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Outline

A Environmental problems and market trends

A Complementary ideas driving innovation
A Green Chemistry
A Focuses on reducing hazard

A Tools and metrics are needed to support companies on the
path to green chemistry

A Existing and emerging tools include:
i EPAG6s Design for the Enviro
I The Green Screen for Safer Chemicals
I CleanGredients
A Cradle to Cradle design
A Focuses on reducing hazard and

APromotes sustainable materi al
cycle



Mountains (and Rivers) of Waste in the
Land of Unintended Consequences
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Why Business Is Taking It So Seriously

BY JOMN CAREY (2.60)




Endocrine Disruptors

A Chemicals that mimic or block the activities of hormones or alter the
concentrations of natural hormones

A Examples commonly used in cleaning products
A Alkylphenol ethoxylates degrade to alkyl phenols
A Particularly in aquatic and anaerobic environments
A Nonylphenol found in dust samples in study of homes
A Some phthalates used in fragrances
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Caleb Banta-Green, a University of

WA drug abuse researcher who was

part of the Oregon State team. The
scientists presented their results at a
meeting of the ACS in Boston (Aug
2007).

NOne of the early r
study showed big differences in
methamphetamine (meth) use city to

city. One urban area with a gambling
iIndustry had meth levels more than

five times higher than other cities. Yet
meth levels were virtually nonexistent

I n some smaller Mid
said Jennifer Field, the lead

researcher and a professor of
environmental toxicology at OSU.

NThe 1 ngredient Ame
and excrete the mos
Field said.



Growing Consumer Concern About Product
Safety: nWhich Compani e

Body Burden testing raises public awareness
of chemicals in products :

rEvery single sample of mother or baby SLC/( Of DI/(/Sﬁ

Chemicals in Common Products—

blood tested positive for an array of chemicals A Neadless Haafth £idk 5 Dk Homes

linked to birth defects or certain types of cancer.
http://www.wwf.org.uk/chemicals/biotourbaby.asp

Toy scandal only
accentuates
consumer concern
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http://www.wwf.org.uk/chemicals/biotourbaby.asp

A Growing Green Economy

GreenBiz.com

Hot Topics | Mews | GreenBiz Radio | Resources | JobLink | €

Green Building Survey Shows 20% Growt
in 2005, 30% in 2006

Source: GreenBiz.com

MEW YORK, May 3, 2006 - Preliminary results of a McGraw-H
Construction/Mational Association of Home Builders (NWAHB)
survey indicated that there was a 20% increase in 2005 among
those in the home building community who are focusing their
attention on green, environmentally- responsible building, whichy
is expected to increase by another 30% this year.

The research findings will be issued May 15 in the Residential
Green Building edition of McGraw-Hill Construction’s series of
SmartMarket Reports.

‘4 Start

E D/ ERE 18] 4 Micr

SUBSCRIBE

Showcasing the Growth of the Green Economy - washingtonpost.com
Ware is one of the owners of Eco-Green Living, a Logan Circle store that sells organic and
fairtrade products such as teas, hemp boots and even the ...
www.washingtonpost.com/wp-dyn/content/article/2006/10/15/AR2006101500685_html -
Similar pages - Mote this

World Business Council for Sustainable Development (WBCSD)

Around the world, farsighted companies are creating new green products and ... That
optimism may be the best evidence that the growth of green policies is ...
www.whesd.org/Plugins/DocSearchi/details.asp?DocTypeld=328&0bjectld=MjI1MTQ - 72k -
Cached - Similar pages - Mote this

Winslow Green Growth Fund: On the Rise Again

The Winslow Green Growth Fund's three-year returns are 19.51 percent ... risk and cost and
the impact green products have on enhancing revenue growth--and ...
www.socialfunds_com/news/article cgi/1771.html - 27k - Cached - Similar pages - MNote this

Green power needs marketing

They constructed low-growth and high-growth models by studying the actual penetration of
green power markets to date, by considering the S-shaped "product ...
www.bl_gow/Science-Articles/Archive/greenPower_html - 13k -

