2 B"_'“ 76 511.00
1020607 Lilleakerveien 41 296,36
800

Co2e/m2

NORDIC OVERALL

452.95 A
aug 2025 sep 2025 okt 2025 Average Kg CO2e per m2...

Nordic apr 2025 mai 2025 jun 2025 jul 2025
Office of
Architecture



A

Status Q4 2025

« Training has been provided to key personnel.

* Projects are currently mapping materials.

* Final reporting is missing for some projects —

SCALATION.

Nordic
Office of
Architecture

Project

il

-

7
/

\
0000 0J !

Implement

Prosjekter over 5000m2 Type bygg Storrelse (ca) Fase PL Ressursperson NCT (forslag) |Status rapportering Status opplaering
Oslo Horisont, KLP Kontor/Neering 85000 m2 Reguleringsfase / ill.prosjekt onathan IZuzanna Mangler Ja
Schweigaards gt. 41-51 Kontor/Neering 23200 m2 Reguleringsfase / ill.prosjekt Line lZuzanna Mangler Ja
Kjelsasveien 161 Bolig/Neering 23 400 m2 Reguleringsfase / ill.prosjekt ISimon Henriette Mangler Ja
ISerkedalsv. 150 Bolig 13 500 m2 Reguleringsfase / skisseprosjekt Isaac Isaac Mangler

(Dstensjov. 40-44 Bolig/Neering 143 000 m2 Reguleringsfase / ill.prosjekt Line Isaac Mangler Ja
Laksevag verft, detaljregulering Bolig/Kontor/Neering 150 000 m2 Reguleringsfase / ill.prosjekt Line Isaac Mangler Ja
Fornebu Ser Bolig/Neering 32000 m2 Forprosjekt (oppstart mai/juni 25) Geir |Anette Mangler Ja
Haslevangen 15 Kontor/Neering 17 400 m2 Forprosjekt (oppstart det.prosj. hesten 25)  [Stijn Kristine S Mangler Ja
Molobyen B6 Kontor/Naering 11 600 m2 Mulighetsstudie Isaac Isaac Mangler

Sikkerhetspost Valen Sjukehus Sykehus 1430 m2 Forprosjekt IAnders L Soren B Mangler Ja
Lilleakerveien 41 Bolig/Kontor/Neering 14800 m2 Revidert skisseprosjekt |Anette Erik @ Levert Ja
ISUS2 ISykehus 101000 m2 Forprosjekt Florian Kristjan M4 rettes Ja

Project
team +
Pioneer

Workshop

Project added
to dashboard
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~and machine learning can
~ enhance the ability of -
designers to address
Increasingly complex
~ challenges.

declflre

is a demonstration of how AI

declflire
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‘“_""‘-'EPDS are standardlzed according to EN 15804
. .’_but the presentatlon varies between suppliers and

. databases

-Why don 1 we Iet AI do the work’?

7’“Eh\'/'_iron_r‘n_e'ntal Predqct Declaration




@ epd-norge

@

Environmental product declaration
i acondance it 150 1402 and £X 1580802 ENVIRONMENTAL PRODUCT
DECLARATION

Pilot Il, Jotun Paints (Malaysia) Sdn. Bhd. £ WITH EN 15804 +42 & ISO 14025 / 1SO

G ORFRA’
ENVIRONMENTAL IMPACT DATA

CORE ENVIRONMENTAL IMPACT INDICATORS ~ EN 13804+A2, PEF

PE— —— T ) ) () i o
ey fscimce - it e e
EoON oo - B = : ) i e )
oTU f— o — = === = = == e =
e IO R 5 [ [ ) [ [ [ 2]
L] * b L WA LN WEN MR ARER ANLW LTEW SRR
L e BT L=l o) e o [ [ e

. . ! - - use oF nATURAL RESOURCES
o il W ) ) e o o[ o e ER [ =
e = el e SEEEETIRE R

w—EpPD T ' .

