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Context

Whole Life Cycle 
GHG Emissions
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Global Challenge of Embodied Emissions

50-90%
life cycle emissions are embodied 
material production & processing

3

~40%
global GHG emissions of building 
construction and operation

~2/3
embodied emissions in buildings 
are related to structural elements
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Embodied carbon in buildings, structures
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Focus on materials & emissions 
➔ Optimize material use, quantity

➔ Choose low-carbon alternatives 

Improve through benchmarking
➔ Compare with consistent metrics

➔ Enable optimization of materials, emissions

Exchange via Common Data Protocol
➔ Global standard for high-quality data

➔ Details on materials, life cycle emissions
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Embodied carbon per m2 by building structure type [1]

Low variation across different structural materials typology, but 
substantial potential within material classes in terms of emissions  

https://doi.org/10.5281/zenodo.5895051
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Whole Life Carbon (WLC)  
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Definition of whole life carbon based on the life cycle stages and modules 
from EN15978:2012 [1] 
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Types of GHG emissions of buildings
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Extract, transport 
and manufacture Transport, construct 

and install Use phase: maintain, 
replace, renovate

Deconstruct, 
post-process

Use phase: 
operate

Embodied carbon
Emissions from material production and processing, transport

Operational carbon
Emissions from energy, water use, mobility
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https://www.carboncure.com/concrete-corner/what-is-embodied-carbon/
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Embodied vs Operational Carbon
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The 2050 problem

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

• Absolute embodied carbon increased due 
to complexity, but also inefficiency, 
overdesign

• Significant embodied emissions are 
upfront, before the building is used

B
e
y
o
n
d

B6

Whole Life Carbon

Operational Carbon

Embodied Carbon

https://globalabc.org/sustainable-materials-hub/home
https://doi.org/10.1016/j.apenergy.2019.114107
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50-75% 
reduction of emissions from materials is 
possible today[1,2], reducing embodied 
emissions at scale – Avoid / Shift / Improve 
framework[2]

Current challenge
Data is inconsistent, scarce, and fragmented 
across tools

Better building data is needed to 
understand and reduce emissions
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Better Data, Better Design, Better Buildings
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https://doi.org/10.1038/s41467-023-40302-0
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Ecosystem for Embodied Carbon Analysis

New 
mate-

rial
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A conceptual framework for implementing and assessing performance to 
simulate innovation throughout its pipeline

GLOBE* Vision
*Global Consensus on Sustainability in the Built Environment
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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

Global Building Data Initiative (GBDI)
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Open Source Data Platform 

for building data analytics and 
benchmarking

Collaborative Global Effort

multi-stakeholder (research, practice, 
policy) approach with Global South focus

Harmonized Open Building Data 
Format (OpenBDF)

coordinated & scalable, to facilitate data 
exchange and management
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Open Building Data Format (OpenBDF)
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Focus
• Upfront embodied carbon

• Building structures

• Material quantities and 
characteristics

• Easy, open, global reporting
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Materials 
inventory

Open Building 
Data Platform

Building WLC/ 
LCA Results

Buildings

Materials

Impacts Benchmarks Hotspots, material
use, quantities
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Analytics

Quantify materials and life cycle emissions
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Platform Features

http://www.gbdi.io/
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Open Building Data Platform
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Federated Information with open APIs

Databases Data Exchanges

17
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Open Building Data Exchange & Analysis
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Open data protocol

Simple & Scalable

Open-Source 

Benchmarking

Hotspot analysis

Portfolio Overview

Dashboard View

Characteristics

Calculation Engine

User Management

Reduction strategies

Available

Upcoming

Planned

19

http://www.gbdi.io/
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2 - Data
1 - Users

GBDI Platform
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GBDI Open Building Data Platform
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http://www.gbdi.io/
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2 - Direct Exchange
3 - Project Development
4 - Joint Projects

1 - Users

Engagement

GBDI focus regions
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Global Network & Stakeholder Engagement

http://www.gbdi.io/
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Available on
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Open Source Development

@globalbuildingdatainitiative



Global Building Data Initiative / www.gbdi.io

GBDI Team
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Dr. Nicole Di Santo (EPFL)
LCA & Digital Integrations Lead

Pierre Guilbert (EPFL)
Software Engineer

Dr. Zuhaib Batra (EPFL)
Senior Scientist - Global Policy

Dr. Karen Scrivener (EPFL)
Chief Advisor

Dr. Martin Röck (RISE)
Executive Director

Dr. Vanderley John (USP)
Advisor GLOBE

Son Pham-Ba (EPFL)
Software Engineer

Léa de Courten-Serikoff (EPFL)
Stakeholder & Communication
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Use Open Building Data Platform

• Openly accessible upon signing up 

• Free to use, no hidden fees - try it!

• 1’000+ public sample cases already

• Use your own data, start comparing

• Open API to connect your workflows

Direct link
http://app.gbdi.io

GBDI - Join the community!

29
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Live session

https://app.gbdi.io/
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Q&A

31



Global Building Data Initiative / www.gbdi.io




