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Agenda

1. Introduction of WP1 Nordic harmonisation of life

cycle assessment (5 min)
Maria Tiainen/Finnish Ministry of the Environment

2. Overview of the BIM4LCA project and its results
(15 min)
" Rita Lavikka/VTT Technical Research Centre of Finlan s
3. Process for BIMbased building LCA and |

iInformation requirements (20 min)
" Tytti BruceHyrkasGranlund

4. Architectural BIM modelling for LCA:

identification of building elements (20 min)
Tomi HenttinenGravicon

5. Discussion and question80Qmin)
Add your questions and comments to Miro .l. L
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Nordic Sustainable
Construction

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

A Purpose:

A accelerate the knowledge and capacity for a
green transition in the Nordic construction
sector
strengthen Nordic collaboration
ensure an aligned Nordic path

o To
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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 biobased

construction materials.
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Diminishing emissions

through regulation,
harmonisation, research

Capacity building,

ical guidelines. ; ;
and practical guidelines Chcie atn s

knowledge sharing.
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WP1 Nordic harmonisation of life cycle assessment

Task 1 Task 2
Nordic LCA practices Database and scenarios

EFeasibility study: how far to harmonise? FJoint processes for gathering and
EMethodological harmonisation for verifying generic data

normative needs FJoint processes for setting lifecycle
ECompatibility of building LCA and scenarios fonormativeLCA

infrastructure LCA Flnterfaces to LCA tools
ETimely importance for policymaking

Task 3 Task 4 Task 5
Digitalisation of LCA Limit values Acceleration Programme

EDevelopment of LCA guidance for BIM Joint method for defining countrspecific @ A Toaccelerate the decarbonisation of

EDevelopment of national reference limit values where needed
buildings into BIM FJoint process for reporting the climate
EDevelopment of training models impacts of Nordic built environment

FCoordination with BIM and other softwa
developers

building and construction sector




Visit our website www.nordicsus h

Follow us on LinkedIn www.linkedin.c

and on Twitter www.twitter.co
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Overview of the
BIMA4LCA project and ItS
results

Rita Lavikka/VTT Technical
Research Centre of Finland

Nordic Sustainable Construction



Main project goals

A Develop a generic process for Biddsed
building LCA

A Create architecturalstructural HVACand
electrical BIM designandtheir IFCs

A Create learning material guiding the
calculation of BIMbased building LCA

@ Nordic Sustainable Construction




Focus onnormative building LCA

Conceptual design

Alternative
designs

LCA aim Comparing LCA of
alternatives

Data: emission data for
structures and systems at roug
estimate level of detall

Developed design
(building permit LCA)

Architectural

BIM

LCA aim:First estimation
(Proposedhormative LCAN
Estoniaandliceland

Data: Mainly general emission
data

Technical design

HVAC BIM
Structural BIM

Architectural
BIM

LCA aim:Moreaccurate LCA
based on the gantity take-off

Data: General and specific (EP
emission data

D)

Construction and
handover
(as-built LCA)

HVAC BIM
Structural BIM

Architectural
BIM

LCA aim:As-built normative
LCA (DenmarkEinland,
Iceland Norway, Sweden)

Data: General and specific (EP
emission data

P)

Nordic Sustainable Construction



Working group

VTT Technical Research Centre of Finland
(coordinator)

Granlund

Gravicon

Insindoritoimisto Kallinen

NordicpartnerssupportingR&D
Rangi Maja OU

Bengt Dahlgren

AsplanViakAS

GraviconDK

SBEResearch
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The Operating
Environment of Building
LCA and BIM In the
Nordics and Estonia

Reporton the current building LCA and

BIM practices, published 12.12.2023

91 Constraints and enablers for Nordic
harmonization of building LCA

1 Enablers and hindrances for Bibdsed
building LCA

9 The basis for further project work
providing guidance for BiINbased LCA
and material declaration

@ Nordic Sustainable Construction



https://nordicsustainableconstruction.com/Media/638379082362009468/The%20Operating%20Environment%20of%20Building%20LCA%20and%20BIM%20in%20the%20Nordics%20and%20Estonia.pdf

The status of normative building LCA

Country Normative building LCA Limit values

Denmark Since January 2023 Since January 2023
Estonia Will be in force in 2025 Under discussion
Finland Will be in force in 2026 Will be in force in 2026
lceland Proposed for 2025 Values to be set by 2028
Norway Since July 2023 Maybe In +5 years
Sweden Since January 2022 Proposed July 2025

Nordic Sustainable Construction
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Modules In the normative building LCA

