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THE COMMONS PRINCIPLES FOR
ALTERNATIVES ASSESSMENT

Addressing Chemicals of Concern to Human Health or the Environment

In October 2012, a

group of 26 environ-
mental health scientists,
advocates, funders and
policy makers met in
Boston, Massachusetts
for two days of meetings
entitled Building a
Chemical Commons:
Data Sharing, Alternatives
Assessment and Commu-
nities of Practice. One of
the key outcomes of this
meeting was an agree-
ment regarding the need
for a common definition
and set of principles for
chemicals alternatives
assessment. Following this
meeting, a subcommittee
met over four months in
2013 to refine a consensus
set of principles. These
principles were based on
earlier foundational work
by the Lowell Center for
Sustainable Production,
the Massachusetts Toxics
Use Reduction Institute,
the Environmental Defense
Fund, and the BizNGO
Working Group. These
principles are now avail-
able to be shared and
used in framing discus-
sions about alternatives
assessment and to guide
decision making about
safer chemical use.

selecting safer alternatives* to chemicals of concern (including those in

materials, processes or technologies) on the basis of their hazards, per-
formance, and economic viability. A primary goal of Alternatives Assessment
is to reduce risk to humans and the environment by identifying safer choices.

Q [ternatives Assessment is a process for identifying, comparing and

These Principles for Alternatives Assessment are designed to guide a process for
well informed decision making that supports successful phase out of hazardous
products, phase in of safer substitutes and elimination of hazardous chemicals
where possible.

REDUCE HAZARD Reduce hazard by replacing a chemical of concern with a
less hazardous alternative. This approach provides an effective means to reduce
risk associated with a product or process if the potential for exposure remains
the same or lower. Consider reformulation to avoid use of the chemical of
concern altogether.

MINIMIZE EXPOSURE Assess use patterns and exposure pathways to limit
exposure to alternatives that may also present risks.

USE BEST AVAILABLE INFORMATION Obtain access to and use information
that assists in distinguishing between possible choices. Before selecting pre-
ferred options, characterize the product and process sufficiently to avoid
choosing alternatives that may result in unintended adverse consequences.

REQUIRE DISCLOSURE AND TRANSPARENCY Require disclosure across the
supply chain regarding key chemical and technical information. Engage stake-
holders throughout the assessment process to promote transparency in regard
to alternatives assessment methodologies employed, data used to characterize
alternatives, assumptions made and decision making rules applied.

RESOLVE TRADE-OFFS Use information about the product’s life cycle to better
understand potential benefits, impacts, and mitigation options associated with
different alternatives. When substitution options do not provide a clearly prefer-
able solution, consider organizational goals and values to determine appropriate
weighting of decision criteria and identify acceptable trade-offs.

TAKE ACTION Take action to eliminate or substitute potentially hazardous
chemicals. Choose safer alternatives that are commercially available, technically
and economically feasible, and satisfy the performance requirements of the
process/product. Collaborate with supply chain partners to drive innovation

in the development and adoption of safer substitutes. Review new information
to ensure that the option selected remains a safer choice.

* “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. For example, safer
alternatives to a particular chemical may include a chemical substitute or a re-design that eliminates
the need for any chemical addition.” From Tickner, J. and Eliason, P. Alternatives Assessment for
Chemicals: From Problem-Evaluation to Solutions-Assessment and Implementation: A background
paper created expressly for use in the March 31-April 1, 2011 Interagency Discussion on Alternatives
Assessment, EPA Potomac Yards Conference Facility, Crystal City, VA. March 24, 2011

— PLEASE SEE SIGNATORIES ON REVERSE -

@DataCommons Q A $ O =

FROM HBN

|Search Chemicals

You may search chemicals by Systematic Name, Trade Name,
Synonym, Registry Number, or chemical group. ®

The Data Commons lets you search over 100,000 chemicals for key
health and environmental information using:

e 46 scientific lists for specific human and environmental health
hazards

e 32 restricted substance lists

e GreenScreen List Translator scores based on the most current
GreenScreen version (1.4)

Announcements

Data Commons adds modeled hazard data for 20,000
new chemicals

Posted by Michel Dedeo 1 week ago

Anyone reading this likely knows that many chemicals
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bad been anything elwe, and that was the kimd of a
: was He wasn't designed 1o sit at s desk and push paper,
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him; he could be stubborn.

