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NIST Mission

promote U.S. innovation and industrial competitiveness by advancing measurement science,
standards, and technology in ways that enhance economic security and improve our quality of life
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https://www.nist.gov/

NIST is about Measurement Science

e What to measure
 How to measure

* How to communicate
 Physical measurement
* Meaning -> Indicators




2021 Biden administration
set goal to cut GHG
Emissions by 52%

2020 Five largest
Sustainability reporting
NGOs combined forces
towards uniform
sustainability reporting
standards.

2020 Manufacturing
accounts for 29% of GHG
emission in US

24.2% in energy demand

5.2% in direct processing
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Global push for more
accountability includes
supply chain focus.




Net-Zero Manufacturing Challenges

Fuels and Energy
Conversion
Transition manufacturing

practices to new Green
Energy Technologies

Materials and
Products

Increase sustainability and
efficiency in material and
industrial production
building on circular
principles (reduce, reuse,
recycling...).

Processes across the
life cycle

Improve processing at each
life cycle stage:

e Advanced manufacturing
e Supply chain
e Recovery

e Carbon Capture, Storage,
and Utilization (CCSU)

Systems Thinking

Principles for circular
product design

Sustainable Materials
Management

Carbon accounting metrics



IS the next sustainability paradigm

.Response to problems imposed by §@}\\\)\\\\

limited global resources
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Avoiding landfill or atmosphere
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Decarbonization Opportunities
Limit virgin material production
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A Proposed
Solution:
Circular

Economy
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Remanufacture/
Refurbish

Resal . L .
esale Distribute

Reuse/Repair

Recovery



Circular Economy needs new ways of measuring

Sustainable Manufacturing

Resource
Extraction D-W¢ o]e atlo
e Provide guidance for manufacturers to classify discarded materials
e Foster manufacturing partnerships to reuse material discards
o i:mifﬂ * |dentify most efficient recovery options
[ cycler . Qg
il b Operational efficiency
Manufacturer e Establish baselines on process impacts
; e Continuous improvement to reduce resource use and KPlIs supporting sustainability
Remanufacture Mechanical ® Measure and reduce GHG contributions
Recycler .
+ Circular Economy
Landfill * Product design for circularity

* Smart Materials Management
® Managing system dynamics

+ Decarbonization

e Limit virgin material production
e Increase efficiencies thru Life cycle thinking
e Integrate carbon capture, utilization, and storage (CCUS)



Standards Across the Manufacturing Lifecycle
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Operationalizing Manufacturing Decarbonization

Standards

Decarbonized
Manufacturlng — ®
Novel
/‘/1\’5\ Productlon ‘ ’
(( \ o

Measurements Circular System

. Analysis




LEADERSHIP OF STANDARDS

USG National Standards Strategy
for Critical and Emerging
Technology supports the
development of federal standards
policy to ensure continued U.S.
global economy competitiveness
and technology leadership



DEVELOPING A USG NSSCET IMPLEMENTATION PLAN

Supporting communication and coordination
information standards.gov

Hosting National listening sessions and
stakeholder engagement workshops (planning 6
sessions between September and December, 2023)

NIST as point of

entry to engaging on
the USG National
Standards Strategy for
Critical and Emerging
Technology

Established Visiting Committee on Advanced
Technology Subcommittee on International
Standards Development

increased standards engagement (FRN at the end of

. Posting Request for Information on barriers to
August)



Management
*|CS/03/100/70 Environmental Mgmt
*ISO/TC 301 Energy Mgmt
PZas il ® ISO/TC 176 Quality Mgmt
*BSI 8001 Circular Economy
Bazal < CEN JTC10 Material efficiency
+1SO 323 Circular Economy

SUSTAINABLE
DEVELOPMENT C E

GTALS an’

Goals Measurement

*ASTM E60 Sustainability

*UN Sustainable Development
+ISO/TC 184/SC 5 Mfg Automation

* GHG Protocols
*SASB

New Standards Supporting CE

ISO 323 Circular Economy
5 Working Groups on technical content
6 standards under development
High participation with 1 vote per country

ASTM E60.13 Sustainable Manufacturing
New Work Item:
Principles for Circular Product Design
Report:
ASTM Symposium Report Roadmapping Standards
for Circular Economy
Broad participation with 1 vote per organization

Others

* include technology, material, sector specific
13



CE Standards Efforts: ISO and ASTM

1K

ASTM INTERNATIONAL

ISO/TC 323 on Circular economy ASTM International Committee E60
on Sustainability

* Support sector-specific standards

. . * Operations — principle and
* Representatives from countries performance standards
Credit: ISO Credit: ASTM International

* Foundations for a shift to CE
* Macro-level management



ISO/TC 323 Circular Economy Standards

f ISO 59004
Terminology,
principles, frameworks
and guidance for
implementation
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 DefineaCE

* How can we
implement a CE?

e How does CE

contribute to the UN

SDGs?

