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Foundations of alternatives assessment 
in NEPA 
•  “NEPA's purpose is not to generate paperwork--even excellent 

paperwork--but to foster excellent action (National Environmental Policy 
Act, CEQ Regulations S. 1500)” 

•   Section 1502.13 on EIA – “It should present the environmental impacts of 
the proposal and the alternatives in comparative form, thus sharply 
defining the issues and providing a clear basis for choice among options to 
the decision-maker and the public.”  

•  Requires consideration of all reasonable alternatives including no 
action 

 



Applying to chemicals – pollution 
prevention and the 1990s 
• Montreal Protocol 
• Toxics Use Reduction Act/pollution prevention planning 
• Substitution policies in Europe 
• Chemical hazard ranking and screening tools 



Learning with Purpose h"ps://p2oasys.turi.org/		



2000s 

•  Increased attention to chemicals in products 
• REACH, state chemicals policies in the U.S., Stockholm 

convention, market push from major retailers, brands, and 
purchasers 

• Acknowledgement that chemical deselection without 
consideration of alternatives can lead to regrettable 
substitutions 

•  (re)Growth of programs, initiatives and tools focused on 
evaluating and supporting adoption of safer alternatives 



A timeline of activities since 2004 

•  2004 International Workshop on Alternatives Assessment 
•  2006 Lowell Center Framework on Alternatives Assessment 
•  2006-8 CA Green Chemistry Policy report, leading to AB1879 
•  2009 GreenScreen for Safer Chemicals 
•  2009 Subsport  
•  2010 EPA DfE alternatives assessments 
•  2010 Growth of government agencies, consultants, businesses, working on AA 
•  2011 Interagency Dialogue on Alternatives Assessment 
•  2012 Chemical Commons/Commons Principles 
•  2013 Interstate Chemicals Clearinghouse Guide 
•  2015 National Research Council Framework 
•  2017 ECHA substitution strategy, Dutch Safe Chemicals Innovation Agenda, etc. 





Building some common understandings 
• Focus on function 
• Focus is on evaluating options to substitute a chemical of 

“concern” 
• Often there are trade-offs that have to be resolved – need to 

consider more than simply hazard 
• Both assessment and adoption are critical 
•  Improving assessment needs to be married with capacity 

building and support 
• Transparency is key 



Alternatives Assessment 

“A process for identifying, 
comparing, and selecting safer 
alternatives to chemicals of 
concern on the basis of their 
hazards, comparative 
exposure, performance, and 
economic viability”  
 
- NAS 2014 
 



NAS 2014: Alternatives assessment is 
not risk assessment 
IS 
•  is a process for identifying, 

comparing and selecting safer 
alternatives to chemicals of 
concern.   

•  has a goal of facilitating an 
informed consideration of the 
advantages and disadvantages of 
alternatives to a chemical of 
concern.   

 

IS NOT 
§ a safety assessment, where the 

primary goal is to ensure that 
exposure is below a prescribed 
standard, 

§ a risk assessment where risk 
associated with a given level of 
exposure is calculated 

§ a sustainability assessment that 
considers all aspects of a 
chemicals’ life cycle, including 
energy and material use.   



Goal is Informed Substitution  (EPA 2010) 

A considered transition from a chemical of particular concern to safer 
chemicals or non-chemical alternatives.   
The goals of informed substitution are to:  
• Minimize the likelihood of unintended consequences, which can 

result from a precautionary switch away from a chemical of concern 
without fully understanding the profile of potential alternatives, and  

•  Enable a course of action based on the best information - on the 
environment and human health - that is available or can be 
estimated. 



Commons Principles for Alternatives Assessment 

• Reduce Hazard 

• Minimize Exposure 

• Use Best Available Information 

• Require Disclosure and 
Transparency 

• Resolve Trade-Offs 

•  Take Action 

www.bizngo.org/alternatives-assessment/commons-principles-alt-assessment 



Source:		
Tickner	et	al.	IEAM	2018	



Last three years – building the policy 
and scientific foundations 
• How can alternatives assessment and informed substitution 

requirements and support be effectively integrated into 
government and business policy programs? 

• How do we fill gaps in methods and practice to enhance the 
field? 

• How do we build a more coordinated community of practice that 
has its own identify but draws from other fields? 

• Demands for substitution outpacing the science and 
coordinated activity 





Research Needs Moving Forward 

•  Hazard Assessment 
•  Improve approaches for ecotox, integrating multiple data types, and addressing 

uncertainty 
•  Establish approaches for mixtures and chemical to material comparisons 

•  Comparative exposure assessment 
•  Identify how results from a comparative exposure assessment should be integrated 

with hazard assessment results to identify trade-offs in the AA process 

•  Life cycle assessment 
•  Streamline life cycle assessment needs during the initial scoping and problem 

formulation stage of an AA by targeting life cycle stages and impact categories that 
are most significant 

 



Research Needs Moving Forward 

• Decision-Analysis 
• Engage in method and tool development for different aspects 

of decision making (analysis and deliberation) for private and 
regulatory contexts 

• Professional Practice 
• Develop best-practice guidance for components of AA 
• Enhance AA professional capacity through training and 

education 



Needs moving forward 

• Filling gaps in methods 
• Undertaking and learning from case examples 
• Establishing best practices and alignment/consistency 
• Developing capacity/”certification?” 
• Supporting adoption 
• Metrics for evaluating progress  
• Establishing a more coordinated professional community to 

guide the field 
• Securing funding for research, training, and support 



Conclusions 

• Alternatives assessment is here to stay.  We need an organized 
community to guide and expand the field. 

• Need to make sure alternatives assessment is flexible and 
iterative and adaptable to decision-contexts and different users.  

• Focus on both assessment and adoption 
• Goal is to drive positive actions towards safer, more sustainable 

chemicals, materials and products 