Right now, he was troubled.

His thoughts were on Procyn V, and the Anake,

And the Kikusal,

P worried, Tuck,' he sakd, 1 don't like the responaibility of
playing Gol!

Tucker Olton smiled, He knew Alex’s moods; they had been
together for six years now, and they had gotten beyond the
master-atudent relationship, "You're taking yourself a trifle seri-
oy, aren’t you? We're just dolng our job'

‘I've heard that one befors, | think,'

‘Bt what's 7 1t was your plan, remember, and a
damined good one. The boys acted out their little play pesfectly.
We must have communicated, unless the Anake have wood
Novks between their ears. We broke no laws The Caravans
Lawyers could go before the UN, BT Council and win this one
hands down!

Alex pulled oa his pipe, 1I'm not worried about the technical
eodd of 1 1 know my busipess, U1 work. 1'm not worried about
the legal angle. That not my department. | regret using an old-
fashioned word, but F'm worried about the movality of the
thing.'

Tucker looked surprised. ‘But there's no question there. We
Aadd 10 J0 1t B0 matter whose standands you apply.'

'L learned you better than that, old son.'

“Holl, this sn't & fog-brained seminar in Advanced Hihios,
That's & real workl we're dealing with, and real people, We
couldn't just jugsle our philosophies and do nothing. We did
1he best we could. The Anake are a good bunch, if you will ex.
oo the value judgement. Forget about the profit motive (f it
makes you feel better, The Kikusal are bigger trouble than they
koow - those birds are on the verge of a conquest state that
would take over a very big chunk o t planet, (ncluding the
Anake. If we don't act, the Anake will be slaves. Tt's just that

simple. [t happens to be (n our interest o preserve the Anake,
but so what? That doesn't make (t wrong,'

Alex shook his head. ‘Right, wrong, | don't profess to know,
But try this one on for size. Suppose our litthe plan not only
works, but works 00 well? Try the argument you just made on
hat one.
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Knowledge commons P

Hess, C., & Ostrom, E. (Eds.). (2007). Understanding knowledge as a commons: From theory to practice. MIT Press.
Schwelk, C. M., & English, R. C. (2012). Internet success: A study of open-source software commons. MIT Press.
Frischmann, B. M., Madison, M. J., & Strandburg, K. J. (Eds.). (2014). Governing knowledge commons. Oxford University Press.



Knowledge commons

* Are governed by rules, protocols, and community practices

e Not the same as “open access”
 Face different challenges than natural resource commons

Hess, C., & Ostrom, E. (Eds.). (2007). Understanding knowledge as a commons: From theory to practice. MIT Press.
Frischmann, B. M., Madison, M. J., & Strandburg, K. J. (Eds.). (2014). Governing knowledge commons. Oxford University Press.



Why knowledge commons for safer chemicals?



Initiatives for knowledge sharing in CHA/CAA

BizNGO

FOR SAFER CHEMICALS &
SUSTAINABLE MATERIALS

INTERSTATE CHEMICALS

MOVING ICZCLEAR'NGHOUSE

TOWARDS ‘
SAFER
T ALTERNATIVESf

Substitution Support Portal : : £

A unique collaboration of
business and environmental
leaders working to advance
healthy materials and a safei
- chemicals economy

Toggle menu

)
|
.

SUBSPORTDplus - SUBSTITUTION SUPPORT PORTAL

LEARN MORE

States' Chemicals of Concern

State Chemicals Policy

The State Chemicals Policy Database is a Various IC2 members have developed ar

searchable database of passed and pending published lists of chemicals of concern a
state-level chemicals legislation. Users can search their efforts to implement new state ...

the ... Read more

Welcome to SUBSPORTDplus the Read more
Substitution Support Portal!

