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The Government Role in Green Chemistry?The Government Role in Green Chemistry?



Thank youThank you… to the Home Team!

Husband, Wes, 
and son, James, 

Mt. Rainier, 
August 2005



The ChallengeThe Challenge……

Creating a Sustainable Creating a Sustainable 
Chemical Enterprise Chemical Enterprise –– 

Environmentally Friendly Environmentally Friendly 
and Economically Viable.and Economically Viable.



SustainabilitySustainability… Chemistry is Key!
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The Scientific Community RespondsThe Scientific Community Responds
Innovation Collaboration Education

StellenboschStellenbosch, So. Africa, 2007
Cape Town Declaration

“We… hold ourselves personally responsible 
for…advancing Green Chemistry…””



Scientific Societies Scientific Societies 
RespondRespond

EducationEducation CollaborationCollaboration InnovationInnovation

““WeWe……pledge to work together to promote pledge to work together to promote 
global sustainable developmentglobal sustainable development…”…”



WhatWhat’’s Neededs Needed…?

InnovationInnovation – recreating our companies, 
our universities and ourselves

CollaborationCollaboration – building a vibrant and 
vocal technical community 

EducationEducation – engaging legislators, the 
public, the media and the next 
generation.

Food Water

Energy



ImprovingImproving people’s lives through 
the transforming power 

of chemistry!

Innovation Collaboration Education



ACS Environmental HistoryACS Environmental History

1912     First environmentally related technical section
1952     First Committee on Air Pollution
1967     Started publishing Environmental Science & 

Technology
1968     First Committee on Environmental Improvement
1969     Published Cleaning Our Environment: The 

Chemical Basis for Action
1995     Convened Stakeholders to Establish U.S. 

Presidential Green Chemistry Challenge Award 
and Green Chemistry and Engineering 
Conference (annual)

2001     Established ACS Green Chemistry Institute



12 Principles 12 Principles of Green Chemistry 
Paul T. Anastas and John C. Warner, 

Green Chemistry: Theory and Practice (2000)

1. Prevent waste
2. Achieve atom economy: maximize incorporation
3. Use less hazardous synthesis steps
4. Design safer chemicals
5. Use safer solvents and auxiliaries
6. Design for energy efficiency
7. Use renewable feedstocks
8. Reduce derivatives (make what you want!)
9. Catalytic reagents are superior to stoichiometric
10. Design for degradation
11. Real-time analysis for pollution prevention
12. Inherently safer chemistry prevents accidents

Innovation Collaboration Education



12 Principles 12 Principles of Green Engineering 
Paul T. Anastas and Julie B. Zimmerman, 

Design through the 12 Principles of Green Engineering (2003)

1. Consider non-hazardous inputs/outputs
2. Prevent waste, rather than treat or clean up
3. Design operations to minimize consumption 
4. Design to maximize efficiency 
5. Design for “output pulled" rather than “input pushed"
6. Promote recycle, reuse, or beneficial disposition
7. Design for targeted durability, not immortality
8. Size for need, not "One Size Fits All"
9. Promote material reuse 
10. Design with available energy and material flows
11. Enable reuse of component parts 
12. Renewable materials and energy inputs

Innovation Collaboration Education



EducatingEducating the Next Generation
Hancock Student Awards
Breen Memorial Student Fellowships
Annual Summer School Program

2 weeks, National Science Foundation (NSF) 
Funding
50-60 students/postdocs 
10-12 instructors across industry and academia

Innovation Collaboration Education



Educating Educating International Audiences

Green Chemistry workshop for high school 
teachers (Hong Kong)

African Chemical Congress (Ethiopia - 2006)

Innovation Collaboration Education

via Video



Convening Convening Scientists

Green Chemistry 
Conference

Innovation Collaboration Education



Publishing Publishing Green Chemistry
Innovation Collaboration Education

ACS Journal and Magazine Coverage of 
Green and Sustainable Chemistry and Engineering



CommunicatingCommunicating Green Chemistry

ACS Green Chemistry Institute had more media 
coverage in 2006 than ever in its history.

