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Overview 

• Background on Interagency Effort 
• Why Alternatives Assessment 
• Defining Alternatives Assessment 
• History of Assessing Alternatives  
• Alternatives Assessment Processes 
• Discussion 
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Interagency Alternatives Assessment 
Dialog 

• Recognition of numerous efforts at the federal, state, and local 
levels on alternatives assessment 

• Recognition of limited coordination despite similar challenges. 

• Different approaches to and definitions of alternatives 
assessment 

• Opportunities for sharing of resources and expertise that could 
lead enhanced risk reduction opportunities/adoption of safer 
chemicals 

• March/April 2011 meeting attended by 40 experts from 12 
federal and 7 state agencies 
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Next Steps from 2011 Meeting 
• Continued education and dialog supported by 

an interagency workgroup 

• “The informal interagency alternatives 
assessment advisory group seeks to advance 
the practice of alternatives assessment for 
informed substitution across federal, state, 
and local agencies through networking, 
sharing of experiences, development of 
common approaches, tools, datasets and 
frameworks, and creation of a community of 
practice.” 
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Why Alternatives Assessment 

• Slow, resource intensive and reactionary chemical 
by chemical risk assessment processes 

• Focus on the identification of threshold values that 
represent “acceptable risk” and exposure control 

• Data on toxicity, use, and exposure are limited 

• Prevention delayed while debates over risk 

• Narrow focus on risks within jurisdictions and 
problem of the day approach can lead to trade-offs 

• Does not drive innovation in safer chemicals 
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CDC National Conversation on 

Chemical Exposures, 2011  
• Adequate protection of the public’s health is hampered by 

deficient testing and information collection authority, 
fragmentation and segregation of critically related public 
health concerns into separate agency silos, lack of 
communication between agencies, limited transparency and 
accountability, inadequate funding, inappropriate 
placement of the burden to prove harm, and insufficient 
attention to the concerns of vulnerable communities.  

• A fundamental shift of emphasis is needed in our nation’s 
approach to chemical exposures toward the development, 
adoption, and evaluation of safer alternatives.   

http://www.atsdr.cdc.gov/nationalconversation/  

http://www.atsdr.cdc.gov/nationalconversation/
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Defining Alternatives Assessment 

• Alternatives Assessment.  A process for identifying and 
comparing potential chemical and non-chemical 
alternatives that could replace chemicals or technologies 
of concern on the basis of their hazards, performance, 
and economic viability 

• Comparative Chemicals Assessment.  The process of 
comparing chemical alternatives on the basis of their 
chemical hazards. 

• Informed Substitution.  A considered transition from a 
chemical of particular concern to safer chemicals or non-
chemical alternatives.  
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More definitions 
• Safer Alternative.  An option, including the option of not 

continuing an activity, that is healthier for humans and the 
environment than the existing means of meeting that need. 

• Safer Chemical.  A chemical that, due to its inherent chemical 
and physical properties, exhibits a lower propensity to persist 
in the environment, accumulate in organisms and induce 
adverse effects in toxicological studies. 

• Green Chemistry.  The design of chemical products and 
processes that reduce or eliminate the use or generation of 
hazardous substances throughout their manufacture, use and 
disposal. 
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Benefits of Alternatives Assessment 

• Shift from problem-sphere to solutions and opportunities 
to promote innovation, cost-savings, job creation – 
systematic way to transition to safer chemistry 

• Greater opportunity for stakeholder engagement 

• Allows agencies to use regulatory, discretionary or 
collaborative powers to encourage action even when 
science isn’t perfect 

• Leads to better product design – promote 
improvement/innovation 

• Can lead to multi-risk reduction (energy/toxics) 
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History of Alternatives Assessment 

• Long history of chemicals prioritization and substitution 
in industrial hygiene and pollution prevention 

• Lots of consideration of substitution in government 
policies 

• But few requirements to conduct alternatives 
assessments 
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History of Alternatives Assessment – 
Global and Europe 