X =included in the regulation, O = planned but not in force yet

Denmark Estonia Finland Iceland Norway Sweden

A1-A3 Product phase X O O O X X
A4 Transport @) @) @) O X X
A5 Construction process @) @) @) O X* X
Bl Use - - - - - -
B2 Maintenance - - - - X @)
B3 Repair - - - - - -
B4 Replacement X O O O X O
B5 Refurbishment - - - - - -
B6 Operational energy use X @) O O - @)
C1 Deconstruction, demolition - O O O - O
C2 Transport - @) @) O - @)
C3 Waste processing X @) @) O - @)
C4 Disposal X O O O - O
D Reuse, recovery, recyclin

potential 7R X O O O ) )




The phase of normativepuilding LCA
reporting and accepted data sources

Conservative

Building life-cycle phase o Accepted emission data emission

Country of the mandatory LCA Floor area definition sources factor for
general data
: Reference area (embodie Generic data from BR18
Denmark As-built part), heated gross floor -
. 8297, EPDs
area (operational part)

Estonia o _ _

Building permit Heated net floor area Estonian database, EPDs 1,2
(Proposed)
Finland | National emission |

As-built Heated net floor area database (CO2data.fi), 1,2
(Proposed) EPDs
Iceland ildi i '

Bu_lldlng permitand as  Gross floor area, possibly Emission database. EPDs 1.25
(Proposed) built later net floor area

Finished before the
Norway certificate of completion Gross floor area EPDs 1,25

IS issued
Sweden As built Gross floor area Boverket database, EPDs 1,25 °




Constraints and Enablers for Nordic
Harmonisation of Building LCA

Constraints

1’
1’

| Differences in what is included (modules, building parts)
| Differences in handling biogenic carbon

1’

| Differences in accepted data sources and use of conservative values

Enablers
1 Common standards as a starting point (EN15978 and EU Level(s))
1 Process for

unified calculation of the building parts
handling of the BIM material inventory lists
tracking of assumptions

Nordic Sustainable Construction
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BIM maturity

All countries use BIM authoring tools for architectural and structural

modelling

1 Allow the export of IFC (EN ISO 167139

Many countries have BIM guidelines and requirements, but rarely
national or mandatory

1 Do not specifically support normative building LCA

The naming conventions and classifications for materials and

structures vary
1 They are also national, and their maturity and usage vary by country

@ Nordic Sustainable Construction 18



Constraints and needs for using
BIM for the building LCA

Constraints i g &=

1 The information content and identification of objects and materialS[Frmrrr—:
in BIMs are not standardized .

1 Inaccuracy in quantity takeff

1 The lack of interoperability between BIM and LCA software

1 Modelling conventions regarding spaces in BIM are not

harmonized
1 Not all data comes from BIM:(g.B6 and energy sources) e
" Needs ==

1 The general calculation rules for building LCA set requirements foe e
the BIM modelling process S :

1 The information content and identification of materials and
structures in BIM should be standardized

@ Nordic Sustainable Construction






Summary of results -Q-

.i‘(ih

1. A generic description of thBIM to LCA process
9 supporting the calculation and reporting of normative LCA in
building construction projects
2. Genericguidelines for reliable BIMbased material

Inventory
1 specifications for information needed for modelled building
components, data transfer from BIM tools to LCA tools, and e
iterative design and analysis workflow between BIM and LCA toolsjgs |
3. A pathway towards automated BlIM-based LCA |
9 for instant feedback and lowearbon design solutions
4. Two example buildings withBIM models
9 for practitioners to learn BIMbased building LCA

5. Educational videoson BIMbased LCA

@ Nordic Sustainable Construction 21


https://www.nordicsustainableconstruction.com/knowledge/2024/august/bim4lca-files
https://www.youtube.com/playlist?list=PLKuMoWj9yd7Ww3rne-uU3iq-LM2IypfE9&jct=zFxiyDdah8WJ_MAxaWlYEA
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YouTube training videos

o

. Introduction to the BIM4LCA project
. BIM-based building LCA process and building LCA

calculation principles

.1 O A E EbDilBlidg@pérndit and abuilt phases:

Information content, IFC export

. Structuraldesigner: information content, IFC export,

Excel import

. HVACdesigner:information content
. HVACdesigner: IF@xport
. LCAexpert: IFC export, LCA software import,

example on calculating the CO2 afvall structure

Nordic Sustainable Construction
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B3 Bim4LcA introduction, Rita Lavikka

