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Global Challenge of Embodied Emissions

~40% 50-90% ~2/3

global GHG emissions of building

. . life cycle emissions are embodied embodied emissionsin buildings
constructionand operation

material production & processing arerelatedto structural elements
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Embodied carbon in buildings, structures

Embodied carbon per m2 by building structure type [
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Building use subtype » Details on materials, life cycle emissions

Low variation across different structural materials typology, but
substantial potential within material classes in terms of emissions
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https://doi.org/10.5281/zenodo.5895051

Whole Life Carbon (WLC)
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Definition of wholelife carbonbased on the life cycle stages and modules
from EN15978:2012
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Types of GHG emissions of buildings

Extract, transport Use phase:
and manufacture Transport, construct operate
and install Use phase: maintain,
replace, renovate

Deconstruct,
post-process
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Embodied carbon Operational carbon
Emissions from material production and processing, transport Emissions from energy, water use, mobility

Figure adapted from: Types of carbonin buildings. https://www.carboncure.com/concrete-corner/what-is-

embodied-carbon
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https://www.carboncure.com/concrete-corner/what-is-embodied-carbon/

Embodied vs Operational Carbon

. Operational Carbon
. Embodied Carbon

% of Building Sector Carbon Whole Life Carbon

The 2050 problem

e With more energy-efficient buildings, the
share of embodied carbon emissions
increases

obox< oW

rg/sustainable-materials-hub/home

e Absolute embodied carbonincreased due
to complexity, but also inefficiency,
overdesign

imate Change Mitigation. Applied Energy, 2020.

HG Emissions of Buildings —
rgy.2019.114107

Balouktsi M, Nygaard Rasmussen F, Birgisdottir H, Frischknecht R, Habert G,

(f0D BY) suoissiwa uogued

e Significantembodied emissions are
upfront, before the buildingis used

0 10 20 30 40 50 60

2021 2050
Business as usual 4 Use Stages (years) ———»
(Projected) +———— Building Lifecycle ——————————»

Source: Global ABC: Sustainable Building Materials Hub

[1] GlobalABC Building Materials Hub. https://globalabc

[2] Rock M, Ruschi Mendes Saade M,

Lutzkendorf T, Pas
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https://globalabc.org/sustainable-materials-hub/home
https://doi.org/10.1016/j.apenergy.2019.114107

CO, emissions (Gt)

Better Data, Better Design, Better Buildings
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50-75%

reduction of emissions from materials is
possible today! 2], reducing embodied
emissions at scale - Avoid / Shift /Improve
framework

Current challenge
Dataisinconsistent, scarce, and fragmented
across tools

Better building datais neededto
understand andreduce emissions
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https://doi.org/10.1038/s41467-023-40302-0

Ecosystem for Embodied Carbon Analysis

Education
R&D
Public Policies
Standards
Building Codes
Material Industry

LCA / EPD Database

Structural Design

Innovation Conceptual Design
P g Software

— T 1T Benchmarking

New
mate-
rial
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GLOBE" Vision

Education LCA / EPD Database
R&D
Public Policies € e
Standards
Building Codes
Material Industry
ittt .
: | : Benchma ‘Iz'ng Online
) : ) Structural Design rKi !
Innovation -'- -»| Conceptual Design Software 9 — X o (:pen S;urcbe
atform/Database
+
1
1
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|
S Performance
Comparisons

A conceptual framework forimplementing and assessing performance to
simulate innovation throughoutits pipeline
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Global Building Data Initiative (GBDI)

The GBDI's mission is to empower industry and policy leaders with data-driven
insights for reducing resource use and whole-life carbon (WLC) emissions

A

Harmonized Open Building Data Open Source Data Platform Collaborative Global Effort
Format (OpenBDF)
coordinated & scalable, to facilitate data forbuilding data analytics and multi-stakeholder (research, practice,
exchange and management benchmarking policy) approach with Global South focus
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Open Building Data Format (OpenBDF)

GBDI minimum scope

Columns

Walls
Stairs
Roof

< > ' Opaque systems

Glazing systems

External floor
External networks
Fixed partitions

Internal doors

P

Acoustic and thermal insulation
Floor coverings

Wall and ceiling finishes

Available via openBDF

Global Building Data Initiative / www.gbdi.io

material specs
material specs
material specs
material p ecs
material specs
material specs
material specs
material specs
material specs
material specs
material specs
material specs
material specs
material specs

material specs

quantities
quantities
A\
quantities
~
quantities
quantities

quantities

quantitie;

quantities
quantities
quantities
quantities
quantities
quantities
quantities

quantities

J

'

Focus

Upfrontembodied carbon
Building structures

Material quantitiesand
characteristics

Easy, open, globalreporting
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Quantify materials and life cycle emissions