Coe (Th o
NG

knaug

ENVIRONMENTAL PRODUCT DECLARATION (EPD) FOR
ENVIRONWAENTAL PRODIKCT DECLARATION ON

ANODISED ALUMINIUM PROFILE IMPLEMENTED WITH REDUXA BILLET

Knouf Insulation unfuced rolis with
adensityof 11ky/m' to
12.0kg/m’ and a thermal
conductivityof:
-0.0620/mK @25°C{A)
- 0.039W/mK @15°C(N)

PRODUCED BY

O EXTRUSION NORWAY

— MAGNOR SITE

AR— kNAUF DD

Environmental performance
ential environmental IiMpacts: L of lass mineral wosk Knsod Insuation unfaced rols mith 2 density of 11k/m i 12.01ks/mS and » theml
140w 5mm

3.5 PARAMETERS DESCRIBING THE ENVIRONMENTAL IMPACT ACCORDING EN15804+A2

The estimated impact resuits are only relative statements which da not indicate the end points of the impact categories, exceeding threshoid values, safety
argins or 1

Comgany:
Programme operator:

a7

These resuis o represeniaiive of i the products mensicned i ihs EFD.
1 mpacts of anodised profile implemented with the REDUXA biller. Method EN158010A2

R T O I ) s 6 o e o
S | e | wme | i | seea | e e 203 2] SSED  seso: omen 1360 imeed 5swor
T AR AT RRTE AR e GWPE kg €01 ra] G0 5oz omeo Legcoz 177cez  oEos
= imate change. biogente . GwPb [k co2 eq] (1) 355E02 _ Q00E:00  0,006:00  G00E00  1S4E04  2,00E05
IIEE e Do S Do AL ‘climate Change. land use and land use change - GWPluc [kg
e | sower | owen | s | wowen | 1oem core] swco  amcor  ameem 7o sanes  ieros
3su | ooeo | oot | 22mie | oD | amEls ODP [kg CFC-11 eq] 4BAEO7  4ASENS  O00E:00 167E1S  S07E13  1SMELS
i | otis | ocwan | vvoes | st | st . et 47 Dt o1 51 Sssees saror noeos 1e0r 41mos daseos
[T e e T e Exwogbiemien bvswser - Epe B FoaT SemEe  Lascar omee 69700 GAwos  L2ied
i | e | amen | viies | o | svmor e dswcos imcor amea sscos  igecos  Licds
S| teea | inea | hee | e | e 2 o i Sore ivfen ames asess itiees tries
e | oo | oo | earos | s |“aveas Plhtochenica ssone formtion. b bl - FOC
e T i i | e T o | e arvocea igec  sosos ameoo uess  amecs smess imem
N A . P T R = M7 STRE =
e | o : = T 7601 60 0 2s0c01 3901 600 a0l
iomn | e | neew | viw | raeie | dowe | e Water wse - WU (on? orld =qui 716E01  SBEDA  D0E0 220504 371E03  66E05 LllEo
H e P S e e e incaors require s i 201914 s e o EE— >
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Solution: POWER AUTOMATE

S €

Nordic
Office of declflre
Architecture
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iN  General Posts Files v Tasks

T Upload 8 Edit in grid view

Documents > General

O

B Add EPDs here
3

x8 EDP-Automatic-info - DO NOT EDIT xlsx

’ Share & Copy link

Modified v

June 19

About a minute ago

“® Sync

Modified By v
Susanne Lindheim Flod

Susanne Lindheim Flod

All Documents

+ Add column

declflire




A Microsoft Teams Power Automate Microsoft Excel PAM Integrated

=="=EPD

THE INTERNATIONAL EPD® SYSTEM

N PAM integrated Metics  APIs v
EN Posts Files v Tasks [ o = e
General &} s . , i —
B & ) 5 y .
Upload & Edit in grid view Parameters
. Project: 00000099 EPD-NOR-Database
Documents General "
O Name v = Set Parameter :
a
B Add EPDs here
1,60 0 - +
. e > : ;
B EDP-Automatic-info - DO NOT EDITxlsx
| [ JP— :
table

Nordic
Office of
Architecture

declflire




Environments

Power Automate L search 8 LCA-EPD PROD ? Susanne Lindheim..
. -
= Edit model 1 Share €5 Settings [i] Delete L A7 Share feedback
@ Home ® You have an open draft for this model. Continue editing your draft or discard it to start a new one.
‘ | | | We want to hear from you %
Edit draft Discard draft
+ Create Help improve Al Builder. Tell us what you love, or what we could
do better
& Templates Models > NORDIC Al - EPD Document Processing
Document Processing = General documents = Published » Susanne Lindheim Flod Send feedback
M Learn
"
o® My flows Published version Last trained version
[ Approvals
Bl solutions Training document See details Information to extract Maore details How to use your model
ini ke Declared Unit
% Process mining Q Do you know you can set-up a Feedback loop processto X
improve your model? Select Use model and Build
[  Automation center (previe... %d  Product Name intelligent automations. Learn more