NordicSustainableConstruction -

BIM4LCA architectural design
Tomi Henttinen

fil| = NordicSustainableConstruction «

BIMA4LCA LCA calculation 2 Tytti
Bruce Hyrkas

NordicSustainableConstruction «

BIM4LCA MEP 1, Markus
Jarvenpaa Tero Jarvinen

NordicSustainableConstruction *

BIM4LCA MEP 2, Markus
Jarvenpaa Tero Jarvinen

NordicSustainableConstruction *

BIMA4LCA structural design Minna
Salonsaari

NordicSustainableConstruction *
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Process for BIMbased
building LCA and
Information
requirements

Tyttl Bruce-Hyrkas/Granlund

Nordic Sustainable Construction



Whole life carbon assessment

Whole life carbon |
of abuilding,
kgCO2e

Oooo
ooo
Oooo

TTD

PRODUCT STAGE CONSTRUCTION USE STAGE

END OF LIFE
© LOADS BEYOND

BENEFITS AND

THE SYSTEM
BOUNDARY



Whole life carbon assessment

4. ADDITIONAL LIFE ﬁd

Whole life carbon ||:||:||:| CYCLE INFORMATION R__J
of abuilding, ooo
kgCO2e 0o 1+

‘| I" D 3. MATERIAL EMISSION%

1 +

2. COMPONENT
MATERIALS h=2)
PRODUCT STAGE CONSTRUCTION USE STAGE END OF LIFE BENEFITS AND

LOADS BEYOND

aooo
THE SYSTEM 1. BUILDING COMPONE
BOUNDARY =
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Steering the emissions requires follow
up through the design process

D

" C .
O 2 Setting target levels

Organization strategic
targets

Nordic Sustainable Construction
2&.2024



Avallablility and content of data and automation possibilities
depend on the stage of design and purpose of LCA

A £ gr

Normative LCArequires PRE-DESIGN/ INITIATION DESIGN PHASE CONSTRUCTION

Comb|n|ng|nformatlon e (Spatial model) Draft model Detailed model As-built model
T
Trom S_eve ralsou ICes % Spatial programme Preliminary description, main parts Complete building description Product EPDs
includingsomemanual
|nputS % Detailed model As-built model
. ) é Types of structures, type of foundation
A In somefields, working C
automation workflows Q Detailed model As-built model
. >
eXIStht dO n0t eXterﬂ T General principles Product EPDs
to full LCA.Success |
reC{UII'eSStrIC'[ mOdelhng g General principles Detailed model As-built model
0 0 l_
prInCIpIeS E General principles Product EPDs
Normative LCA
As-built stage
* Stage for normative LCA not yet decided in (Sweden, Norway,
Iceland and Estonia Denmark, Finland)

@ Nordic Sustainable Construction 29



Data flow from BIM to LCA

BIM models Data extraction Data LCA software Reporting

augmentation

FRegulations FEComponent FEPossible FAdditional ENational
EModeling geometries transforms assumptions conventions
conventions EModel data EModel FOther data
ZProject phase content overlapping sources
FValidation
. Y . Y . Y . Y \_ Y

@ Nordic Sustainable Construction



Issues In the current BIM to LCA data flow

BIM models Data extraction Data LCA software Reporting

augmentation

.

FRegulations

EModeling
conventions

EProject phase

J

Objects modelled
incorrectly

All objects not
modeled

Data may be
recorded in different
properties

Varying naming and
typing conventions

FEComponent
geometries

EModel data
content

. J

LCA system
boundary may differ
from modeled
content

Take-off units not
corresponding to
LCA databases
Data in nonstandard
locations

Reliability of
guantities?

Manual extraction
work, errorprone

FPossible
transforms

EModel
overlapping

FZValidation

. J

No knowledge on
missing information
Difficult to solve

overlapping between

modeled domains
Object types in BIM
models not easily
mappable with other
documents

Nordic Sustainable Construction

FAdditional
assumptions

FOther data
sources

- J

Lacking coordination

from BIM modeler to
LCA analyst

Not sure of materials

and products

ENational
conventions

- J

Not clear, to which
LCA reporting
category a BIM
object belongs

Low automation in
previous steps leads
to repeated work



Common
understanding Is the

key to success

< >
Information requirements m m
1 Geometries and type designators

Documentation of the models _ LCA
1 What has been modelled, and the Designers O

level of detall

1 What building parts or details are not m
modelled BIM

1 Which IFC properties are employed
to store data

1 Where can the LCA analyst find
supplementary information

analyst

coordinator

Nordic Sustainable Construction




Solutions

In BIM4LCA project we:

A

Described a process from BIM to LCA to help in
communications and creating common
understanding in projects

Specified general modelling principles and data
requirements for architectural, structural and
HVAC modelling, so that the material inventory
lists can be processed more effectively

Information required for calculation of ron

material related LCA modules will not be likely to
be contained in BIM models

Nordic Sustainable Construction
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