• Background in Northern European chemicals policies 

– “Anyone handling or importing a chemical product 
shall take such steps and otherwise observe such 
precautions as are necessary to prevent or 
minimize harm to human beings or to the 
environment. This includes avoiding chemical 
products for which less hazardous substitutes are 
available.” (Swedish Act on Chemical Products, 
1985) 
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Historical Perspective 
• National Environmental Protection Act requires assessments of “all 

reasonable alternatives, including no action” in EIS’s to foster 
“excellent action” (1970) 

• Endangered Species Act requires consideration of “reasonable and 
prudent alternatives” (1982) 

• Montreal Protocol – 1989 - Chemical Technical Options Committee 
reviews alternatives for ozone depleting substances 

• European occupational/environmental laws require substitution of 
specific high concern chemicals – CMRs – based on hazard 
classification 
– Cosmetics directive 
– Carcinogens and Chemical Agents directives 
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Alternatives Assessment in REACH 
 

2007  European Union’s REACH Regulation came into force 
• Authorization requires that firms wishing to use 

Substances of Very High Concern (SVHC - Annex XIII) that 
cannot be adequately controlled must assess suitable 
alternatives and, if suitable alternatives are available, 
may prepare a substitution plan. 

• Article manufacturers/retailers must identify SVHCs in 
products 

• The European Chemicals Agency published Guidance on 
Alternatives Assessment for Restrictions (Annex XV) in 
2007 

http://echa.europa.eu/documents/10162/17229/a
uthorisation_application_en.pdf  

http://echa.europa.eu/documents/10162/17229/authorisation_application_en.pdf
http://echa.europa.eu/documents/10162/17229/authorisation_application_en.pdf
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Drivers of substitution and alternatives 
assessment in the U.S. 

• Great Lakes Water Quality agreement 1976: “the discharge of 
toxic substances in toxic amounts be prohibited and the 
discharge of any or all persistent toxic substances be virtually 
eliminated.” 

• Pollution Prevention Act of 1990 – establishes prevention at 
source at top of hierarchy of prevention – EPA activities 
around Clean Technology Substitutes, etc 

• More recent (2000s)– GSA and DOD purchasing requirements 
for less and non-toxic products 

• Chemical plant security/Process safety management 
• TSCA Reform – Safe Chemicals Act of 2011 



15 

State Actions on Alternatives Assessment 

• California Safe Drinking Water and Toxic Enforcement Act 
of 1986 (aka Prop 65) prohibits businesses from 
discharging chemicals that have carcinogenic or 
reproductive toxicity effects into sources of drinking 
water- driver for substitution 

• MA Toxics Use Reduction Act (1990) requires 
understanding materials throughput and alternatives 
assessment planning 

• Numerous single state bans of chemicals: Hg; PBDEs; 
phthalates, lead, BPA 

• More comprehensive policies:  ME, WA, MN, CA, MA 
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Current Alternatives Assessment 
Activities 

• Federal 
– EPA 
– NIOSH 

• State 
– CA 
– MA 
– WA 
– Interstate Clearinghouse on Chemicals 

• International 
• NGO/Industry 
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EPA – Design for Environment 
• DfE works in partnership with industry, environmental 

groups, and academia to advance informed substitution and 
through hazard reduction and incentives for adoption. 

• Two programs 
– Safer Product Labeling -uses EPA's chemical 

expertise/tools to evaluate products and to label those 
that have met the program's standards. 

– Alternatives Assessment - Helps industries choose safer 
chemicals for specific applications and develops guidance 
for evaluation  

www.epa.gov/dfe 

http://www.epa.gov/dfe
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NIOSH – Prevention through Design 
(PtD) 

• PtD addresses occupational safety and health needs by 
eliminating hazards and minimizing risks to workers throughout 
the lifecycle of work processes. 