Cached - Similar pages - Note this

Green-e Audit Report Reveals Significant Annual Growth in Green ...
“With the doubling of certified products in 2003, we're looking forward to seeing the next
year's results, which should show another growth year for Green-e ...
www.energyvortex.com/pages/headlinedetails.cfm7id=1027 - 26k -

Cached - Similar pages - Mote this

ror Forecasting the Growth of Green Power Markets in the United States
File Format: PDF/Adobe Acrobat - View as HTML

The general pattern of market development among these green products and activities has.
almost without exception been one of steady but restrained growth ...
www.eere_energy.gov/greenpower/resources/pdfs 30101 pdf - Similar pages - MNote this
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Wal-Mart 6s Principles f
Intensive Products

Safe Products for Mother, Child, and the Environment

U When we suspect that an ingredient in a product or the product itself is
capable of causing harm to human health and the environment, we will
act to find better alternatives.

U We will favor those products that do not contain the following:

Chemicals Harmful to Human Health (CMRS)
ACarcinogens i can cause cancer
MAVutagens i can damage genetic material
AReproductive Toxicants i may affect reproduction or the unborn

Chemicals Harmful to the Environment (PBTs)
Mersistent i do not break down in the environment
Mioaccumulative i builds up in the food chain
Aoxic i causes death or damage to organisms in the environment

0,



Branding Green Products

"L this is the house that
method detoxed.

detox your home.

seoxigtle AN

we're detoxing Seattle, check it out here. gingerbread + spice and everything nice. market tote. find out how.

spend $20 and get a free method reusabie




Responsible Organization Trend: Focus
on Sustainability

Compliance :> Environment :> Sustainability
(Only as good as (ISO 14001)
we are forced to beé) _}'F



Emerging Ideas that Drive Innovation*

Green Chemistry and Cradle to Cradle Design

4.00

Innovation

NFresh thinking tha

(Richard Lyons, Chief Learning Officer at Goldman Sachs)

*From Special Report on Innovation, Oct 13, 2007, The Economist



Green Chemistry: Reducing Risk by
Reducing Hazard

4 | |
Command & Control Benign by Design
A Warning labels A Green Chemistry

A How to use it A Continual improvement
A How not to use it
A Regulations
A Chemical bans

GREEN

CHEMISTRY

TOXIC




Green Chemistry: Focus on Hazard

Risk = Hazard x Exposure

A Green Chemistry focuses on hazard assessment
and continual Improvement, rather than on risk
assessment and risk management

A There is a need for tools and metrics to identify
safer alternatives (chemicals and processes)



Promoting Green Chemistry:
USEPA Design for the Environment (DfE) Program Themes

1. Informed Substitution:nt he consi der ec
from a chemical of particular concern to safer
chemicals ornon-c he mi ¢ a | al ternat.i

2. DfEMotto: nl f 1T to0s not 1 n your
to worry about 1t.0




USEPA DfE Hazard Assessment Protocols

HN=HMNo
W= ez

L = Low hazard concern

= hderate hazard concern
H = High hazard concern

L, M, or ¥ = Endpaint aszigned uzing estimated walues and professional judgment(Structure Activity Relationships)
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See Environmental Profiles of Chemical Flame Retardant Alternatives for Low Density Polyurethane Foam at:
http://www.epa.gov/dfe/pubs/flameret/ffr-alt.ntm




The Green Screen for Safer Chemicals

Benchmark 4

Muilds on DfE Hazard Assessment Protocols
ABenchmarks Chemicals into 4 Categories

A Based on Hazard Endpoints and

A Thresholds of Concern

Prefer i Safer Chemical

Benchmark 3

J

Use but Still Opportunity
for Improvement

/

Benchmark 1

Avoid i Chemical of
High Concern CLEAN

O PRODUCTION
ACTION
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Prefer i Safer Chemical

Benchmark 3

for Improvement
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Avoid i Chemidal of

High Concern

CLEAN

c. PRODUCTION
ACTION