L5

Power Automate

See documentation (3

Desktop flow activity %] Material Al 2

Al hub

-~
o

k] Material A2

More & Power Apps
i See documentation (3

fed  Material A3

Power Platform
& ] Material A4

i Material AS

Ask a chatbot
Nordic

Officg of decliflire
Architecture



Bl EDP-Automatic-info - DONOTEDIT () @& - £ Search Excel

Filer Home |Insert Share Pagelayout Formulas Data Review View Automate Help Draw Table Design (3 Comments |\ Catchup = 27 Editing v Clos
“ I:Lﬁ ‘}{ cut Segoe Ul ¥ 1 v A" AV EJ E] == Wrap Text General h @ @] t‘/- Eﬂ] ‘_TFS 'ﬂ? Z AutoSum v %? Q @
Paste LD Copy B 7 U g &b v O é - = = = $£ - % 9 [b o0 Conditional Format As  Cell Insert Delete Format © Clear v Sort & Find & Add-ins
¥ ;) Format Painter < 3= W~ Formatting» Tablev Stylesv v v v Filter~ Select~ v
Unda Clipboard Font m Alignment = Number m Styles Cells Editing Add-ins | ™
13 v fx  Mississauga, Canada
A B C D E F G H | J K
1 Product name [~ ] Manufacturer [ | Declared unit [ Declared - | Function{ - | Place of production [~ | Material GWP A1 | - | A1 Confidence Score| - | Materi{ - | A2 Cor{ - | Materi{ -
2
Reclaimed bricks Utomhus @stfold Gress AS Gullfunne 1 tonne reclaimed bricks = Rygge, Moss, Norway
3 |STEEL DECK Canam Group inc. 1 metric ton of col 1000 kg Mississauga, Canada
4 'H- and I-profile beam and column systems - pa DS Stalkonstruktion A/S 1000 kg 1000 kg Hobro, Denmark 5,58E+02 98 % 4,24E+01 98 96 3,39E+0
5 |Extrusion process KMEW Co., Ltd. 1 ton 1000 kg Japan) 6,39E+02 98 % 2,67E+01 98 % 4,82E+0
& Particleboard (PB) Kronospan UA Ltd. 1m3 633 kg Novovolynsk, Volyn Oblast, Ukrain: -1,23E+03 98 96 2,27E+01 98 % 1,03E+0
7
& H- and |-profile beam and column systems - pa DS Stalkonstruktion A/S 1000 kg 1000 kg Hobro, Denmark 5,58E+02 98 % 4,24E+01 98 96 3,39E+0
9 | AXIA FCK 50,0 MPA BO1 S160 Concreserv Concreto & Servigos 1 cubic meter 2409 kg S&o Paulo, Brazil 3,36E+02 98 9% 2,73E+01 98 % 5,28E-0
10 Harmonie "Massiv" interior doorwith glass ~ Harmonie Norge AS Borgeskogen 3€1 pcs Harmonie "Massiv" interio Painted "Ma Harmonie prod. Romania , Romania
11 Orivent T1 Savunpoistoluukku MW Kera Group Oy 1 kg 1 kg Hevostie 6 Oriville 2,66E+00 98 % 1,25E-01 989 1,14E-01
12 Cem-FIL® MiniBars ™ ReforceTech Phone: e-mail: Len.Mille 1 kg of Cem-FIL® MiniBars ™ 1 kg of Cem Ravken, Norway
13|STEEL DECK Canam Group inc. 1 metric ton of col 1000 kg |Mississauqaj Canada |
14 Bewi Finland Oy Bewi Platina Ontelo BEWI Insulation Finland Toravantie 1¢1 kg Bewi Finland Oy Bewi Platir For the base BEWI Sastamala Toravantie Toravar 1,88E+00 96 9 2,28E-02 94 9 1,42E-01
15 NorDan NTech Villa Topswing reversible - BG 1{ NorDan AS Stasjonsveien 46 4460 M 1 pcs NorDan NTech Villa Topsw 1 window w Otta Nordan AS Skansen 30 2670 Otta, Norway
16
17
18
19

Nordic
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Towards automated
building LCA calculation

Tuija Pakkanen, Petr Hradil, Rita Lavikka
VTT Technical Research Centre of Finland

Nordic Climate Forum for Construction 2025



BiIM-based automation of LCA calculation

Answering the question "what is the life-cycle
Global Warming Potential (GWP) of the building?”
—> Still requires manual expert work.