J
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ISO 59010

Guidance on business
models and value
networks

)

(U

Business-oriented
guidance

Practical approaches
for implementing a CE
E.g., goal setting,
circularity problems

\

ISO 59020
Measuring and
assessing circularity

)

to be addressed J

¢

CE metrics

How to measure
success?

Aligned with I1SO
management, LCA
standards

J

February 2024

ISO/TC 323 on Circular economy

\

ISO 59040
Product Circularity
Datasheet

)

Provides a method of
passing CE
information

How to manage CE
information

Intended for

\ conformity /

Early 2025


https://www.iso.org/committee/7203984.html

ASTM E60

Sustainability

E60.01

Buildings &
Construction

E60.13

Sustainable
Manufacturing

Executive
Board

ASTM

US TAG Committee
ISO TC59/SC17 '?60 -
Sustainability Sustainability E60.

in Buildings
and Civil

Engineering

Works

Healthcare

US TAG

ISO 323
Circularity

E60.60

General
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Roadmap
released for
standards from
ASTM Circular
Economy
Workshop
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Manufacturing
ina
Circular Economy

Fostering a Circular Economy of Manufacturing Materials
Workshop Report

This report presents the key outcomes from the Warkshop: "Fostering Download Report
a Circular Economy of Manufaciuring Materials® jointly organized by

ASTM International and MIST, key takeaways from the proceeding

Survey: Manufacturing in 8 Circular Economy, and next steps for

addressing the standards nesds dentified in both.

Im addition to the standards identified, teo key takeaways stemmed
from the survey and workshop: first, participants have a
transformative, though fragmented, viskon for 8 new way of thinking
about how we create and use materials that i regenerative rather
than exiractive.

Second, participants are motivated to make this vision come true, and
they are indicative of a larger desire across the manufacturing sector
to impbement carcularity:

ASTHM Commities ESD on Sustainabiity is well-sulted to play a part in
developing and coordinating standards that foster a carcular economy
for manufaciuring materials.

Diovanload and read more i the full report.




ASTM International E60 on Sustainability

Foundational Standards for a CE New Work Item:
» Definitions/Terminology * LCA/LCls . ..
+ Reporting A.Gwde to Pr/nCIples. for
Circular Product Design
Systems Support Standards :
. i e A e * Main standard: general
e Systems Thinking * Labeling ..
e Traceability & Digital prlnC|p|es for CPD
Recoras » Appendices: sector-specific
Front-End Manufacturing principles and guidelines
Design Production

Back-End Recycling
Recovery Related

- More to come...volunteers needed

Fostering a Circular Economy of Manufacturing Materials



https://marketing.astm.org/acton/fs/blocks/showLandingPage/a/9652/p/p-039d/t/page/fm/0

Conclusion

Escoto et al. 2022

EVOLUTION OF MANUFACTURING STANDARDS

Standards Development Timeline
First . SR ’ IS0 323: Circular Economy
published
Last Anticipated TS E *
updated update 2018 e =l
ASTM E60.13 Sustainable Manufacturing
2016

IS0 20140: Evaluating energy efficiency and other factors of
manufacturing systems that influence the environment

2013 ﬁ_ +a
2019
IS0 14040: Life Cycle Assessment

IS0 14000: Environmental Management

IS0 9001: Quality Management

193?'———————*

2015

1990 2010 2020




Our NIST Team

Get Involved

J

Nehika
Mathur

KC Morris

Z/

Noah Buddhika
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Abheek

Algseer Chatterjee

Vincenzo
Ferrero

Maya
Reslan

Kelsea
Schumacher

KC Morris (kcm@nist.gov)

Member

Committee E60 on
Sustainability

Amy Costello, Armstrong World
ASTM E60 Chair
AACostello@armstrongceilings.com

Kristy Straiton, ASTM
Technical Committee Operations
kstraiton@astm.org

ISO TC 323 on Circular
Economy

TAG Co-chairs

Michele Wallace, Cotton Incorporated
mwallace@cottoninc.com

Mike Levy, First Environment
mlevy@firstenvironment.com

https://www.nist.gov/circular-economy
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