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Context for Today’s Webinar

• Compared to just a decade ago, scientific, policy and 
market/consumer drivers are increasing demands to better 
identify and adopt alternatives to toxic chemicals of concern

• Alternatives assessment has emerged as an important 
science policy field to help guide product design and 
substitution decisions

• But what is alternatives assessment?



Questions to be Addressed

• Today’s 75 minute webinar is designed to be an 
introduction to those that are new to the field

☑ What is alternatives assessment? 
☑ Why use it?
☑ What are its main components
☑ How does it differ from other aligned fields such as risk 

assessment or life cycle impact
☑ Lessons and insights from practitioners and 

researchers in the field



Webinar Logistics

• Due to the number of participants on the webinar, all lines are 
muted

• If you wish to ask a question, please type your question in the 
Q&A box located in the drop down control panel at the top of 
the screen

• All questions will be answered at the end of the presentations

• The webinar is being recorded – slides/recording to be posted 
on www.saferalternatives.org

http://www.saferalternatives.org/
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What is alternatives assessment
• Definitions and frameworks
• Goals and considerations

Principles and main elements of alternatives assessment
Evolution of the scientific literature on alternatives assessment
Policies and applications of alternative assessments
Massachusetts Toxics Use Reduction Institute’s approach
• Tools
• Examples/case studies
• Promoting adoption

Lessons learned and additional resources

What we’ll cover
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Alternatives Assessment is a science-policy method focused on 
informing the selection of chemical alternatives, supporting the 
transition to safer chemicals, materials and products.

There are a number of core components of alternatives assessment 
and some gaps in those components

Alternatives assessment supports informed substitution which 
includes both assessment and adoption phases

It is essential to remember context and goals of alternatives 
assessment so that “perfect isn’t the enemy of the good”

Overview
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“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

What is alternatives assessment?
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NAS 2014: Alternatives 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.  

§ 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. 

10

is not
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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.

Goal is Informed Substitution 
EPA - 2010
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Regrettable Substitutions
A Few Examples

NMethylene chloride & 1-Bromoproane (NPB) 
BPA & BPS
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Focus on function not the particular chemical 
• Focus on “intrinsic impact reduction”
• Considers the “necessariness” of a chemical

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

• Must also be affordable and effective

In some cases, safer, feasible alternatives may not exist 
and need to be developed

Focus of Alternatives Assessment
Alternatives assessment is a step-defined, action-oriented process
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Tickner, et al, 
Environmental Science and 
Technology, 2014

Function

The starting point of Alternatives Assessment
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“One of the most essential, and powerful steps to change is 
understanding that there are alternatives”

Presentation of a full range of alternatives
Presentation of the potential adverse effects of each option
Presentation of potential benefits of each option

Three essential steps of alternatives assessments 
(O’Brien 2000)
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Reduce Hazard
Minimize Exposure
Use Best Available Information
Require Disclosure and 
Transparency
Resolve Trade-Offs
Take Action

Commons Principles for Alternatives Assessment
www.bizngo.org/alternatives-assessment/commons-principles-alt-assessment
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Geiser, et al, 2015
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Source: 
Tickner et al. IEAM 2018
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Alternatives Assessment Frameworks

• These are guides, not prescriptive 
protocols

• Some more resource intensive than others
• Many elements in common
• There is a need for consistent, yet flexible 

alternatives assessment methods and 
guidance
• greater alignment among frameworks 

and elements important for greater 
applicability/ transferability of AAs 
conducted 

Over 20 
alternatives 
assessment 
frameworks
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AA Methods and Tools
• Most developed
• Data gaps remain a challenge

Comparative 
Hazard Assessment 

• More �academic� socio-economic analysis 
methods available, but difficult for SMEs 
to use

• Limited tools

Economic 
Assessment

• Very limited
• Case/application-specific

Technical/ 
Performance 
Assessment

Lifecycle considerations, comparative exposure characterization and 
decision analysis, but tools specific for AA limited



Learning with Purpose

Connector tools

ChemSec’s
Market Place

Clean Gredients

Restricted/ 
preferred lists

SIN List

Sector-based 
lists (e.g., Global 

Automotive 
Declarable List)

US EPA Safer 
Chemical 

Ingredient List

Screening tools

GreenScreen List 
Translator

PRIO

RISTOX

SINimilarity

UL The Wercs

Comparative 
assessment tools

GreenScreen®

Quick Chemical 
Assessment Tool (QCAT)

Scivera Lens

Column Model

P2OASys

Data tools

ECHA data

Data Commons

OECD QSAR 
Toolbox

EPISuite

Landscape of Hazard Assessment Tools 
(Not comprehensive, or mutually exclusive) 
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OECD Toolkit
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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
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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

Research Needs Moving Forward
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Alternatives Assessment in Policy 