Materials _ Open Building _ Building WLC/

w.gbdi.io
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> »
inventory Data Platform LCA Results
GBDI minimum scope
Slabs material specs  quantities |
Beams material specs  quantities i
—
3 £ 1 o g
Columns mateﬁg[ fpecs qqut:l/n;?s 3 BUI Id |ngs
Walls material specs  quantities i e C)
Stairs material specs  quantities i ‘ I
Roof material specs  quantities /) 4 : .
Opague systems material specs  quantities : v ot . ( )
Glazing systems material specs  quantities ‘ A ‘ — l
: - Materials
External floor material specs  quantities
-
External networks material specs  quantities ' YN
Fixed partitions material specs  quantities ! N
Internal doors material specs  quantities .
Acoustic and thermal insulation  material specs  quantities
GoSCOSTos EEEHENEREES | CRERMES Impacts Analytics Benchmarks Hotspots, material
Wall and ceiling finishes material specs  quantities use quantities
s
Available via openBDF
[EFRE
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http://www.gbdi.io/

Open Building Data Platform

Decentral

@® Federatedinformation
architecture

@® Retaindataownership and
control

® Datamanagementandanalytics

Global Building Data Initiative / www.gbdi.io

Open API

® OpenAPIforcustomintegrations

® Enablesdatabase
communication

® Supports exchange,
benchmarking

Open Source

@® Jointdevelopmentof core
function

® 1.000 sample cases
@® Customizablelocalinstances
@® CodeonGithub (Apache 2.0)
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Federated Information with open APIs

= Databases Data = Exchanges
.‘o
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Open Building Data Exchange & Analysis

@ Dastbord B pgio Martin 4 e

. GWP Intensity (Global Level - Building Type)
Available

— e —
+ =
UserManagement = P
Dashboard View
Benchmarking 2 ‘
TE—

Portfolio Overview

Open data protocol

Upcoming

Characteristics

Hotspotanalysis

Planned

CalculationEngine

Reductionstrategies

Simple & Scalable
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Martin from GBDI

Open-Source
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http://www.gbdi.io/
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e {3 Understand Emissions
¢

- Differentiate and quantify
embodied and operational
emissions
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GBDI Open Building Data Platform

Assess Data Quality

- Evaluate andimprove data
reliability

§ — i - Providerobust, actionable
\-;-.. £ '“51 insights

Map Emissions
Trajectories

- Analyse emissions globally and
4 regionally 2025-2050
- Support defining budget-based
e targets

L

GBDI Platform
1-Users

M 2-Data ‘\;

© GBDI2025. www.gbdi.io
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Global Network & Stakeholder Engagement

Inform Global Action

- Supportinternational
decarbonisation efforts
- Considerregional contexts

: Enable WLC Tracking

- Track WLC emissions in built

i environment

ﬁ fa - Progresstowards climate goals

Y

Pl

Improve Data Exchange

- Offeropeninterfaces, scalable

Engagement .
infrastructures, custom
1-Users . \
2 - Direct Exchange ‘% Integrations
M 3 - Project Development - Provide comprehensive WLC

¢ : . L
M 4 - Joint Projects Ty results andinsights

@ GBDI focus regions
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Open Source Development

ReADME

Global Building Data Initiative (GBDI)

GBDI Converters

Description

Formats

Global Building Data Initiative / www.gbdi.io

Global Building Data Initiative (GBDI)

GBDI Web App

™

@globalbuildingdatainitiative

Available on

0

GitHub




GBDIl Team

Dr. MartinR6ck (RISE) Dr. Karen Scrivener (EPFL) Dr. Vanderley John (USP) Léa de Courten-Serikoff (EPFL)
Executive Director Chief Advisor Advisor GLOBE Stakeholder & Communication

[

Dr. Nicole Di Santo (EPFL) Dr. Zuhaib Batra (EPFL) SonPham-Ba (EPFL) Pierre Guilbert (EPFL)
LCA & Digital Integrations Lead Senior Scientist - Global Policy Software Engineer Software Engineer
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GBDI - Jointhe community!

@S GBDI

G: Dashboard GWP Intensity
Portfolio Typology
Contributions Commercial  Lab
. ®

Organization ﬁ Life Cycle Stage
Profile ® ° .

o oo AA3

o Gross Floor Area
= o
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Use Open Building Data Platform

Openly accessible upon signing up
Free touse, no hidden fees - try it!
1’000+ public sample cases already
Use your own data, start comparing

Open API to connect your workflows

o

Direct link
http://app.gbdi.io
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L Ive session
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https://app.gbdi.io/
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Global Building
Data Initiative
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