
Helle Redder Momsen
18 09 2024

Nordic view 
- data needs and scenario settings for building LCA



Agenda

― Why are the Nordic countries collaborating to build better?

― What is the focus of the collaboration 
“Nordic Sustainable Construction”?

― What specific areas have been in focus regarding BIM and 
digitalisation in the collaboration? Any results?

― What might be a focus in a new phase of a Nordic collaboration on 
construction?
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It began with a Vision
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Nordic collaboration on Building Regulations
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Nordic Vision 2030

2019

Nordic Vision 
2030

Nordic Prime 
Ministers 

2019

Nordic 
Ministerial

Declaration
Housing and 
Construction 

2021

Nordic 
Sustainable 

Construction 
Programme 

2023

Nordic 
Ministerial

Declaration
Housing and 
Construction  



Nordic Ministerial Declaration, 2023
Nordic Ministers responsible for construction and housing
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“We reaffirm our commitment to the ongoing work towards low carbon solutions 
and the integration of circular principles in the Nordic construction and building 
sector” 

“… reaffirm our commitment to continue our collaboration on harmonising relevant 
regulations, methods, data, tools, and policies for carbon neutrality in the built 
environment, in accordance with the basic principles of a Roadmap, jointly 
developed within the Nordic Sustainable Construction network. 

“Acknowledge the need to reduce the emissions and waste from the construction 
process, and work towards emission free construction sites” 

“Recognise the potential in preserving and developing existing building stock as a 
contribution to reduced emissions”



Our purpose
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The Nordic Sustainable Construction 
programme aims to support the 
ambition in the Nordic Vision 2030 of 
establishing the Nordics as a leading 
region in sustainable and competitive 
construction and housing – with 
minimised environmental and climate 
impact.
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Nordic collaboration to Nordic vision
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Timeline of carbon declaration and limit values integration 
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Overview of Nordic Climate Declarations and Limit Values integration | Nordic Sustainable Construction
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https://www.nordicsustainableconstruction.com/knowledge/2024/september/overview-of-nordic-climate-declarations


European initiatives
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May 2024
Publication of the 
EPBD & enter
into force
First method aspects defined

December 2025
Delegated Act for a 
Union framework for 
the national WLC
More method details to be 
defined

January 2027
Member States shall 
publish a roadmap of 
limit values and targets
Guidance is being prepared

January 2028
Life cycle GWP Declarations:
New buildings over 1000 m2 
Useful Floor Area as part of 
Energy Performance Certificate

January 2030
Life cycle GWP 
Declarations + Limit values
All new buildings



Differences between the 
Nordic countries

― What buildings to include in the regulation?

― What area and building parts to regulate?

― What scope to include in the limit value 

calculation?

― When in the building process to declare?

― How to report the LCA data?

― Etc….

Nordic Sustainable Construction 12

https://www.nordicsustainableconstruction.com/knowledge/2024/september/wp1-task-4-decarbonisation-of-the-building-stock
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Building uses 
and sizes 
covered

✓= included in limit value(s)
✓= 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 carbon declaration will also be subject to the limit values 

proposed to be introduced by 2028

Denmark Estonia Finland Iceland9 Norway Sweden Europe (EPBD)

Single-family homes

Other residential 
buildings

Office

Retail and restaurant

School and daycare

Laboratory

Hospital and health

Sports facilities

Cultural and other 
public buildings

Religious

Industrial

Holiday cottages5

Other

Renovation projects

Building TYPE

Size of buildings



1

8

/
0

3

/

2

Nordic Sustainable Construction 14

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-A5)

• Biogenic carbon                

in definitions of Global 

Warming Potential

• Building parts              

included

Denmark Estonia Finland Iceland9 Norway Sweden EuropeMethodological choices 
in Nordic regulation
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Methodological 
choices in Nordic 
regulation 
(continues)

Denmark Estonia Finland Iceland9 Norway Sweden EuropeMethodological choices 
in Nordic regulation
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Generic data, scenarios and standard values in Nordic regulation

Denmark Estonia Finland Iceland9 Norway Sweden EuropeGeneric data and scenarios 
in Nordic regulation

Notable findings:

• Decarbonisation 

scenarios for energy 

supply (B6) are used          

in some Nordic 

countries, but not for 

other scenario-based 

modules 

• Conservative factors 

are defined differently           

in conservative generic 

values for construction 

products used in 

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



Organisation of the task 4

EXPERT ADVISORY 

GROUP (EAG)

PROJECT TEAM

PROJECT OWNER, Finnish Ministry of Environment

Maria Tiainen

18Nordic Sustainable Construction

Sweco Denmark

BUILD, Aalborg 
University, 
Denmark

Sweco Finland

Sweco Sweden

Sweco Norway

EFLA, Iceland

LCA Support, 
Estonia 

Nordic authority 

representatives

Nordic Sustainable Construction programme under the Nordic Council of Ministers



Can digitalisation help?