Regulatory policies
- Require alternatives assessment to demonstrate availability or lack of safer feasible 
alternatives to a chemical of concern (REACH, CA SCP)
- Require alternatives assessment to support regulatory actions (WA, ME)
- Integrate safer alternatives considerations in procurement (SF)
- Require facility planning that examines alternatives (MA TURA)
- Classification-based substitution requirements (EU occupational)

Non-regulatory programmatic support policies
- Conduct assessments for priority chemicals (WA, EPA DfE, TURI)
- Provide technical support, demonstration, networking, training (TURI)
- Provide data, positive listing, labeling (EPA Safer Choice)
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Identify and prioritize higher hazard substances

• Provide tools to identify, understand and compare alternatives

Train professionals on chemical hazard, performance and cost 
assessment

Conduct assessments of alternatives to common uses of toxic 
chemicals

Fund research to develop safer, effective and affordable 
alternatives to toxics

Promoting Safer Alternatives
Massachusetts Toxics Use Reduction Institute
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Comparing chemical, product and process alternatives: https://p2oasys.turi.org/

Gathering data to support evaluation process:  
http://guides.turi.org/beyondmsds

Identifying safer parts cleaning solutions: www.cleanersolutions.org

Tools for Finding and Assessing Safer Alternatives

https://p2oasys.turi.org/
http://guides.turi.org/beyondmsds
http://www.cleanersolutions.org/
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CleanerSolutions.org 
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https://p2oasys.turi.org/
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Case Study: Trichloroethylene
The Result of the Massachusetts Toxics Use Reduction Planning and Technical 

Support Process

Trichloroethylene Cleaning Use Data
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• Garment cleaning (professional dry cleaning)
• Industrial vapor degreasing
• Automotive aerosols

Uses in Massachusetts

• Neurotoxin
• Skin and eye irritant; Causes defatting of skin
• Liver, Kidney and CNS damage
• Carcinogen (NTP: Reasonably anticipated to be a human carcinogen; IARC Group 2A Probably 

carcinogenic to humans)
• Toxic to aquatic organisms

Why Higher Hazard Substance

Case Study: Perchloroethylene
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• n Propyl bromide

• Siloxane (D5)

• Propylene glycol 

ethers

• Acetal (Solvon K4)

• High flashpoint 

hydrocarbons

• Liquid CO
2

• Wet Cleaning

http://www.turi.org/TURI_Publications/TURI-Methods-Policy-Reports/Assessment_of_Alternatives_to_Perchloroethylene_for_the_Dry_Cleaning_Industry

Alternatives Evaluated

http://www.turi.org/TURI_Publications/TURI-Methods-Policy-Reports/Assessment_of_Alternatives_to_Perchloroethylene_for_the_Dry_Cleaning_Industry
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Identified clear preference given 
comparisons of hazard, cost and 
performance
Follow up with case studies and 
demonstrations
Support peer training to assure 
success

Professional Wet Cleaning

http://www.turi.org/Our_Work/Business/
Small_Businesses/Dry_Cleaning

MA currently has 17 
professional dedicated wet 
cleaners

http://www.turi.org/Our_Work/Business/Small_Businesses/Dry_Cleaning
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Case Study:  Hexavalent Chromium

• Metals processing and plating  (corrosion resistance)
• Paints, pigments and dyes

Uses in Massachusetts

• Carcinogenic (lung)
• Mutagenic
• Developmental toxicity
• Acute toxicity – respiratory tract and skin sensitizer

Why Higher Hazard Substance



Learning with Purpose

Reducing Use of Hexavalent Chromium
Aerospace/Defense Applications

Aluminum 
Substrate

Cr+6 Conv. Coating

Cr+6 Sealant

Topcoat

Cr+6 Primer

Aluminum 
Substrate

Cr+6  Conv. Coating

Non-Cr+6 Sealant

Topcoat

Non-Cr+6 Primer

Aluminum 
Substrate

Non-Cr+6 Sealant

Topcoat

Non- Cr+6 Primer

Non-Cr+6 Conv. 
Coating

Traditional Materials DFARS* Compliant Hex Chrome Free

* Defense Federal Acquisition Regulation Supplement (May 2011)
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Industry Collaborative Performance Testing 
Approach

Accelerated 
Corrosion Test, 
Inspection & 

Analysis

Long-term 
Corrosion Test

Statistical Analysis 
&

Documentation

Conversion 
Coating

Test Vehicle 
Assembly*

Test Vehicle 
Preconditioning

Evaluating 
Relative Hazard 
of Alternatives
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Significant 
use of 
toxics

No safer 
alternatives 

available
Sector 

capacity
Fill data 

gaps

Developing Alternatives when None Commercially 
Available
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Since 1992 
• Over $1.76 M in funding 
• 95 projects
• 120 students

Starting in 2016
• Identify opportunities from TUR Plan Update summaries
• Reach out directly to companies
• Develop specific research proposals
• Invite faculty to respond

TURI’s Academic Research Program
Historical Perspective
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• Common surfactant in immunoassay products 