Here you can find information to support your efforts in substituting

Dollar Tree joins Chemical Footprir
Project

CONTACT: Alexandra McPherson, t)...

_ _ . Welcome to the Interstate Chemicals Clearinghouse
hazardous substances. Enjoy exploring the portal and please do not hesitate

The Interstate Chemicals Clearinghouse (IC2) is an association of state, local, and tribal governments tt

Pharos

Search Pharos
[ Q Search for chemicals, common products, functional uses, or other resour ’ m

Try  Benzene  50-00-0 surfactant  roofing

About Pharos Announcements

Pharos provides hazard, use, and . .
) ) Join us for a Webinar on
exposure information on 164,042 Using Pharos to Power

chemicals and 156 different kinds of Platforms and Data Systems -

building products. Friday June 26, 2PM ET

Posted by Michel Dedeo 1 k
Hazard Assessments osted by Michel Dedeo 1 wesk ago

Certified GreenScreen assessments in
the public domain or for sale.

Still manually managing lists of lists for
your EHS, regulatory, or

Hazard Lists sustainability...

Authoritative scientific lists for health and
environmental hazards and restricted
substance lists.

Discussion Activity

Wood Preservatives

Posted by Patricia Ferris 1 day ago
Common Products —

Common contents and hazards of 156
different kinds of building products.

Hi, | recently read an old blog
post, "The Toxic Chemicals that Lurk

Data Services in Unfinished...

Pharos data in bulk and expert analysis

from HBN researchers. ‘ Durisan
- Posted by Kevin Harr 2 months ago

Want to get the most out of If | were on "Who Wants to be a

Millionaire?" and | have already taken

Pharos? Upgrade your account to
- - leal. | would

Tutorials Case

Screenshots: https://www.subsportplus.eu | https://theic2.org | https://www.bizngo.org | https://pharosproject.net 11




Some knowledge resources for safer chemical substitution

Resource Type Access Who provides them Examples
NGOs and government EPA Safer Choice;
Assessment methodologies Shared agencies, sometimes with  GreenScreen; Cradle to
external input Cradle Material Health
. . GHS; EPA Safer Choice
Certifications and Shared NGOs, firms, and Standard: Health Product
standards governments .
Declaration
NGOs, firms, and Pharos; Toxnot; SIN List;
Data resources Shared
governments PubChem
Mostly private; Chemical profilers & ToxFMD; Scivera;

Chemical assessments some shared olatforms ChemForward: Pharos

12



Community goals motivate collective knowledge work

13



Community goals motivate collective knowledge work

Community goals

Underlying shared challenges

Create new shared resources

Reduce duplicative work

Alignment on technical, methodological,
and scientific issues

Consistency & interoperability

Lack of existing methods, tools, databases

Many disparate centers of activity
Many disconnected data sources

Scientific uncertainty & conflicting interpretations
Hazard & exposure data gaps

Making the case for safer substitution in practice
Having an aggregate effect on industry

14



The Chemical Hazard Data Commons



The Chemical Hazard Data Commons

* Provide publicly available data & tools for CHA/CAA

e Enable community participation in developing new
Knowledge resources

* Integrated into Pharos since 2019.09

10



Kokai, A, et al. 2020. Building shared information infrastructure for
,} L ELEMENTA chemical alternatives assessment. £lem Sci Anth, 8: 26. DOI: https://
FRN, ‘ocdiheintpocsns doi.org/10.1525/elementa.422

PRACTICE BRIDGE

Building shared information infrastructure for chemical
alternatives assessment

Akos Kokai®, Ann Blakef, Michel Dedeo* and Tom Lent?

