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Architecture for 
the 21st Century
• Regenerative design
• Carbon neutrality
• Electrification
• Circular economy

William McDonough states that carbon is not a bad thing, 
so we must change our language to something like this:

bad                                  ok                                great
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Progress with operational carbon since 
the Architecture 2030 challenge

GDP went up, emissions went down! 
And energy use flat-lined!
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What’s needed to get to zero…

EMBODIED CARBON

Zero Carbon in Three Steps
1. Design to the Latest Codes and Standards
2. Design for All-Electric and Renewables
3. Zero Out Embodied Carbon

While steps 1 and 2 will produce zero-carbon building operations, we must also confront the 
embodied carbon of building construction and materials if we hope to phase out CO2 emissions by 
2040. Architects, engineers, and planners can minimize the embodied carbon emissions from all new 
buildings, major renovations, infrastructure, and construction by adopting the following three 
tactics:

•Reuse. Repurpose and upgrade urban areas and existing buildings instead of constructing 
new infrastructure; use local and recycled materials when available; and design buildings 
for deconstruction.
•Reduce. Infill and densify urban areas to utilize existing infrastructure; reduce material use 
by optimizing structural systems; and specify low- to zero-carbon materials using 
comparative tools, such as the Embodied Carbon in Construction Calculator.
•Sequester. Use mass timber and glue- or cross-laminated wood from existing sustainably 
managed forests; use bamboo structural members and panels if available; specify materials 
that sequester CO2 in their manufacture or application; and plan and design carbon-
sequestering sites, parks, and urban landscapes.
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https://www.buildingtransparency.org/
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WHY?
And ¾ of 
the life-
cycle 
carbon --Kiel Moe

If we don’t see the big picture, 
we could be…

https://blog.heatspring.com/storing-embodied-carbon-in-buildings-to-address-climate-change/
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https://blog.heatspring.com/storing-embodied-carbon-in-buildings-to-address-climate-change/
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Embodied Carbon varies by 
material
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Use Local Materials!

BedZED 2003 vs. 2015

…and certified 
timber!
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Embodied Carbon also varies by building type: 

So, what can we do?
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https://www.collaborativedesign.org/building-decarbonization-practice-guide

The Building Decarbonization Coalition 
estd. Oct 2019 offers a free guidebook.

Also a free resource—
http://www.carbonleadershipforum.org/projects/ec3/

EC3 Accesses
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https://www.collaborativedesign.org/building-decarbonization-practice-guide
http://www.carbonleadershipforum.org/projects/ec3/
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Process:

Analysis example:

Works with 3D models:
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A mass timber building with concrete and steel components can be carbon positive!

Katerra’s Catalyst Building at EWU
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Sonoma Academy: Janet Durgin Guild & Commons
—WNRS Studio
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Emission Reduction Tool (H\B:ert) https://www.hawkinsbrown.com/services/hbert
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https://www.hawkinsbrown.com/services/hbert
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It’s Revit-based.

And UK based

ICCU Arena
Athena LCA Analysis for 
Embodied Carbon
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Carbon and existing buildings:
Kiernan Timberlake’s potential office 

Here’s the carbon savings:
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Tally gives detailed results based on a Revit model.

Tally can also be 
used to study and 
compare building 
component 
options.
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OneClick LCA Tool

Cullinan’s nine key circular economy principles for 

designing a building

<https://www.cullinanstudio.com/news-update/circular-economy-design-principles>

• Reusing existing structure and materials –

• Sourcing reclaimed materials –

• Consulting with the local community –

• Designing for flexibility –

• Seeing the building as a ‘materials bank’ –

• Designing waste out of construction process –

• Leasing instead of buying –

• Reducing energy use –

• Aiming for net positive biodiversity –

Cullinan Studio’s RIBA National Award-winning design for the National Automotive Innovation Centre, includes flexible workplace,
meeting and social spaces, as well as moveable walls, making it highly adaptable to the future needs of its users.
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A side effect of warming that 
exacerbates the problem—a 
feedback loop…

Architecture firms are asked to 
recognize the “interlinked crises of 
climate breakdown, biodiversity loss, 
and societal inequity” and commit to 
several actions, including:
1) performing life-cycle costing, whole-
life carbon modeling, and post-
occupancy evaluation within their basic 
scope of work
2) upgrading existing buildings rather 
than building new whenever viable
employing just labor practices and 
3) ensuring that all climate mitigation 
and adaptation efforts address the 
needs of disadvantaged people

https://www.aia.org/resources/607766
8-framework-for-design-excellence

https://www.aia.org/resources/77541-
where-we-stand-climate-change
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https://www.aia.org/resources/6077668-framework-for-design-excellence
https://www.aia.org/resources/77541-where-we-stand-climate-change
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It’s not just architects who 
must beware of embodied 
carbon!
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