• Aquatic toxicity, potential endocrine disruption, breakdown to OP 
(higher toxicity, persistence)

• Listed as candidate SVHC

Octylphenol ethoxylates
(OPEs)

• Performance criteria from industry partner

• Optimizing performance of viable polysaccharide-based alternative

• Assessing potential for negative environmental or human health 
impacts

• Cytotoxicity screen

• Biodegradation studies

Research

Safer Surfactants in Medical Devices
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Develop information appropriate for audience
Manufacturer End User/Consumer

Answer application relevant questions about alternatives

Performance Hazards Cost

Focus on 
High hazard and/or volume of use chemicals Similar processes/uses across sectors

TURI Prioritizes Value-Added Activities



Learning with Purpose

Actionable 
information CAN

be developed 
quickly when key 
partners engaged

Identify priorities
• Evidence of EH&S 

hazards
• Customer restrictions
• Future regulation

Do your research
• Optimize performance
• Assess potential 

hazards
• Check assumptions

Disseminate 
information 

broadly

Lessons Learned
From the Toxics Use Reduction Institute Perspective
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Alternatives assessment is a growing field of science and practice which 
has a number of methodological and data gaps.
A mix of regulatory and non-regulatory policy tools is needed to support 
the transition to safer chemicals including requirements to evaluate 
alternatives when restrictions are proposed.
Remember alternative assessment’s action orientation.  Avoid paralysis 
by analysis – goal is “excellent action” not “excellent paper work”
Keep it flexible and iterative and adaptable to decision-contexts and 
different users
Focus on both assessment and adoption 

Need to build a more coherent, coordinated community of practice so as 
to ensure the science, methods and practice move in the needed direction

Lessons learned on alternatives assessment
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OECD Substitution and Alternatives Assessment Toolbox (Tools and model alternatives 
assessments) - http://www.oecdsaatoolbox.org/

OSHA Transitioning to Safer Chemicals (Simple alternatives assessment process for small 
and medium sized companies with links to many tools)-
https://www.osha.gov/dsg/safer_chemicals/

Massachusetts Toxics Use Reduction Institute (TURI reports, tools, library, assessments) –
www.turi.org

Interstate Chemicals Clearinghouse (policy database, hazard assessment database) -
http://www.theic2.org/

Subsport (tools, assessments, frameworks and training materials) – www.subsport.eu

Clean Production Action (Green Screen and alternatives assessment resources) –
www.cleanproduction.org

Chemical Commons (Searchable chemical hazard data) 
https://commons.healthymaterials.net/

Alternatives Assessment Resources

http://www.cleanproduction.org/
https://commons.healthymaterials.net/
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Register at www.saferalternatives.org
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Pam Eliason – pam@turi.org
Joel Tickner – joel_tickner@uml.edu

Contact information

mailto:pam@turi.org
mailto:joel_tickner@uml.edu


Speaking…

Pamela Spencer
Senior Director Regulatory and 

Product Steward Ship, Angus Chemical



angus.com

Project Charter Real, Win, Worth Real, Win, Worth Final Launch Plan                  Launch 

Assessment

Concept Statement Value Proposition Final Value Proposition Launch Training and

Communication 6, 12, 24 

Market Segmentation Technology Comparisons               Business Plan Reviews

Competitive Technologies Pricing - Value in Use External Confirmation Launch Metrics Post Review

of design target Actions

Rough Financials Voice of Customer

Critical Success Factors Financials Initial Launch Plan

Path Forward Customer Confirmation IP Filings

Finalize Product Design

Invent a
Solution

Decision to
Scale -up

Prepare to
Launch

Decision 
to Launch

Post Launch
Reviews

Concept Shaping and Analysis Decision
Innovation Pipeline to Initiate

Build the 
Business 
Case

Decision to 
Develop

Example of Safety Screening in Product Introduction Stage Gate

Screen
• Literature/data 

base search
• Physical/chemic

al  properties
• In silico profiling
• Flag issues for in 

vitro screening

Test Flags (e.g.)
• In vitro skin/eye 

irritation
• In vitro skin 

sensitization
• Screening Ames

Acute Studies
• Acute ecotoxicity
• Acute 

mammalian
• Genetic toxicity 

studies
• Environmental 

Fate

Regulatory Toxicity Studies
• Subchronic studies (OECD 

422)
• Developmental Toxicity 

studies
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Speaking…

Meredith Williams
Deputy Director, CA Department of 

Toxic Substances and Control



Please post your questions
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Timothy Malloy
Professor of Law, UCLA

Meredith Williams
Deputy Director, CA 
Department of Toxic 
Substances and Control

Joel Tickner
Professor Environmental 
Health, University of 
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Senior Associate Director, 
MA Toxics Use Reduction 
Institute



Only a few days left to register: www.saferalternatives.orgNew professional 
association for 

alternatives 
assessment to be 

launched Nov 1



Thank you for joining


