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EMBODIED CARBON OPERATIONAL CARBON

THE CARBON CYCLE FOR PRODUCTS

1. RAW MATERIALS 2. MANUFACTURING 3. USE 4. DISPOSAL

FIGURE 2.

THE LIFE CYCLE OF A PRODUCT

1. EXTRACTION & PROCESSING OF
RAW MATERIALS

2. MANUFACTURING/PRODUCTION

3. TRANSPORTATION/DISTRIBUTION4. INSTALLATION, USE, & MAINTENANCE

5. DISPOSAL AT END OF LIFE
OR RECYCLING

TRANSPORTATION

FIGURE 1.
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WHAT IS THE CARBON CYCLE?

The carbon cycle, one of Earth's major cycles, is a system that is designed to recycle and reuse
carbon atoms. When we manufacture products or consumer goods, we are using resources from
the Earth that contain carbon such as fossil fuels and other raw materials. These resources are
used in both the products and the creation of energy to manufacture the products. The total
inflow and output of carbon-related emissions is known as the carbon footprint of a product. It is
important to note that the carbon footprint of a product accounts for all greenhouses gases (GHG)
emitted during the product's life cycle, not just carbon dioxide (CO2). A carbon footprint can also
consist of methane (CH4), nitrogen dioxide (NO2), etc.

STEPS 1 AND 2 IN FIGURE 2 MAKE UP THE EMBODIED CARBON IN A
PRODUCT. 

1. RAW MATERIALS:

Most of the raw materials used to make products are harvested from the Earth through processes
such as mining, cutting down trees, and extracting fossil fuels. Many of these raw materials are
then transported to facilities that will manufacture them into products. Embodied carbon in this
step comes from the energy used to extract, process, and modify materials for use in a final
product. The fuels that are used to transport these raw materials to the manufacturing facility also
contribute to the embodied carbon of the product. 

2. MANUFACTURING: 

Once the raw materials arrive at the manufacturing plant, fuels and electricity are used in the
facility to process the raw materials into the final product. All of the electricity, resources, and
energy used during the raw material phase and manufacturing phases, including the
transportation of the raw materials to the manufacturing facility, make up the embodied carbon
of the product.

STEPS 3 AND 4 IN FIGURE 2 MAKE UP THE OPERATIONAL CARBON IN
A PRODUCT.

3. USE: 

A product's carbon footprint in the use phase comes from products that consume energy over
their lifetime such as refrigerators, cell phones, air conditioning units, and lightbulbs. For products
that do not consume energy, their carbon footprint comes from the energy used for cleaning or
maintenance. For example a carpet might need to be cleaned every year, and the clothes we wear
need to be laundered regularly. Both of those processes use energy which contributes to the
operational carbon of the product.

4. DISPOSAL: 

A product's carbon footprint in the disposal phase comes from the energy used to recover the
materials for recycling or to transport the product to final disposal (landfill, waste-to-energy,
composting, etc.). All of the electricity, resources, and energy used during the use phase and the
disposal phase make up the operational carbon of a product.
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WHY IS EMBODIED CARBON IMPORTANT?
To put things into perspective, a case study of
a mid-rise office building in Seattle
demonstrated that the embodied carbon of all
the building's products accounted for 84% of
the building's impact over a 50 year lifetime.
Operational carbon only accounted for 16% of
the building's impact over a 50 year lifetime. In
the Seattle case study, the operational carbon
is especially low because hydroelectricity is the
main energy source and energy code
requirements are strict. In areas where the
main energy source is coal or natural gas, the
embodied carbon of a building usually
accounts for about 50% of the building's
impact over a 50 year lifetime. 

Understanding the embodied carbon in your
product is done by conducting a Life Cycle
Assessment (LCA) to identify the Global
Warming Potential (GWP) of a product or
process. GWP represents the total of all the
GHG emissions in each phase of the product's
life cycle. Once an organization understands
the environmental impacts of the raw material
and manufacturing stages for their product,
they can develop a sustainable product
innovation process with the goal of reducing
the embodied carbon in both stages. 

If more companies evaluate and understand
the embodied carbon of their products, there
could be a significant reduction in the GHGs
emitted throughout the product life cycle.