But what if we ask a different question:
"Is the life-cycle GWP lower than the limit?”

This answer may be obtained automatically already now.
Without large demands on the architect.




Finnish Building Act 2025: BIM-Driven LCA
for Climate Compliance

= The new Finnish Building Act (2025)
= A climate declaration and declaration of products for new buildings (2026)
= The limits for the buildings’ carbon footprint will be introduced in the following years
= Building permits to be applied with IFC format (IFC 4.0.2.1) if the design is in BIM

= The new requirements may burden the design offices, especially the small
ones, without dedicated LCA experts and access to the relevant tools

= BIM-based automation of LCA calculation

= Enables early-stage carbon footprint checks without burdening architects
= Reduces time and cost in design iterations
= Enhances transparency and traceability for regulators and clients




Requirements for BIM-based LCA

= Quantity take-off from BIM
= BIM shall be prepared with the sufficient detail, entities that are not part of the LCA
calculation shall be either filtered out or marked
» BIM guidelines, templates, export filters, examples

= Matching products (materials) from BIM to the LCA database
= Products (materials) names or IDs shall be assigned to the entities and matching
the identifiers from LCA the database
» Products (materials) classification
» [ CA databases

= Calculation, reporting, checking life-cycle GWP against the limit
= [ CA methodologies
= [ CAtools




Building legislation in Finland

A1-3
A4
A5
B4
B6
C1
C2
C3
C4

Manufacturing
Transport
Construction
Replacement
Use of energy
Deconstruction
Transport

Waste processing

Disposal

Total carbon footprint

D1-6 Carbon handprint

kgCO.e/m?,a kgCO,e/m?,a
kgCO,e/m?,a kgCO,e/m2,a
kgCO,e/m?,a /m2,a

kgCO,e/m?,a

kgCO,e/m?,a
kgCO,e/m2,a
kgC\sse/m?,a kgCO,e/m?,a
kgCO.e/m?,a kgCO,e/m2,a

kgCO,e/m?,a < kgCO.,e/m?,a

s N

This value
kgCO,e/m?,a kgCO,e/m?,a is limited

The new Building Act entered
into force in 2025.

Construction permit applications
shall include a climate
declaration and a declaration of
products (materials) in 2026.
Construction permits to be

applied with IFC format (IFC
4.0.2.1) if the design is in BIM.

Supporting legislation
and information sources

- Decree on climate declaration

- Decree on products declaration
- National CO, database

- National BIM requirements

- Limit values of carbon footprint



Finnish construction emissions database
|| Materialorproduct | Building Required information

A1-3
A4
A5
B4
B6
C1
c2
Cc3
c4

Manufacturing kgCO,e/kg, /m3, /m2, /unit
Transport kgCO,e/ton,km
Construction

Replacement kgCO,e/kg, /m3, /m2, /uni
Use of energy

Deconstruction

Transport kgCO.¢

Waste processing kgCO,e/kg, /m3, /m2, /unit

Disposal

or

or

2
kgCOe/m? <€ — - Building floor area

kgCO,e/m? - Building energy cons.
- Materials identification

6/ - Products identification
g,elm? - Relevant quantities

Building services

gCO,e/kWh
kgCO,e/m? b Rakentamisen paistétietokanta | CO2data.fi/rakentaminen

kgCO,e/m?

Emissions database for construction

kgCO,e/m?
9 Infrarakentamisen paastotietokanta | CO2data fi/infra

_ Material or product Building

D1-6 Carbon handprint kgCO,e/kg, /m3, /m2, /unit

06/11/2025

VTT - beyond the obvious

https://www.co2data.fi/rakentaminen/#en



https://www.co2data.fi/rakentaminen/#en

A proof-of-concept tool

to study automated conservative
estimation of the environmental
impact from the IFC model



AC ( C 02 ) R D to (9 I Internal External

resources resources

JSON
(CO2data.fi)
or

ILCD+EPD

JSON

(mapping dictionary)

(environdec.com, ...)

