
Executive Order 594:

Decarbonizing and 
Minimizing 
Environmental Impacts 
of State Government

To maximize potential GHG emissions 
reductions, all new construction and 
substantial renovations, where possible 
and cost-effective, shall:

• Evaluate and implement strategies to 
reduce embodied carbon contained 
in building materials.
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What is embodied carbon in the built 
environment?

Embodied carbon refers to the greenhouse gas (GHG) emissions associated with the 
manufacturing, transportation, installation, maintenance, and disposal of building materials.

Image Source: Carbon Leadership Forum, 2020

https://carbonleadershipforum.org/clf-policy-toolkit/
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High Performance 
Buildings

Embodied carbon is significant

Image Source: Carbon Leadership Forum, 2020

Building as Usual

Energy efficiency and 
grid decarbonization 
efforts will decrease 
operational carbon 
over time.  

https://carbonleadershipforum.org/clf-policy-toolkit/
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Embodied carbon is urgent

Image Source: Carbon Leadership Forum, 2020

https://carbonleadershipforum.org/clf-policy-toolkit/
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Reducing embodied carbon is an opportunity

Benefits to reducing emissions from building 
materials and construction: 

● Improve air quality

● Support regional manufacturing 

● Cost-effective solutions:
● RMI study shows emissions from materials 

used in buildings can be reduced by up to 46% 
with no added cost
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Strategies to Include 
Embodied Carbon in 
Procurement
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Decision touchpoints for impact

Strategies

• Make design decisions that 
reduce embodied carbon

• Example: Use existing 
buildings

Strategies

• Use alternate, low-carbon 
materials to do the same 
job

• Example: Use timber 
instead of steel

Strategies

• Specify the carbon limit for 
a material

• Example: Specify low-
embodied carbon 
concrete

Material 
Substitution

Specification
Whole-Building 

Design Concepts

Early design Developed design
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Products and Materials: 

• Environmental Product Declarations (EPDs): a nutrition label for 
materials. Provides a measure of kg CO2e per functional unit of 
material.

• A manufacturer would conduct a Life-Cycle Assessment (LCA) to 
produce an EPD for their product

• An LCA is a standardized method of measuring the environmental 
impacts of a product throughout its life-cycle

Buildings:

• Whole-Building Life-Cycle Assessment (WBLCA) is the process of 
approximating the kg CO2e (embodied or embodied + operating) per 
unit area for an entire building

How to measure embodied carbon
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The number of EPDs is growing
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Image Source: Mithun

Buildings use a lot of materials

Most of a building’s 
embodied carbon is 
attributable to 
structural materials, 
building envelope 
materials, and 
certain finishes.
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Build new vs building reuse

“The greenest building is 

the one that’s already built” 

–Carl Elefante

Structural components of a 

commercial office building 

can represent 60-67% of 

the building’s total 

embodied carbon
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Tenant fit-outs are a major opportunity

Significant embodied carbon reduction opportunities 
exists in building renovations 

• Embodied carbon impacts of retrofits add up over the 
lifecycle of a building

• Assumed to be equal to initial embodied carbon 
expended during new construction (CLF 2019)

• Finish materials like ceiling tiles, drywall, and carpet, 
are materials with some of the highest embodied 
carbon 

• Strategies and tools used for reduction are identical 
to new construction
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Top building material categories for reducing 
embodied carbon

14-33% reduction

No to low cost premium

4-10% reduction

No to low cost premium

16% reduction

No cost premium

3% reduction

10% cost premium

5% reduction

No to low cost premium

Concrete Rebar Insulation Glazing Finish Materials
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Case studies in embodied carbon reductions

Tilt-Up concreteSteel reinforced concrete slab Wood-framing with concrete slab

Embodied carbon reductions:

46% 41% 19%



RMI – Energy. Transformed.

❖ Five-story
❖ 200,000 ft2

❖Mixed-use office building 

Case study 1: Mid-Rise Concrete & Steel
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• Insulation products vary widely 

in embodied carbon 

• Some insulation products 

naturally sequester carbon

Carbon impacts of insulation

Image Source: Architecture 2030
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