• Work on health hazard banding to address barriers to 
minimizing chemical risks in absence of exposure limits and to 
promote prioritization, risk reduction and informed substitution 
in design 

• Development of hazard categorization/bands for different 
endpoints that can be used in determining appropriate actions 

http://www.cdc.gov/niosh/topics/ctrlbanding/ctrlbandingfaq.html 

http://www.cdc.gov/niosh/topics/ptd/  

http://www.cdc.gov/niosh/topics/ctrlbanding/ctrlbandingfaq.html
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Washington State 
• Children’s Safe Products Act (2008) 

– July 2009: Prioritized and published list of 2,044 high 
priority chemicals 

– 2010: Published reporting list of 66 chemicals of high 
concern to children 

• August 2012, manufacturers of children's products must report 
to Ecology if their products contain these chemicals. 

• 2012 Draft amendments to Act requiring alternatives 
assessment for high concern chemicals 

• Development of stakeholder alternatives assessment process 
and tools – conducted alternatives assessment for DecaBDE 

http://www.ecy.wa.gov/programs/hwtr/ChemAlternatives/index.html  

http://www.ecy.wa.gov/programs/hwtr/ChemAlternatives/index.html


20 

Massachusetts Toxics Use Reduction 
Program 

• Five Chemicals Alternatives Assessment Study 
• 2005 - State legislature chose five chemicals: 

– Lead 
– Formaldehyde  
– Perchloroethylene  
– Hexavalent chromium 
– Di-(2 ethylhexyl) phthalate (DEHP) 

• For each substance, TURI was to: 

– Describe significant uses in manufacturing and products 
– Identify possible safer alternatives, proven and emergent, 

for selected uses http://www.turi.org/About/Library/TURI-
Publications/2006_Five_Chemicals_Alternatives_Assessment_Study 
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California – Green Chemistry Initiative 
• 2007- DTSC launches Green Chemistry Initiative – education, 

stakeholder engagement, science review 
• 2008 state legislature passes: 

– AB 1879 requires the state to identify chemicals of high concern in 
products, to evaluate alternatives, and to specify appropriate 
regulatory responses 

– SB 509 requires the state to establish a public, on-line Toxics 
Information Clearinghouse on the hazards of chemicals found in 
products 

• 2011 Draft Safer Consumer Products Regulations create a process 
prioritizing chemicals and products of concern and analyzing 
alternatives 

http://www.dtsc.ca.gov/pollutionprevention/greenchemistryinitiative/index.cfm  

http://www.dtsc.ca.gov/pollutionprevention/greenchemistryinitiative/index.cfm


EU Member States – Substitution Portal 

www.subsport.eu  

http://www.subsport.eu/


www.cleanproduction.org  

http://www.cleanproduction.org/


Industry Efforts 
• Tools to assess and prioritize chemicals and products 
• Restricted Substances Lists 
• Reformulation of products and product design strategies 

to eliminate chemicals of concern 
• Ingredient disclosure 
• Chemical use policies 

www.greenchemistryandcommerce.org  

http://www.greenchemistryandcommerce.org/


– Recall the definition: A process for identifying and 
comparing potential chemical and non-chemical 
alternatives that could replace chemicals or technologies 
of concern on the basis of their hazards, performance, and 
economic viability 

– Goals: 
– Reduce risk by reducing hazard 
– Avoid regrettable substitutions 

• Finding a safer alternative and getting industry to adopt 
the use of it are not the same thing 

Alternatives Assessment – Defining the 
Process 
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Focus of Alternatives Assessment 
• Alternatives assessment is a step-defined process 

which may require several iterations 
– Focus on function of chemical of concern 
– Focus on hazard reduction 
– Considers the “necessariness” of a chemical   
– Done at different levels – 

production/implementation, functional use, 
chemical 

• Alternatives may be: Drop in chemicals; Changes in 
production processes; changes in product design; 
Changes in how functions are performed; Non-
chemical solutions; New systems of consumption 
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The Process of Assessing Alternatives 

www.ic2saferalternatives.org  

http://www.ic2saferalternatives.org/
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Defining the Goal 

• Ban/control vs. 
promote 
adoption 

• Scope of effort 

• What is 
“safer”? 
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ID Chemicals of Concern 

• What do we 
know about its 
hazards? 

• Which are of 
higher/lower 
concern? 

• How is it used? 