Over 40 million pairs of “eyes”
for print stories
Over 20 million pairs of “eyes”
for web stories

ACS GCI launched a radio series with NPR-
Marketplace that featured several Green 
Chemistry topics on the morning and evening 
drives.

Innovation Collaboration Education



ConnectingConnecting Scientists and the Public

www.GreenChemEx.org

Innovation Collaboration Education



BuildingBuilding Focused Collaborations

Pharma Roundtable Mission
To catalyze the implementation of GC 

and GE in the pharmaceutical industry 
globally.

Corporations and ACS
Sharing a commitment to 

integrate GC and GE from drug 
discovery through to final production

Informing and influencing the 
research agenda

Innovation Collaboration Education



EnablingEnabling Industrial Change

New column in 
the search results

“Greenness”
Profile

www.nemi.govwww.nemi.gov

Innovation Collaboration Education



Recognizing Recognizing Innovation: 
Green Chemistry Awards

US Presidential Green Chemistry Challenge Award
Collaboration of ACS and US EPA
Awarded each June at the National Academy of Sciences
Recognizing improvements from industry, small business and 
science.

ACS Affordable Green Chemistry Award 
Endowed by Rohm and Haas Company
Recognizing scientific discoveries that deliver cost-effective and 
environmentally friendly products and/or processes

Innovation Collaboration Education



Educating Business Educating Business 
about Green Chemistry

Case studies being used in MBA programs 
from Oregon to New York.

Environmentally friendly cleaning products (DuPont)
Green ListTM Nontoxic ingredients (SC Johnson)
Eco-friendly Plastic Resins (NatureWorks) 
Green Manufacturing of Zoloft® (Pfizer)
Environmentally friendly and recyclable carpeting 
(Shaw)
Biobased paint coatings (ADM)

Innovation Collaboration Education



Establishing Establishing a National Agenda

Collaborating across 
industry, academia, 
government and 
scientific societies
Bringing together 
sustainable chemistry 
and engineering
Looking at the long 
term, i.e., 20-years and 
a 100-years…

Innovation Collaboration Education

U.S. National Academies ReportU.S. National Academies Report



Green and Sustainable 
Chemistry and Engineering

Life Cycle Analysis
Toxicology
Renewable Feedstocks
Renewable Fuels
Energy Intensity of Chemical 

Processing
Separation, Sequestration and 

Utilization of Carbon Dioxide
Education

Innovation Collaboration Education

Research and EducationResearch and Education ChallengesChallenges



Identifying Identifying Incentives and Barriers to the 
Adoption of Sustainable Chemistry

Harvard/Yale/ACS Workshop  Harvard/Yale/ACS Workshop  -- February 2007February 2007
Collaborating across academia, industry, government and NGO’s
Documenting current barriers to green chemistry
Creating an information exchange mechanism

ACS Workshop ACS Workshop -- April 2008
Focusing on incentives and impediments
Emphasizing industry involvement
Establishing an ACS public policy agenda

Innovation Collaboration Education



The Government Role The Government Role in Green Chemistryin Green Chemistry

Providing regulatory flexibility for superior 
environmental performance through clean technologies
Enhancing tax incentives for research, development, 
and adoption of cleaner technologies and processes
Funding research and development of new 
environmentally benign processes and technologies
Facilitating sharing of information and ideas about 
preventing pollution and applications of new 
technologies
Guaranteeing preferential government purchasing of 
safer technologies 
Organizing award programs to recognize      
businesses that incorporate pollution prevention

Innovation Collaboration Education



Scientific 
Society

Industry

GovernmentAcademia

Changing Changing the Way We Innovate!

No one ….

…can go it alone!

Innovation Collaboration Education



Thank Thank You!
Organizers

California Department of Toxic Substances Control

Major ACS Partners for Green and Sustainable Chemistry and 
Engineering 

ACS Green Chemistry Institute
U.S. Environmental Protection Agency 

National Academies 
American Chemistry Council 

American Institute of Chemical Engineers
Harvard and Yale Universities



Contact Contact Information

Dr. Catherine T. “Katie” Hunt
President, American Chemical Society

president@acs.org
www.acs.org
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