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Outline

Å Environmental problems and market trends

Å Complementary ideas driving innovation 
ÅGreen Chemistry

ÅFocuses on reducing hazard

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

ÅExisting and emerging tools include:

ïEPAôs Design for the Environment Program

ïThe Green Screen for Safer Chemicals

ïCleanGredients

ÅCradle to Cradle design

ÅFocuses on reducing hazard and 

ÅPromotes sustainable material flows across a productôs life 
cycle



Mountains (and Rivers) of Waste in the 

Land of Unintended Consequences

http://images.google.com/imgres?imgurl=http://blogsofbainbridge.typepad.com/dailygreens/images/coverpaperorplastic_1.gif&imgrefurl=http://blogsofbainbridge.typepad.com/dailygreens/2006/04/14_buried_in_a_.html&h=160&w=175&sz=11&hl=en&start=10&sig2=r8sbzUdxT9zF85JvqHDf0w&um=1&tbnid=WdLLv86SRhwZ4M:&tbnh=91&tbnw=100&ei=pK4bR5nrBqT-gQP33OjLBw&prev=/images%3Fq%3Dmountains%2Bof%2Bpackaging%2Bwaste%26svnum%3D10%26um%3D1%26hl%3Den%26rls%3DIBMA,IBMA:2006-36,IBMA:en%26sa%3DN




Endocrine Disruptors

Å Chemicals that mimic or block the activities of hormones or alter the 

concentrations of natural hormones 

Å Examples commonly used in cleaning products

ÅAlkylphenol ethoxylates degrade to alkyl phenols  

ÅParticularly in aquatic and anaerobic environments

ÅNonylphenol found in dust samples in study of homes

ÅSome phthalates used  in fragrances

Fish testes containing 

ovarian tissue due to 

exposure to ED compounds



ñScientists Drug-Test Whole Citiesò 

Å ñItôs a community urinalysis,ò said 
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). 

Å ñOne of the early results of the new 
study showed big differences in 
methamphetamine (meth) use city to 
city. One urban area with a gambling 
industry had meth levels more than 
five times higher than other cities. Yet 
meth levels were virtually nonexistent 
in some smaller Midwestern localesò, 
said Jennifer Field, the lead 
researcher and a professor of 
environmental toxicology at OSU. 

Å ñThe ingredient Americans consume 
and excrete the most was caffeineò, 
Field said. 



Body Burden testing raises public awareness

of chemicals in products :

ñEvery single sample of mother or baby 

blood tested positive for an array of chemicals 

linked to birth defects or certain types of cancer.ò

http://www.wwf.org.uk/chemicals/biotourbaby.asp

Growing Consumer Concern About Product 

Safety: ñWhich Companies Can I Trust?ò

Toy scandal only 

accentuates 

consumer  concern

http://www.wwf.org.uk/chemicals/biotourbaby.asp


A Growing Green Economy



9

Wal-Martôs Principles for Preferred Chemical 

Intensive Products

Safe Products for Mother, Child, and the Environment

üWhen 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.

üWe will favor those products that do not contain the following:

Chemicals Harmful to Human Health (CMRs)

ÅCarcinogensïcan cause cancer

ÅMutagensïcan damage genetic material

ÅReproductive Toxicantsïmay affect reproduction or the unborn

Chemicals Harmful to the Environment (PBTs)

ÅPersistentïdo not break down in the environment

ÅBioaccumulativeïbuilds up in the food chain

ÅToxicïcauses death or damage to organisms in the environment



Branding Green Products



Responsible Organization Trend: Focus 

on Sustainability

N

Compliance

(Only as good as

we are forced to beé)

Environment

(ISO 14001)

Sustainability



Emerging Ideas that Drive Innovation*

Green Chemistry and Cradle to Cradle Design

Innovation

ñFresh thinking that creates valueò

(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

Command & Control

Å Warning labels

ÅHow to use it

Å How not to use it

Å Regulations

Å Chemical bans

Benign by Design

Å Green Chemistry

Å Continual improvement

or



Risk = Hazard x Exposure

Green Chemistry: Focus on Hazard

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

Å 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:ñthe considered transition 
from a chemical of particular concern to safer 
chemicals or non-chemical alternatives.ò

2. DfE Motto: ñIf itôs not in your product, you donôt have 
to worry about it.ò



USEPA DfE Hazard Assessment Protocols

See Environmental Profiles of Chemical Flame Retardant Alternatives for Low Density Polyurethane Foam at:  

http://www.epa.gov/dfe/pubs/flameret/ffr-alt.htm
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ÅBuilds on DfE Hazard Assessment Protocols

ÅBenchmarks Chemicals into 4 Categories 

ÅBased on Hazard Endpoints and

ÅThresholds of Concern

  Benchmark 4

  Prefer ï Safer Chemical

  Benchmark 1

  Avoid ï Chemical of 

      High Concern

  Benchmark 2

  Use but Search for Safer

     Substitutes

  Benchmark 3

   Use but Still Opportunity  

      for Improvement

The Green Screen for Safer Chemicals
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  Benchmark 4

  Prefer ï Safer Chemical

  Benchmark 3

   Use but Still Opportunity  

      for Improvement

  Benchmark 2

  Use but Search for Safer

     Substitutes

  Benchmark 1

  Avoid ï Chemical of 

      High Concern

You really want to blast your 
way 
out of  this hazard! �² and get 
back on course