• Exposures of 
concern? 
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Identify and Prioritize Uses 

• Functional uses of 
concern 

• Products of 
concern 

• Priority industry 
sectors 

• Availability of 
alternatives 

• Exposure potential 
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Identify and Prioritize Alternatives 

• Identify suite of 
chemical/non-
chemical 
alternatives 

• Screen out bads 

• Focus 
subsequent 
evaluation on 
most likely 
candidates 
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Compare 

• Factors include: 

– EH&S 

– Technical 

– Economic 

– Social 

• Consider 
weighting 
comparison 



• Tools for comparing chemical  alternatives on the basis of  
intrinsic chemical hazards (many built off of GHS process) 

– TURI’s Pollution Prevention Options Analysis System (P2OASys) 
– German Column Model 
– Swedish Prio 
– EPA’s DFE Chemical Hazard Assessment Framework 
– Clean Production Action’s Green Screen 
– Washington DOE’s QCATs 

• Role for life cycle assessment (thinking) and exposure 
assessment 

Comparative Chemicals Hazard 
Assessment 





Clean Production Action Green Screen for 
Safer Chemicals 

The Green Screen  
Benchmarks Chemicals  
into 4 Categories Based  
on Hazard Endpoints  
and  Levels of Concern 

www.cleanproduction.org  

http://www.cleanproduction.org/
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Technical Evaluation 
• Is the option available? 

– Off-the shelf or widely commercialized 

• Is the option compatible with the existing 
technology? 
– Equipment/procedures/training 

• Will product quality be affected? 
– Defect rate 
– Customer requirements met 

• Long term availability and effectiveness of option 
– Viability of option over time 
– Flexibility and durability 

36 
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Economic Evaluation 
• Direct costs and saving 

• Hidden costs and savings 

• Impact on future liability 

• Non-monetized costs and benefits  
– Stakeholder relations 

• New revenue sources associated with option 
– New markets or increased market share 
– Sale of byproducts or recovered products 

37 
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Select 

• Depends on 
goals/how defined 

• Consider data 
presentation 

• If no good 
alternatives – R&D 
challenge for green 
chemistry 
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Promote Adoption 

• Implementation 
policy/support 

• Intervention 
evaluation 

• Incentives 

• Promote 
research 
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Key elements of success in promoting 
safer alternatives – MA Example 

• Strong agency support to companies 
– On-site technical support 
– Research on alternatives 
– Technical evaluation of alternatives 
– Education and training 
– Demonstration sites, supply chains, etc 

• Policy research to keep program relevant 
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Resources 

• Data sources 
– EH&S 
– Uses 
– Exposure 

• Tools 

• Examples 
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Benefits of Alternatives Assessment 

• Move from avoiding chemicals of concern to 
promoting safer solutions 

• Focus not only on identification and  
assessment but also on implementation 
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Challenges to Alternatives Assessment 

• Long history with risk assessment  
• Data and methodological gaps – toxicity, use, 

exposure, lifecycle impacts, byproducts 
• How define safer?  Consistent criteria 
• Lack of consistent approaches and datasets 
• Technical barriers to implementation – rarely a 

drop in substitute/performance issues 
• Lack of mandates, funding, and expertise in 

agencies; often work at cross purposes 
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Lessons Learned 
• Consider upstream/downstream hazards in the alternatives 

assessment process 
• Having good data on hazards, uses, and alternatives is 

critical  
• Collaborating with stakeholders is important to adoption 

and identification of trade offs 
• Agency collaboration is key to sharing data, expertise, and 

ensuring holistic review 
• Important role of purchasing/procurement 
• Requires new ways of thinking, new tools, new capacities, 

new education,  new policy frameworks, and new 
collaborations 
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For more information 

• Joel Tickner 
– Lowell Center for Sustainable Production – 

www.sustainableproduction.org 
– 978-934-2981; joel_tickner@uml.edu 

 
• Pam Eliason 

– Toxics Use Reduction Institute – www.turi.org 
– 978-934-3142; pam@turi.org 

http://www.sustainableproduction.org/
mailto:joel_tickner@uml.edu
http://www.turi.org/
mailto:pam@turi.org
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