The substitution of hazardous substances with safer alternatives is being driven by policy pressures and
business demands. As a result, scientific techniques for chemical alternatives assessment (CAA) have been
established and communities of practice are emerging. Interest in safer chemical substitution is widely
shared throughout a range of stakeholder groups across science, industry, public policy, and advocacy. Yet
there is an unmet need for intentionally designed public information infrastructure to support the highly
knowledge-intensive nature of CAA. We report here on the process of developing the Chemical Hazard Data
Commons, an experimental project intended to support a diverse community of practitioners by providing
publicly accessible chemical hazard data and tools for understanding it. In an arena where market forces
and regulatory regimes have largely failed to generate the necessary knowledge, this project represents
a novel application of a commons-based approach emphasizing building shared intellectual and technical
capacity for CAA. The Data Commons—now a part of the related Pharos Project—includes an online portal
providing simultaneous access to many different sources of information and enabling effective interac-
tions with it. Foremost among these interactions are search and retrieval of hazard information about
chemical substances, uniform display of the most relevant information, and the ability to automatically
screen substances against consistent and transparent hazard-based criteria. We describe the motivation
for the project and report on the principles and key considerations that guided its design as a participa-
tory information infrastructure. We present our approach to organizing chemical information; the process
of community engagement and planning; and how we constructed the system to provide functional tools.
We discuss the outcomes of the project and highlight important challenges—such as fostering active
participation and planning for long-term governance. With this article, we hope to inform future efforts
for the collaborative development of knowledge resources for chemical alternatives assessment.
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Chemical Hazard Data Commons

Participatory information infrastructure

Participatory

e COommunity engagement in development
e |[nteractive system (forums, projects)

* Aggregating community expertise
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Collaborative knowledge production: How?

e Harness people’s interest & available expertise
e A variety of motivations; no universal incentive structure
* Channel attention to problems that need solving
* Make It easy to contribute
* Modular projects
* “Microcontributions”

Benkler, Y. (2006). The wealth of networks. Yale University Press.
Schweik, C. M., & English, R. C. (2012). Internet success: A study of open-source software commons. MIT Press.
Nielsen, M. A. (2012). Reinventing discovery: The new era of networked science. Princeton University Press.
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Chemical Hazard Data Commons

Forms of collaboration

* Adding NGO research to the Data Commons

e Unpublished US EPA regulatory documents (with NRDC)

» Plastic packaging chemicals (with Food Packaging Forum)
e Shared scientific literature library
e Community discussion and support (forums)
e Collaborative development of chemical groups methodology
e Collaborative review of studies & datasets
e Collaborative work on hazard assessment science
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Chemical Hazard Data Commons

Challenges to collaboration

* A poor fit between problem-solving needs, community availability, and online tools
e _Limited available ways of participating
e High technical demands for participants
*|_ong-term projects without compelling immediate benefits

e Majority of development effort went into tools
| ack of sustained community engagement efforts
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Chemical Hazard Data Commons

Lessons learned

e Shared information infrastructure and tools have benefited educational, NGO, and
business projects

e “Scaling” chemical hazard assessment won’t work without addressing the
institutional and economic background conditions

Schwarzman, M. R., & Buckley, H. L. (2019). Not just an academic exercise: Systems thinking applied to designing safer alternatives. J. Chem. Ed. 10.1021/acs.jchemed.9b00345 23




The GreenScreen Ecosystem



A knowledge network for safer chemical substitution
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The GreenScreen “ecosystem” is a knowledge commons

Resource

GreenScreen method

Derivative methodologies

Associated tools, databases

GreenScreen assessments

Access Provision

Clean Production Action

Sharec with community input

Shared NGOs & governments

Shared NGOs & firms
Private; some shared Profilers
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How are knowledge resources are produced, verified, and shared?
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Challenges for policy-relevant science

e Data gaps

e Scientific uncertainty

e Conflicting interpretations
* Political contestation

Judson, R., et al. (2009). The toxicity data landscape for environmental chemicals. EHP. 10.1289/ehp.0800168
Wilson, M. P., & Schwarzman, M. R. (2009). Toward a new U.S. Chemicals policy. EHP. 10.1289/ehp.0800404

Scruggs, C. E., & Ortolano, L. (2011). Creating safer consumer products: The information challenges companies face. Env Sci & Pol. 10.1016/].envsci.2011.05.010

28



Challenges for policy-relevant science
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Jasanoff, S. (1987). Contested boundaries in policy-relevant science. Social Studies of Science, 17(2). 10.1177/030631287017002001
Markowitz, G. E., & Rosner, D. (2003). Deceit and denial: The deadly politics of industrial pollution. University of California Press.