Inputs Outputs
(" IFC STEPFILE Console
(architectural or structural)
or -
JSON v XLSX Name Mass Volume
9 (material declaration) ) » (climate declaration, CONCRETE/Concrete_Undefined 238.365 99.31874
AC(CO2)RD »|  material declaration CONCRETE/K30-2 199.6575) £3.15063
' CONCRETE/K40-1 45.16389 18.81829
> LCA report, MISCELLANEQUS/Mineraalivilla_kova 31.22608 312.2608
( 3 . . STEEL/S350GD+Z 35.70369 4.548241
Dictionary of additional \_ circularity report, ...) STEEL/S355)0 2.919739 0.371941
STEEL/5355)2 6.69243 0.852747
parameters ) STEEL/5355)2H 8342612 1069719
. o
( STEEL/S420MH 26.79131 3.459136
v JSON -
. . . . 1 i il [ "Info":
'file_name": 'LTR Sipoo Frame (Arc reference view).ifc', [ LOG file ] (climate declaration, Lt e coa)mn son nmsor,
'use_category": 'school ! » material declaration, [T raezaoeay
'floor_area': 865., e e e e e ] LCA report, T aamcn: win sipoo Frame (are reference iem ",
. . . . - . =] "DesignLife": {
'energy": {'Energy, biofuels, decentralized heating": 0., \_ circularity report, ...) eataens 5,
. . . 'Unit": "years"
'Energy, district cooling": 0., Lo o
'Energy, district heating': 0., B e -
'Energy, electricity consumption': 68093., B --Fi.j.jf“;?--fi ‘ '
'Energy, fossil fuels, decentralized heating': 0.}, . . . cniens vmze
'heated_floor_area': 920., https.//extqIt.vtt.fl/petr.hradII/aC-COZ-rd & Yheasedsioorareas (

"value"

‘construction_year": 0, “Uniens mman
T



https://extgit.vtt.fi/petr.hradil/ac-co2-rd

Quality of model data

Missing material identification

= The highest CO, material will be selected from the database based on the element
type (always conservative)

Missing quantities
= Volume of the entity bounding box will be used (always conservative)

Material name not matching records in the database
= Mapping dictionary is created and regularly updated (provisional solution)

Missing entities
= Not checked yet



Feedback to the designer

= Number of IFC entities included in the assessment
= Number of entities without quantities — calculated from the bounding box
= Number of entities without quantities — ignored
= Number of entities without materials — assumed conservative material
= List of unknown materials and ignored entities
= Model quality (not yet implemented):

Quantities index

% of entities with quantities
+ half of entities calculated from the bounding box

Materials index
% of production CO, (A1-A3) of known materials




Example outputs

Carbon footprint: 13,3 kgCO,e/m%a  Carbon footprint: 27,7 kgCO,e/m?a  Carbon footprint: 45,3 kgCO,e/m2a  Carbon footprint: 109 kgCO,e/m?,a

Quantities index: 100% Quantities index: 100% Quantities index: 99% Quantities index: 91%
Materials index: 100% Materials index: 36% Materials index: 19% Materials index: 38%
(Tekla Structures) (Archicad) (Revit) (Archicad)

D

06/11/2025 VTT - beyond the obvious



Validation

® RAKSYSTEMS

0,20 (33

0,28

kgCO,e

e

1,56 A\ 0,54

mAL-A3 =wA4 = A5 mB4 = m(Cl =C2

06/11/2025 VTT - beyond the obvious

Courthouse in Pori, Finland

Net floor area: 5419 m2
Year of construction: 2024
Assessment period: 50 years

AC(CO2)RD

Max. 27,7 kgCO,e/m?,a
kgCO,e/m?,a
30,0

25,0

200

15,0

10,0 AC(CO2)RD
Min. 18,2 kgCO,e/m?,a

Raksystems LCA 19,3 kgCO,e/m?,a 2.0

0,0



Transferability across countries

AC(CO,)RD is a proof-of-concept tool to study automated conservative
estimation of the environmental impact of the IFC model

It is adjusted to the requirements of the new Finnish regulations

Nordic countries share similar BIM maturity and regulatory ambitions Bim for LCA
= Differences in LCA scope and data availability across countries. ¥

= Need for unified BIM-LCA standards and shared databases i
= Joint Nordic initiative for harmonised digital permitting and LCA validation!?
Plans to link this tool to the machine-readable regulation limiting the
carbon footprint of the building

Ongoing discussion on the real-world implementation of such a concept
with partners of the ACCORD project: Solibri, Cloud Permit and Future
Insight

Nordic Sustainable
Construction

@ Nordic Council
of Ministers




Thank you!