• Regulation of embodied carbon = more data to handle
• Tightened limit value = need for improved building designs 
• Mapping between building classification systems
• Machine readable templates for out put data
• Databases and product specific data
• …

Nordic Sustainable Construction 19



Nordic Sustainable Construction

Data, data, data

― Strong focus on data quality, machine 
readable data and how to make data talk 
together so it can also be used in BIM.

― Details in REPORT: Recommendations for a Common 

Nordic Approach to Combat New Buildings Life Cycle 
Climate Impact | Nordic Sustainable Construction

https://www.nordicsustainableconstruction.com/knowledge/2024/june/recommendations-for-a-common-nordic-lca-approach
https://www.nordicsustainableconstruction.com/knowledge/2024/june/recommendations-for-a-common-nordic-lca-approach


Nordic Sustainable Construction

New report

https://www.nordicsustainableconstruction.com/knowledge/2024/september/bim-for-building-lca


Current state: steps from BIM to LCA

Nordic Sustainable Construction 22

BIM models

• Regulations

• Modeling 
conventions

• Project phase

Data extraction

• Component 
geometries

• Model data 
content

Data 
augmentation

• Possible 
transforms

• Model 
overlapping

• Validation

LCA software

• Additional 
assumptions

• Other data 
sources

Reporting

• National 
conventions



Possible issues in the data flow
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BIM models

• Regulations

• Modeling 
conventions

• Project phase

Data extraction

• Component 
geometries

• Model data 
content

Data 
augmentation

• Possible 
transforms

• Model 
overlapping

• Validation

LCA software

• Additional 
assumptions

• Other data 
sources

Reporting

• National 
conventions

― Objects modelled 
incorrectly

― All objects not 
modeled

― Data may be 
recorded in different 
properties

― Varying naming and 
typing conventions

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

― Low automation in 
previous steps leads 
to repeated work

― LCA system 
boundary may differ 
from modeled 
content

― Take-off units not 
corresponding to 
LCA databases

― Data in nonstandard 
locations

― Reliability of 
quantities?

― Manual extraction 
work, error-prone

― No knowledge on 
missing information

― Difficult to solve 
overlapping between 
modeled domains

― Object types in BIM 
models not easily 
mappable with other 
documents

― Lacking coordination 
from BIM modeler to 
LCA analyst

― Not sure of materials 
and products



BIM-based building LCA process

Nordic Sustainable Construction 24

Native

IFC

Processing

LCA



BIM-based building LCA process
 BIM provides adequate information on correct quantities
 This information is linked with the emission data in the LCA software. 
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Native

• Modelling in native software (Revit, ArchiCAD)

• Specifications for required properties for the objects, based on LCA requirements

IFC

• IFC format as standardized exchange format

• Data specification in IFC property sets

• Export to material inventory lists with standardized fields

Processing

• Data augmentation and additional assumptions (manually, or later in the LCA 
software)

• Possible processing into format accepted by LCA software

LCA

• Examples of importing material inventory lists into LCA software

• Reporting and calculation in LCA software, business-as-usual - creating national 
reports in LCA software is not included



Whole life carbon assessment

PRODUCT STAGE CONSTRUCTION USE STAGE END OF LIFE BENEFITS AND 
LOADS BEYOND 

THE SYSTEM 
BOUNDARY

3. MATERIAL EMISSIONS

2. COMPONENT 
MATERIALS

1. BUILDING COMPONENTS

+

+

4. ADDITIONAL LIFE 
CYCLE INFORMATION

+
Whole life carbon 

of a building, 
kg CO2e

Nordic Sustainable Construction



US-1
IFC class : IfcWall
Predefined type : SOLIDWALL
Pset_WallCommon.IsExternal = TRUE

VP-2
IFC class : IfcSlab
Predefined type : FLOOR
Pset_SlabCommon.IsExternal = FALSE
Pset_SlabCommon.LoadBearing = TRUE

AP-1
IFC class : IfcSlab
Predefined type : BASESLAB
Pset_SlabCommon.IsExternal = TRUE
Pset_SlabCommon.LoadBearing = TRUE

For each element in the design model, the correct IFC 
class, pre-defined type and required properties are 
defined. This information allows the IFC model to be 
filtered by element group.

Use of the IFC model to calculate the CO2 of a building

The IFC data model provides the quantity information 
for each element. Quantities can be read from the 
model as lengths, areas, volumes or number of items, 
depending on the elements.

In addition, in the IFC, each type of building element 
and product element is assigned a project-specific type 
designator (e.g. US-1). This allows the elements to be 
linked to external material and product data.