HOW CAN COMPANIES REDUCE EMBODIED
CARBON?

Sourcing raw materials from a closer
location
Integrating recycled content into their
products
Reducing the energy used to manufacture
their products
Using renewable energy
Reducing materials used in their products
Reducing packaging
Creating product take-back programs or a
closed-loop process

Companies can reduce embodied carbon by:
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https://www.youtube.com/watch?v=r_5p6sNWffEt=2737


EMBODIED CARBON, LEED, AND EC3 TOOL
- BUILDING PRODUCTS

Materials and Resources: Building Products
and Optimization - Environmental Product
Declarations - Option 2 Multi-Attribute
Optimization

Possible 1 point
Procurement of Low Carbon Construction
Materials Pilot Credit

Possible 2 points
Circular Products Pilot Credit

Including: Supply Chain Circularity,
Products Designed for Circularity, or
Closed Loop Products
Possible 1 point

Leadership in Energy and Environmental
Design (LEED) is a widely used green building
rating system. LEED v4.1 provides credit for
disclosing the environmental impacts of
building products through an Environmental
Product Declaration (EPD). Furthermore, LEED
v4.1 provides credit for optimization where a
product's embodied carbon is reduced. Below
are the LEED credits that address embodied
carbon:

 
The Embodied Carbon in Construction
Calculator (EC3) tool helps compare the
embodied carbon of specific building
materials.

BENEFITS OF EMBODIED CARBON
REDUCTION

Reduced GHG emissions and energy
consumption
Cost savings from optimizing your products
and processes
Increased sales and competitive advantage
Demonstrating your commitment to more
sustainable products 
Stakeholder satisfaction 
Communicating your reduction
achievements

The embodied carbon conversation started in
the building products community, but it is
important to consider the embodied carbon in
ALL products. Every product has a carbon
footprint that can be reduced. The benefits of
reducing the embodied carbon in your
products are: 
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OPTIMIZE YOUR PRODUCTS TO DECREASE
EMBODIED CARBON THROUGH LCA AND
SPI
Sustainable Solutions Corporation (SSC), offers
two essential services to optimize your
products and decrease your embodied carbon.
These services are Life Cycle Assessment (LCA)
and Sustainable Product Innovation (SPI).

LCA is used to understand the impacts of a
product across its life cycle. LCAs can be used
to meet green building requirements,
transparency initiatives, and as a critical tool
for designing more sustainable products. 

The SPI process is embedded into a company's
stage-gate or new product development
process and enables product teams to consider
alternative materials, processes, sourcing, and
other aspects of a product.

THIRD-PARTY CERTIFICATION
TRANSPARENTLY DISCLOSES YOUR
EMBODIED CARBON REDUCTION 
GreenCircle Certified has multiple
certifications that support optimized products
and reduced embodied carbon. These include
our Life Cycle Assessment Optimized
certification, our Recycled Content
certification, and our Closed Loop Product
certification. By completing these various
certifications, GreenCircle verifies and certifies
claims that life cycle impacts of products were
reduced as a result of implemented changes
to the product based on previous LCA data.

WORKING TOGETHER TO CONQUER CARBON
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GREENCIRCLE'S CERTIFIED ENVIRONMENTAL FACTS (CEF) LABEL
ADDRESSES EMBODIED CARBON REDUCTION

CARBON EMISSIONS REDUCTION

CARBON EMISSIONS NEUTRAL 

RENEWABLE ENERGY USAGE

ENERGY USAGE REDUCTION 

CARBON NEUTRAL

Every attribute for building
products in green font
contributes to a LEED credit.
Specific LEED credits are called
out in the footnotes on the label.

WATER USAGE REDUCTION

OUTGOING WASTE TO LANDFILL REDUCTION 

WASTE DIVERSION FROM LANDFILL 

Every attribute on our label is third-party
verified in accordance with applicable
standards and are specific to your product and
operations. 