For more information, please contact the
project coordinator

Rita.Lavikka@vtt.fi
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Who is behind Bevar Mere/Preserve More?
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Purpose and vision

We want to promote a change in behavior among
professionals and the general population towards
transforming and repurposing with a focus on
community, quality of life, climate, and resources

Carbon footprint

Ressource
consumption

Building footprint

Quality of life
Community

Climate-friendly
lbehavior

Transformation
Repurposing
Densification



Which building typologies do we focus on?



What is at the core of the initiative?

=

==

Knowledge Involvement &
communi-
cation

Inspiring
examples










07

10

Opbevar // Preserve Up
LCA-plan /l LCA - plan
Teettere sammen // Close together

Bevar eller Forklar // Preserve or explain

Carbon footprint

Ressource
consumpption

Building footprint

Del hus i Kommunen /I Share house in the municipality
En trin-for-trin guide /I Step-by-step guide to transformation

Mere. Transformation. Sammen. // More. Transformation. Together.

Quality of life
Community

Climate-friendly
behavior

Reduce

Vi har boligerne /I We have the homes

Mod Nye Hgjder // Towards new heights Through

Transformation
Repurposing
Densification

Internationale erfaringer // International experiences

Udfoldning af businesscasen // Unfolding the business case

Empty nesters’ flyttemgnstre // Empty nesters’ moving patterns

Bevar, del og bo flere sammen // Preserve, share and live more people together
Beeredygtig etablering af tagboliger // Sustainable construction of rooftop dwellings
Investeringscasen for transformation // The investment case for transformation
Transformation af landbrugsejendomme // Transformation of farm properties

Transformationskapacitet i eksisterende erhvervsejendomme /I Transformation capacity in existing commercial properties



17 projects — five themes

Big potential in the existing
houses - singles or couples
without children occupying
a part of the existing
building stock

What are the
architectural/structural,
social, cultural, regulatory,
financial etc. barriers and
potentials for sharing m2 or
dividing/partition of house?
And how might we address
them?

How might we support
housing / moving chains to
free up single family houses

for families?

There is an underutilised
potential in the roof
space/attics in existing
urban building stock.

What are the structural,
regulatory and financial
barriers and potentials for
establishing roof top
housing and how might we
address them?

Addressing the
challenge of vacancy in
the social housing
sector.

How might we convert
traditional social
housing homes to co-
housing communities?

What are the regulatory
and proces-related
barriers and potentials for
transformation in general
and how might we
address them?

Focusing on the business /
investment case of
transformation as a

potential barrier.

How might we elaborate
and develop a more holistic
business case for
transformation?
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Who are part of the projects?
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Find out more here:

-> www.bevar-mere.dk
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GRUNDEJERNES
INVESTERINGS!

Bevar Mere er en filantropisk indsats med et klart mél: At understette en holdnings- og
praksiscendring i Danmark, sé@ transformation og ombygning af den eksisterende
bygningsmasse bliver et reelt, attraktivt og kvalificeret alternativ til nybyggede boliger.
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The road to net
Zero
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Anna Denell, Chief Sustainability Officer

Vasakronan



”Future-proof cities for
everyone, where people and
companies thrive”

Social
responsibility

Financial
responsibility
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Net Zero by 2030 - throughout the whole value chain

Tenants

E Development

(o]
\/\/u

e Construction material * Energy consumption * Electricity consumption
 Waste * Leakage of refrigerants « Commuting
* Transportation * Company transportation * Waste

* Energy consumption at
construction sites
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Sweden’s most ambitious
reusing project?
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6400 tonnes of material used
in total:

1300 tonnes reused

500 tonnes recycled

700 tonnes renewable

el L L
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Anna Denell

Chief Sustainability Officer
+ 46 709-681 581
anna.denell@vasakronan.se

Vasakronan
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