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Scopes of Emissions
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The Global Building Stock is Growing

* Global building stock
predicted to double by
2060 (according to 2017
Global Status Report)

* The equivalent of
adding one New York
City each month for 40
years

« ~2.5 trillion square feet
of added floor area
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Operational Efficiency Is Improving

Operational efficiency
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the embodied piece is
becoming more
important

81%

Q U.S. DEPARTMENT OF ENERGY
/\‘

https://www.ashrae.org/file%20library/about/position%20documents/pd buildingdecarbonization 2022.pdf



https://www.ashrae.org/file%20library/about/position%20documents/pd_buildingdecarbonization_2022.pdf

Questions or comments?

Please email SolarDecathlon@nrel.qov

This work was authored by the National Renewable Energy Laboratory, operated by Alliance for Sustainable Energy, LLC, for the U.S. Department
of Energy (DOE) under Contract No. DE-AC36-08G028308. Funding provided by the U.S. Department of Energy Building Technologies Office.
The views expressed in the presentation do not necessarily represent the views of the DOE or the U.S. Government. The U.S. Government retains
and the publisher, by accepting the article for publication, acknowledges that the U.S. Government retains a nonexclusive, paid-up, irrevocable,
worldwide license to publish or reproduce the published form of this work, or allow others to do so, for U.S. Government purposes.
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Terminology

» Total emissions
from carbon
dioxide equivalents
associated with
extraction,
processing,
manufacturing, and
transporting of raw
materials for the
construction of
buildings
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* Total energy
associated with
extraction,
processing,
manufacturing, and
transporting of raw
materials for the
construction of
buildings

Embodied Carbon Embodied Energy Embodied Water

 Total volume of
freshwater
associated with
extraction,
processing,
manufacturing, and
transporting of raw
materials for the
construction of
buildings




Building Life-Cycle
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Building Life-Cycle
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More Terminology

Cradle to Grave

A product or
material’s full life
cycle from
extraction to
disposal,
acknowledges
that a certain
amount of waste
is produced
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More Terminology

Cradle to Grave

* A product or * A product or
material’s full life material’'s partial
cycle from life cycle from
extraction to extraction to
disposal; factory gate;
acknowledges evaluates
that a certain environmental
amount of waste impact before it
is produced reaches the

consumer
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Cradle-to-Grave vs. Cradle-to-Gate
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More Terminology

Cradle to Grave

Cradle to Cradle

* A product or * A product or  Creating products
material’s full life material’'s partial or materials that
cycle from life cycle from can be truly
extraction to extraction to recycled at the
disposal; factory gate; end of their life;
acknowledges evaluates everything is a
that a certain environmental resource for
amount of waste impact before it something else
is produced reaches the

consumer
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Circular Economy: Cradle to Cradle Approach
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Circular Economy: Cradle to Cradle Approach
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Circular Economy: Cradle to Cradle Approach
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Circular Economy: Cradle to Cradle Approach
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The Green Arrows Do Not Come Without a Carbon Penalty

Recyclin
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Questions or comments?

Please email SolarDecathlon@nrel.qov
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worldwide license to publish or reproduce the published form of this work, or allow others to do so, for U.S. Government purposes.
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