The IFC model data is transferred to the LCA calculation 
software. The IFC model contains quantitative data 
only for the elements to be implemented. Waste 
material, formwork, supports and other temporary 
structures must be considered separately. In addition, 
the LCA software must include quantitative estimates 
for elements not included in the design model.

1

2

3

4

The project-specific type designators in the IFC model 
can be used in the LCA calculation software to link the 
breakdown structure and product information for each 
element.

5

VK-1
IFC class : IfcRoof
Predefined type : SHED_ROOF
Pset_RoofCommon.IsExternal = TRUE

UO-2b
IFC class : IfcDoor
Predefined type : DOOR
Pset_WindowCommon.IsExternal = TRUE

IKK-4
IFC class : IfcWindow
Predefined type : WINDOW
Pset_WindowCommon.IsExternal = TRUE

JK-2
IFC class : IfcElectricAppliance
Predefined type : REFRIGERATOR



Communication as 
the key to success

― Information requirements
 Geometries and type designators

― Documentation of the models
 What has been modelled, and the level of 

detail
 What building parts or details are not 

modelled
 Which IFC properties are employed to 

store data
 Where can the LCA analyst find 

supplementary information

28

Designer LCA 
analyst

BIM 
coordinator



Steps towards automated LCA from BIM

Today

• Varying model
conventions

• Manual material
inventory

• Model reliability issues

Enabling material
take-off for LCA

• Harmonized data 
content and location

• Indication of data 
quality and missing
information

• Manual processing in 
LCA software

Automated LCA 
of materials
• Automatic overlapping

detection

• Estimation of missing
information

• Integration with
emission databases

• Country-specific
rulesets

Integrations
with other
sources

• Scenarios

• Use phase

• Deconstruction

Full automation

• Pipelines

• Integration with 
authority systems

• Quality assurance 
and validation

• Automatic updates

Nordic Sustainable Construction 29

Focus in the report

Increasing demands on data quality, availability, amount of modeling work, …



Status of LCA automation

― Some manual input from the LCA expert is always required for normative LCA
 The extent of additional input from the LCA expert depends on the project phase
 Less estimates in the as-built phase, but still some on non-material related modules

― In certain design fields, there is already working automation
 Example in structural analysis: Tekla OneClick LCA
 Does not extend to complete building LCA
 Always requires adherence to strict modelling principles

― The report specifies 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 non-material related LCA modules will not be likely 
to be contained in BIM models

Nordic Sustainable Construction 30



Example 
buildings: 
residential & 
office building 

Nordic Sustainable Construction 31

Concrete residential building in Revit

Concrete office building in Revit



Design models (native BIM models and IFC) 
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Group Wooden Concrete Site models IFC files

Architectural 
building 
permit models 

Residential

building in Revit

Office building in 

Revit

Residential 

building in Revit

Office building in 

Revit 

Residential and office 

building sites for Wooden 

and Concrete versions in 

Revit, Office building site in 

Archicad

As many as 

the native 

models 

= 10 IFC files

Architectural 
as-built models 

Residential

building in Revit 

and ArchiCAD 

Office building in 

Revit

Residential 

building in Revit

Office building in 

Revit and 

ArchiCAD 

Residential building site in 

Archicad
= 2 IFC files

Structural
models

Residential

building in Tekla 

Structures

Office building in 

Tekla Structures

Residential 

building in Tekla 

Structures

Office building in 

Tekla Structures

= 4 IFC files

HVAC models 
(Wood frame also 
includes sprinkler -
systems)

Residential

building in 

MagiCAD for 

Revit

Office building in 

MagiCAD for Revit

Residential 

building in 

MagiCAD for 

Revit

Office building in 

MagiCAD for 

Revit

= 4 IFC files

Electrical models

Residential

building in 

MagiCAD for 

Revit

Office building in 

MagiCAD for Revit

Residential 

building in 

MagiCAD for 

Revit

Office building in 

MagiCAD for 

Revit

= 4 IFC files
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BUILDING 
MODELS

ARCH

ARCHICAD REVIT IFC
SPECIFICAT

IONS

MATERIALS
-

PRODUCTS

STRUCTUR
AL

TEKLA-
STRUCTUR

ES
IFC

SPECIFICAT
IONS

HVAC

MAGICAD-
FOR-REVIT

IFC
SPECIFICAT

IONS
Device-

Schedule

The folder structure of models

https://www.nordicsustainableconstruction.com/knowledge/2024/august/bim4lca-files


YouTube training videos

1. Introduction to the BIM4LCA project 
 Generic description of the results produced in the BIM4LCA project: BIM-based building LCA, process, BIM models, 

the operating environment report of building LCA and BIM in the Nordics.
2. BIM-based building LCA process and building LCA calculation principles 

 The principles of the LCA process and how to calculate LCA using BIM-based material at the building permit phase 
model level. 

