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How to create embodied carbon reduction 
strategies using BIM & LCA

This talk will touch on the importance of performing embodied carbon and LCA 
calculations in building projects and will focus on how to integrate LCA in your BIM 
process using Revit and One Click LCA.

Class summary



How to create embodied carbon reduction 
strategies using BIM & LCA

ÁIntegrate embodied carbon & LCA thinking into your BIM workflows.
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with design tools, such as Revit.

ÁCreate custom Revit and Dynamo integrations for LCA using the One Click LCA API.
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Learning objectives



Why LCA and embodied 
carbon?



Climate Emergency



Predicted global GHGs

Current level 53 GtCO2e /a

Emissions on 2030 with current 
actions 55 ɠ60 GtCO2e/a

2010 Policies Scenario

Source: UN EP Emission Gap Report 2020.

Current policies Policies Scenario

Current targets

25-30 GtCO2e/a



Restricting global warming 
to 1,5 degrees requires 
approx. 35 GtCO2e of 
additional emission 
reduction measures

Source: UN EP Emission Gap Report 2020.



Carbon emissions of buildings

ÁBuildings are responsible for 39% of global 
carbon emissions: 

Á28% from operational emissions

Á11% from materials and construction

SOURCE: BRINGING EMBODIED CARBON UPFRONT (WGBC, 2019)



Cities expected to double 
by 2060

Creating an additional 
230 gigatons of 

embodied carbon

Future urbanization impacts

Renovation 

demolition

Infrastructure

New 

Construction

CO2



230 gigatons of CO2 means..

DRIVING 52 TIMES AROUND 
b8r¢¨b8ɰz hv+L¢IN A CAR

BUILDING A NEW YORK CITY
EVERY 34 DAYS UNTIL 2060



Materials will be the dominant source of CO2 emissions 
from buildings in the future
ÁEnergy efficiency and cleaner production reduce 

the emissions from operational energy

ÁMaterial emissions already exceed emissions of 
operating energy within a 50 -year time frame, 
for some countries (e.g. Sweden & Norway) 

Source: Embodied carbon review ɠEmbodied carbon reduction in 100 + regulatory and rating systems globally www.embodiedcarbonreview.com

http://www.embodiedcarbonreview.com/


Emissions over time

The emission peak 
coming from materials

How energy cuts affect the results

Helene, Level(s) pilot , calculated using One Click LCA



The Embodied Carbon Challenge

National and local policies and regulations The Architecture 2030 challenge

ÁThe Netherlands

ÁNorway

ÁNew London Plan, UK

ÁFrance

ÁCanada

Á40% below the industry average today

Á45% better in 2025

Á65% better in 2030

ÁZero GWP by 2040



Introduction to 
embodied carbon and 
the LCA methodology



CO2e
+ other impacts

ƨ Ƅ Ʀ Ƅ ƪ

Life cycle cost, LCCLife cycle assessment, LCA

Use 
Material 

manufacturing
Demolition

Major renovation

> 1 year Use phase e.g. 60 years End of life

Construc
tion Use 

Life -Cycle Assessment gives you the big picture



Use 
Material 

manufacturing
Demolition

Major renovation

> 1 year Use phase e.g. 60 years End of life

kgCO2e

kgCO2

kgN 2OkgCH 4

kgCFC-11

Ϊ

$ kWh

kgCFC-11e

Emissions

LCA ensures you get a holistic picture of the performance that helps avoid sub -
optimization . It ensures a scientific basis for environmental impacts. It also makes it 
impossible to shift burden of environmental impacts to others

Construc
tion Use 

Life -Cycle Assessment gives you the big picture

Common unit



A1-A3
Product Stage

A4-A5
Construction 

B1-B7
Use stage

C1-C4
End of life

A1: Raw material 
supply

A2: Transport

A3: Manufacturing

A4: Transport

A5: Installation 
process

B1: Use

B2: Maintenance

B3: Repair

B4: Replacement

B5: Refurbishment

B6: Operational 
energy use

C1: De-construction

C2: Transport

C3: Waste 
processing

C4: Disposal

D

Benefits and loans 
beyond the system 

boundary

B7: Operational 
water use

Life cycle stages
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BIM Integration



How to conduct an LCA/embodied carbon assessment

ÁMaterial quantities (volume, area, length, pieces, kW etc.)

ÁMaterial specifications

Á Impact data of specified material e.g. kgCO2 e/m
3

ÁLife span of materials and products

ÁTransportation distances

Required data

Quantities x Impacts per unit
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Material information sources

BIM



Material information sources

BIM



Automation from Design Tools

COMPLIANCE
TOOLS

DESIGN

FILE FORMATS

BIM MANAGEMENT



Revit Integration



Revit integration

ÁOne click material take off

ÁQuantities sent to cloud

ÁAutomated and manual mapping

LCA in Cloud



Revit integration

ÁDetailed scope definition 

ÁPhases

ÁOptions

ÁLinked models

ÁWorksets (coming soon)

ÁCategories

ÁFamily types

ÁAll elements in active view (coming soon)

Á In Revit material mapping

ÁResults in Revit

ÁSend to cloud at any point

LCA in Revit



Optimization
Hotspot analysis in Revit and Cloud


