
Practical Strategies for Embodied Carbon 

Reduction in Structural Design



World Green Building Council Global Status Report 2018
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How Impactful is Embodied Carbon?
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Calculating Embodied Carbon

QUANTITY     x     GWP FACTOR

=

EMBODIED
CARBON



Reducing Embodied Carbon

Use Less
Use New Low-

Carbon Materials 

Design Opportunity

Traditional Approach Recent Approach



Use Normalweight Concrete In Lieu of Lightweight

• Lightweight concrete typically has an 80% carbon premium and 10% cost premium 

per cubic yard compared to normalweight concrete 



University of Michigan Case Study

• Project baseline scheme of CLT 

on steel framing

• Typical scheme of 3.25’’ LWC on 

3’’ deck

• Alternate of 3’’ NWC on 3’’ deck
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Use of Normalweight Concrete Slab on Deck
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Baseline Scheme

~88kgCO2e/m2

NWC + MD

~92kgCO2e/m2 (+4.5%)

Typical LWC + MD

~117kgCO2e/m2 (+33%)

University of Michigan Case Study
Use of Normalweight Concrete Slab on Metal Deck



Specify Low GWP Insulation 
Insulation for Structural Applications

• XPS (Extruded Polystyrene)

– Legacy XPS: Highest GWP by far due to HFCs

– Low-GWP XPS available, related to recent state 

& federal regulations

• EPS (Expanded Polystyrene)

– Significantly lower GWP (~13x) than legacy 

XPS, but not as durable 

• Polyiso 

– Lowest GWP and similar durability as XPS

– More expensive than alternatives

https://www.greenbuildingadvisor.com/article/choosing-low-carbon-insulation 
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• Built-up slab on void former was 

replaced with slab on deck

• Revised detail eliminated 62,800 ft3 of 

insulation and 7,850 ft3 of concrete 

knee walls

Void Slab

Baseline 275T CO2e

150T CO2e Saved (↓ 45%)

Project (NWC + Void Slab)

Baseline 760T CO2e

197T CO2e Saved (↓ 26%)

Elimination of Insulation in Void Slabs at National Geographic

National Geographic Museum Case Study



Arup Has the Expertise to Help You 
Achieve Carbon Reduction Goals 
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