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How to create embodied carbon reduction
strategies using BIM & LCA

Class summary

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.



How to create embodied carbon reduction
strategies using BIM & LCA

Learning objectives

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

A Create custom Revit and Dynamo integrations for LCA using the One Click LCA API.
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Climate Emergency
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Turquoise area shows
pathways limiting global
temperature increase to
below 2°C with about
66% chance

Current level 53 GtCO2e /a

Emissions on 2030 with current
actions 55 d 60 GtCO2e/a

Green area shows pathways
limiting global temperature
increase to below 1.5°C by
2100 and peak below 1.7°C
(both with 66% chance)

¢ 25-30 GtCO2e/a

2015 2020 20725 2030 Source: UN EP Emission Gap Report 2020.
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pathways limiting global
temperature increase to
below 2°C with about
66% chance

Green area shows pathways
limiting global temperature
increase to below 1.5°C by
2100 and peak below 1.7°C
(both with 66% chance)

2015 2020

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

A Buildings are responsible for 39% of global
carbon emissions:

A 28% from operational emissions

A 11% from materials and construction

SOURCE: BRINGING EMBODIED CARBON UPFRONT (WGBC, 2019)
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Future urbanization impacts

Cities expected to double
by 2060

CO,

Creating an additional
230 gigatons of
embodied carbon

New
Construction

Renovation
demolition




230 gigatons of CO2 means..

DRIVING 52 TIMES AROUND BUILDING A NEW YORK CITY
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Materials will be the dominant source of C€missions
from buildings in the future

A Energy efficiency and cleaner production reduce
the emissions from operational energy

A Material emissions already exceed emissions of
LIFECYCLE CO2 EMISSIONS FROM BUILDINGS

operating energy within a 50 -year time frame, % OF CO2 EMISSIONS DURING LIETIVE
for some countries (e.g. Sweden & Norway)

Embodied carbon importance grows constantly

USE PHASE
INCLUDING ENERGY
| () J MATERIALS AND
CONSTRUCTION
Time WITH CURRENT ENERGY SYSTEM WITH LOW-CARBON ENERGY
T (UK AND BELGIUM EXAMPLES) (SWEDEN EXAMPLE)
I Embodied carbon, (materials) [ ] Operating carbon (energy)

systems globally www.embodiedcarbonreview.com

Source: Embodied carbon review ¢ Embodied carbon reduction in 100 + regulatory and rating
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Emissions over time

A1-A3 Materials [ A4 Transportation [ A5 Construction [l B4-85 Replacement [Jl] B6 Energy B7 Water | C1-C4 End oflife
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How energy cuts affect the results
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The Embodied Carbon Challenge

National and local policies and regulations The Architecture 2030 challenge
A The Netherlands A 40% below the industry average today
A Norway A 45% better in 2025
A New London Plan, UK A 65% better in 2030
A France A Zero GWP by 2040

A Canada



Introduction to
embodied carbon and
the LCA methodology
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Life - Cycle Assessment gives you the big picture

Life cycle assessment, LCA Life cycle cost, LCC

CO,e

+ other impacts

e b R b |

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

Material
Demolition
manufacturing
Major renovation




Life - Cycle Assessment gives you the big picture

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

Common unit kgCFC-11e

Emissions kgCFC-11 kgCO,
> 1 year Use phase e.g. 60 years End of life

Material "
. Demolition
manufacturing

Major renovation
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BIM Integration




How to conduct an LCA/embodied carbon assessment

Required data

A Material quantities (volume, area, length, pieces, kW etc.)
A Material specifications

A Impact data of specified material e.g. kgCO2 _/m3

A Life span of materials and products

A Transportation distances

Quantities x Impacts per unit



How to conduct an LCA/embodied carbon assessment

Required data

A Material quantities (volume, area, length, pieces, kW etc.)
A Material specifications

A Impact data of specified material e.g. kgCO2 _/m3

A Life span of materials and products

A Transportation distances



Material information sources




Material information sources
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Automation from Design Tools

One Clkck Run LCA Y Catogorles  [3) Matevials

Review and map materlals. You can also complete this online.