3. Architect’s building permit and as-built phases: information content, IFC export
 How architects can put the necessary information in the right machine-readable form and codes to the architectural 

model and take the IFC export for that content; how they can take the quantities out of the IFC model and use this 
machine-readable data in LCA calculation software. 

4. Structural designer: information content, IFC export, Excel import
 How to make structural design model and data that can be used in LCA calculation, how to take the report of 

material quantities and different material lists out in machine-readable form, e.g excel files.
5. HVAC designer: information content

 How to make needed information for HVAC LCA calculation in the native software Magicad
6. HVAC designer: IFC export

 How to make needed information to IFC export in Magicad so that the IFC file can be used based on LCA calculation
7. LCA expert: IFC export, LCA software import, example on calculating the CO2 of e.g. a wall structure

 Instructions for BIM-based material inventory, how to transfer the data to LCA calculation software, and examples of 
how to use different structural parts from the IFC file to be used in LCA calculation software.
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https://www.youtube.com/playlist?list=PLKuMoWj9yd7Ww3rne-uU3iq-LM2IypfE9&jct=zFxiyDdah8WJ_MAxaWlYEA


Working group
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• VTT Technical Research Centre of Finland 
(coordinator)

• Granlund 
• Gravicon
• Insinööritoimisto Kallinen
• Nordic partners supporting R&D

• Rangi Maja OÜ
• Bengt Dahlgren 
• Asplan Viak AS 
• Gravicon DK
• SBEResearch
• Arkkitehtitoimisto Huvila



Summary of Results
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1. BIM to LCA process supporting the calculation and 
reporting of normative LCA in building 
construction projects

2. Generic guidelines for reliable BIM-based material 
inventory (bill of materials):
― specifications for information needed for modelled building 

components, 
― data transfer from BIM tools to LCA tools, and 
― iterative design and analysis workflow between BIM and LCA 

tools

3. Pathway towards automated BIM-based LCA for 
instant feedback and low-carbon design solutions

4. Two example buildings with BIM models for 
practitioners to learn BIM-based building LCA

5. Educational videos on BIM-based LCA
Nordic Sustainable Construction

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


New Nordic  
Construction 
Collaboration
2025-2027...?
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Our Vision 2030

2020-2025

2025-2030

Cooperation
programme for 

each sector

3-4 goals per sector

Action plan

2025-2027

2028-2030



EU

The Nordics Aim to be Leading in Sustainable Construction | Nordic Sustainable Construction 39

•Continue to maintain focus on coordination and improvement of building regulation (including LCA) with 
a strong relationship with EU regulation and initiatives

•When renovating buildings in accordance with the revised EPBD, minimize the building's climate and 
resource impact by using/installing new elements and materials vs. energy perspectives

•Increase/activate knowledge about how we in the Nordics can use low-emission building materials to 
replace high-emission materials Improve the use/continue innovation of biogenic/"new" building 
materials and identify Nordic potential

Climate

•Support policy initiatives to preserve and utilize existing buildings, rental structures and building products 
and reduce the use of chemicals

•Improve building skills with bio-based, low-carbon and/or reused materials, DFD (design for disassembly) 
and improved building design that promotes less material use and better buildings. 

•Make sure we use our reused products for what they are suitable for / capable of. 

•Create standards for reused building materials Increase the multi-use or purpose of buildings and square 
meters

Circularity

•Increase knowledge of AI methods to build better

•Use digitization to reduce the administrative burden of new regulation of the climate impact of buildings 
and enable material mapping and reduce negative health impacts from reuse

•Increase compatibility between existing platforms in the value chain – harmonization across the national 
systems in the Nordics Improve the digitization of the entire value chain - and create an overview of how 
data (input and output) is handled by various actors across the value chain, with a focus on data 
availability, behavior and skills

• Research and create data collections and systems for tracking material flows along the value chain

Digitalisation

Thematic areas for a new programme 2025-2027

https://www.nordicsustainableconstruction.com/news/2024/august/meeting-with-the-nordic-ministers
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Find details in Nordic knowledge centre

https://www.nordicsustainableconstruction.com/knowledge-centre


More information
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Sign up to our Newsletter

Follow us on LinkedIn www.linkedin.com/company/nordicsustainableconstruction  
and on X www.twitter.com/NordSustConstr 

Visit our website www.nordicsustainableconstruction.com
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https://nordicsustainableconstruction.us1.list-manage.com/subscribe?u=eff8f6544418d8238727d26b6&id=1ac30a82cb
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Thank you 

Nordic Sustainable Construction - financed by Nordic Innovation, an organisation under the Nordic Council of Ministers