EMBODIED CARBON REDUCTION
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GREENCIRCLE'S CERTIFIED SUSTAINABILITY FACTS (CSF) LABEL
ADDRESSES EMBODIED CARBON REDUCTION

CARBON NEUTRAL

CARBON FOOTPRINT REDUCTION

LAND CONSERVATION
MEASURES IMPLEMENTED

SOIL HEALTH PRACTICES
IMPLEMENTED

NUTRIENT MANAGEMENT
PRACTICES

CARBON EMISSIONS 
REDUCTION - FACILITY

ENERGY USAGE REDUCTION

PERCENT RENEWABLE
ENERGY USAGE

WASTE DIVERSION
FROM LANDFILL

WATER USAGE REDUCTION 
- PER UNIT OF PRODUCT

OUTGOING WASTE TO
LANDFILL PERCENT CHANGE

WATER USAGE REDUCTION

Similar to our CEF label, every attribute on our
CSF label is third-party verified in accordance
with your specific industry and product. Our
CSF label is designed to tell your complete
sustainability story by not only capturing your
environmental efforts, but also your social
responsibility efforts. 
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LOOKING FORWARD
Pioneering companies such as Interface are developing carbon neutral and carbon
negative products by engineering carbon out of all the phases of their product life cycle.
Other companies like ASSA ABLOY have developed a Sustainable Product Innovation
process for their New Product Development program which focuses on making products
more sustainable, reducing embodied carbon, and reducing operational carbon in the
use phase.

WANT MORE INFORMATION ON EMBODIED CARBON?

Conquering Carbon: Evaluating Embodied Carbon in Products for a
Sustainable Future 
Conquering Carbon: Using Optimization to Reduce Embodied Carbon and
Design More Sustainable Products 

Check out our Conquering Carbon webinar series! We sat down with
sustainability experts from Interface, Skanska, Gensler, ASSA ABLOY, and the
U.S. Green Building Council to talk all things embodied carbon. Click the links
below to watch the recordings on YouTube!
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NEED HELP WITH LCA OR SPI?
Contact Nicole Meyer
Account Manager
Phone: 610-569-1047 x116
Email: Nicole@SustainableSolutionsCorporation.com
www.SustainableSolutionsCorporation.com

NEED HELP CERTIFYING EMBODIED CARBON REDUCTIONS?
Contact Ryan Heins
Account Manager
Phone: 610-569-1047 x119
Email: Ryan@GreenCircleCertified.com
www.GreenCircleCertified.com
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https://youtu.be/r_5p6sNWffE
https://youtu.be/r_5p6sNWffE
https://youtu.be/o_HxV7ERLs0
https://youtu.be/o_HxV7ERLs0


GREENCIRCLE CERTIFIED 

RESOURCES

FOLLOW US! CLICK THE ICONS BELOW.

CHECK OUT OUR PODCAST EPISODES!

Apple Podcasts
Spotify
More Places to Listen

Tad Talks Sustainability Podcast is hosted by
sustainability expert, Tad Radzinski, and his
daughter, Julianna Radzinski. During our
episodes, Tad clearly explains everything you
need to know about sustainability to help your
company optimize your sustainability strategy
and reach your goals. Tad offers tips for
reducing embodied carbon and operational
carbon, designing sustainable products and
packaging, setting sustainability goals, and so
much more.

Click here to listen:

OTHER DOWNLOADABLE DOCUMENTS

SUSTAINABLE SOLUTIONS CORPORATION
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https://www.youtube.com/channel/UCm2i1qlQYu4HGVXYVj1Fi2A
https://www.linkedin.com/company/greencircle-certified-llc-/mycompany/?viewAsMember=true
https://www.greencirclecertified.com/
https://www.youtube.com/channel/UCUWDGIrhYc6EptIvRkniJCA
https://www.linkedin.com/company/sustainable-solutions-corporation/mycompany/?viewAsMember=true
https://www.sustainablesolutionscorporation.com/
https://www.sustainablesolutionscorporation.com/resources
https://www.sustainablesolutionscorporation.com/resources
https://podcasts.apple.com/podcast/id1562933550?mt=2&app=podcast&ls=1
https://open.spotify.com/show/1kIQDZWgIYPAr5Q3uSu7s6
https://pod.link/1562933550
https://www.sustainablesolutionscorporation.com/resources

