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Nordic view 
- data needs and scenario settings for building LCA



It began with a Vision
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Nordic collaboration on Building Regulations
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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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www.nordicsustainableconstruction.com/work-packages/nordic-harmonisation-of-life-cycle-assessment 8



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


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
• …
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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

Aims

― Develop a generic process for BIM-
based building LCA

― Create architectural, structural, 
HVAC and electrical BIM designs and 
their IFCs

― Create learning material guiding the 
calculation of BIM-based building 
LCA 

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


Focus on building LCA
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Constraints and needs for 
using BIM for the building LCA

Constraints:
― The information content and identification of objects and materials in 

BIMs are not standardized 
― Inaccuracy in quantity take-off
― The lack of interoperability between BIM and LCA software 
― Modelling conventions regarding spaces in BIM are not harmonized
― Not all data comes from BIM (e.g. B6 and energy sources)

Needs:
― The general calculation rules for building LCA set requirements for 

the BIM modelling process
― The information content and identification of materials and 

structures in BIM should be standardized 
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Current state: steps from BIM to LCA
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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



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
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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
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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.
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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.
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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

21

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
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Focus in the report

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



Example 
buildings: 
residential & 
office building 
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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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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. A generic description of the 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 
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. A 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
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Find details in Nordic knowledge centre

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


Want to stay updated?
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Sign up to our Newsletter (link)

Did you hear the Nordic podcast “Sustainable Building Sagas (link) 

Follow us on LinkedIn www.linkedin.com/company/nordicsustainableconstruction  

Visit our website www.nordicsustainableconstruction.com
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https://nordicsustainableconstruction.us1.list-manage.com/subscribe?u=eff8f6544418d8238727d26b6&id=1ac30a82cb
https://open.spotify.com/show/1b9I49BwSzfIzzpx8kcbdX?si=c339fec7f3bb4630&nd=1&dlsi=eab5c301ab064845
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Thank you

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