Map to: | North Amerkcan Matoriak Country Type

Category / material
(%) Floors (23)

() structural Columns (1)

#otobjects  Unitskip
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Revit Integration

File Architecture  Structure  Steel  Systems  Inset  Annotate  Analyze  Massing & Site Collaborate  View  Manage Add-lns = OneClick LCA  Madify =~
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LCAin Revit LCAin Cloud Help
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Properties X D AQ01 - Title Sheet @ 3D} x

@ 3D View |

3D View: (20} ~ | Hf Edit Type
Graphics A oA
View Scale 1:100
Scale Value 1t 100
Detail Level Medium
Parts Visibility Show Original
Visibility/Graphics Overrides Edit...
Graphic Display Options Edit...
Discipline Architectural
Show Hidden Lines By Discipline
Default Analysis Display Style |Mone
Sun Path
Extents
Crop View
Crop Region Visible
Annotation Crop
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Revit integration
LCA in Cloud

A One click material take off ey
A Quantities sent to cloud REVIT

A Automated and manual mapping

Main > 00 BIM Demo > 2 - Revit Import > Import data

¥ DATA ¥ SETTINGS ¥ CLASSIFY ¥ FILTER + COMBINE < REVIEW MAFPING UPDATING
DATAPOINTS DATAPOINTS: DATAPOINTS: DATAPOINTS: DATAPOINTS:
116 15 14 14 78 + 36
MAPPING =3
Y Material Country Data source Type Upstream coze Unit Properties

?
Datasets are automatically identified by the softuare If similar Gata was mapped previously. Existing mappings are used in a descending order of priority
same country, and all mappings (to add system mappings, full name, and recognition rulesets AND defaults from spiiting da
s classification. You can change any mappings you wish. Changes will be automatically memorized.

our own mappings, mappings of your organisation, mappings in
Mappings take into consideration also other properties of the imported dataset, for example

Unidentified, unguantified of composite materials are not imported, unless you map them to resources. Units will be converted automatically if necessary

v + Identified data: 78 / 98.86 % of volume

Waterial Class Comment Custom private classification  Quantity Share+  Resource name Mapping basis Decide later
concrete panels B EXTERNA.. v Basic Wall 2460sqft v 14.77 % Ready-mix concrete, normal stren | v ?  Colieague mapping @ (] Delete
concrete - cast in situ B | exTernA . v Basic Wall 2107sqft v | 13.56%  Ready-mixconcrete, C30/37,23t % |2 UsersinUnitedKingdom® (]  Delete
shresin floor A\ sLAB v| |Fioor 178sqft | 7.58%  Fluid-appied floor covering, meth: % 2 Global users @ O  Delete
Wood - stud layer B |externa. v|  Basicwal No 20065q1 | 43% Wooden frameworks from softwoc | % 2 Your mapping @ Delete
134sqft v | 429%  Fluid-appied floor covering, methi | v Global users @ O  Delete
Recognized from cLass MATERIAL QUANTIT -
Your recognized mapping! EXTERNALWALL  Structure - Timber Insulated Panel - Insulation  1753.508!
6s4cuft  w| 427%  Resdy-mixconcrele normabstten | P UsersinUnitedKingdom @ []  Delete
»
structure - timber insulated panel - ins A @ | EXTERNA.. ~ | |Basic Wall 1754sqit v | 42% External wall, for single family hot | » 2 Your mapping @ [m] Delete
softwood, lumber B | rooF v | | Basic Roof 1864sqt v | 4% Fresh sawn timber, biogenic CO2 % 2 Colleague mapping @ O  Delete




Revit integration
LCA in Revit

A Detailed scope definition
A Phases
A Options
A Linked models
A Worksets (coming soon)
A Categories
A Family types

A All elements in active view (coming soon)
A In Revit material mapping
A Results in Revit

A Send to cloud at any point



Optimization

Hotspot analysis in Revit and Cloud