Vogel, S. A. (2013). Is it safe”? BPA and the struggle to define the safety of chemicals. University of California Press.

Boudia, S., & Jas, N. (Eds.). (2014). Powerless science? Science and politics in a toxic world. Berghahn.




e [ested In the real world, not just scientific labs
e By an extended community of experts
* [hrough an iterative, participatory process

of testing & modification




Can the Greenscreen commons produce socially robust knowledge?
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GreenScreen knowledge commons

Empirical investigation

e Formal rules and protocols

e [nformal community norms

* Processes of GreenScreen method development

e Quality-control processes for GreenScreen assessments
e Scientific controversies
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GreenScreen knowledge commons

Method development processes

Socially robust

GreenScreen method
knowledge

Tested in the real world
e Formal mechanisms for community input
Extended expert e Open and iterative processes
community * Practical testing

lterative, participatory
testing & modification
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GreenScreen knowledge commons

Chemical assessments

Quality control processes

* Profiler accreditation

e Limited transparency rules

e Conflict resolution protocols
* Intellectual property rights

‘ Benchmark 4
@ Benchmark 3
; ‘ Benchmark 2
; ) Benchmark 1
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GreenScreen knowledge commons

Chemical assessments

Socially robust GreenScreen
knowledge assessments

Tested in the real world

Extended expert Sometimes,
community depending on access

lterative, participatory

testing & modification No

e \/erification processes don't include
community review or stakenholder
participation

 Community is excluded from knowledge
unless granted access
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Commons dilemmas



Commons dilemmas

Underproduction

* HOw tO produce a breadth
of chemical hazard &
alternatives knowledge to
meet community
demands?

* How to produce GSAS for
many, many more
substances”

Privatization

* HOw can the commons
orovide actionable chemical
knowledge for everyone
who needs it—not just
private sector clients”

Quality control

* HOw to produce chemical-
specific knowledge that is
robustly verified??

e How will knowledge from
the commons stand up to
outside tests of validity?
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Commons dilemmas

Influential background conditions

* [ he proprietary market for chemical knowledge

*|_egal regimes and industry practices that structure the market
e |P rights
e Chemical CBI protection

e Regulatory systems that have co-evolved with these conditions

e Scientific approaches co-evolving with regulatory systems...
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Commons dilemmas

Business model innovation?

* Pooled chemical assessment resources
|_owering costs for access
e Offering some assessments free of charge (e.g. ToxFMD, ChemForward)

o Still shaped by background conditions
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Commons dilemmas

Economic & policy solutions?

e Government funding of CAA R&D

» Collaborative funding of full chemical assessments
 Industry consortia
* Civil society crowdfunding

e Regulatory or certification requirements to publish full CHA information
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Should there be greater transparency and
public access to chemical knowledge?



What is the purpose of transparency?

 [ransparency as a form of public oversight in governing chemicals & materials

e [ransparency as a tool for industry innovation & self-transformation
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Discussion topics

Key concepts & findings Questions

e Commons dilemmas
e Underproduction

* Privatization

* Quality control

* How might the CAA community
approach “extended peer review” of
chemical-specific assessments”?

- Socially robust knowledge *\WVhat lessons would you take away from
» Real-world testing the Data Commons or GreenScreen
* [terative development case studies?

e Extended peer community

e [ensions
*\What is the purpose of transparency”?
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Thank you

45



