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Green technological design should be 
informed by scien4fic knowledge of the 
environmental heath effects of chemicals and 
materials.
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Knowledge as a resource for decision-making

• Understanding and assessing the hazards of 
existing and “safer” technologies. 

• Guiding innovation and new solutions in technology 
and design. 

• Informing and legitimizing action, including 
regulation, business strategy, activism, and individual 
choices.
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Collec5ve ac5on for sustainability

• Scientific research 

• Industry innovation 

• Public policy 

• Civil society
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How can we be@er mobilize scien4fic 
knowledge to advance green chemistry?
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What is a commons?

• A pattern of institutional arrangements for sharing 
and co-producing resources among a community. 

• Not just resources: rules, infrastructures, social and 
technical systems. 

• Not synonymous with “open access”, “free”, etc. 

• Governance manages social dilemmas and reduces 
obstacles to sharing.
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Knowledge commons

• Free & open-source software 

• Open science 

• Open data, open knowledge, …
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Technical, social, and poli4cal challenges in the 
mobiliza4on of scien4fic knowledge are 
obstacles to advancing green chemistry.

15



Challenges in mobilizing knowledge

• Availability: Large proportion of chemicals have not 
been tested for safety. 

• There are many health effects that require different tests. 

• Accessibility: Restrictions and data ‘silos’. 

• IP inhibits access to scientific data, even ‘published’. 

• Limitations of public domain data infrastructures.
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Challenges in mobilizing knowledge

Multiple levels of design and 
decision-making 

Complex, global supply systems 

Inadequate flow of information 

Information asymmetries
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Challenges in mobilizing knowledge

• Interpretation of scientific evidence:  
e.g., low-dose effects of endocrine disruptors. 

• Conventions: Standards of safety, risk, etc. 

• Paradigms: Definition of green chemistry, 
“sustainability”, …
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Knowledge systems perspecDve

The set of actors involved in knowledge activities  
that contribute to the governance of chemicals,  
and the flows of information among them.
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Types of knowledge resources

• EHS information: properties of chemicals 

• Inventories: lists of chemicals 

• Standards: including assessment frameworks 

• Tools: to simplify knowledge tasks 

• Assessments: knowledge for making decisions
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Par5al ontology of chemical hazard informa5on
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New features of knowledge producDon?

• Participatory modes of production and validation, 
involving multiple communities & stakeholder 
groups. 

• Multi-directional flows of information. 

• Diversified expert groups: “extended peer review.” 

• Transparency of knowledge resources.
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How do knowledge commons shape the 
produc4on and valida4on of knowledge about 
chemicals and environmental health?
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We can iden4fy cases of knowledge commons 
among green chemistry efforts.
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Case: Alterna5ves assessment
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Case: Alterna5ves assessment
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GHS
Hazard classification system

Comparative chemical hazard 
assessment framework

Chemical & product 
safety standard

Chemical hazard assessment database 
& Product selection tool

https://www.pharosproject.net/

Product ingredient disclosure 
open standard

http://www.greenscreenchemicals.org/

http://www.hpdcollaborative.org/

http://www.subsport.eu/

Substitution 
knowledge base



Goals of knowledge commons in green chemistry

• Make the work more effective, efficient. 

• Build consensus and momentum toward solutions. 

• Correct information asymmetries in the chemicals 
market and downstream industry markets by 
institutionalizing transparency. 

• While also protecting private knowledge.
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Commons and the mobilizaDon of knowledge

Major knowledge challenges 

Knowledge gaps 

Inadequate information flows 

Uncertainty and contestation
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Commons innovations 

Increase access 

Multi-directional flows 

Transparency and participation



The commons presents opportuni4es for 
mutual benefit across society in overcoming 
barriers to sustainable transforma4on.
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Mahalo nui loa

• National Science Foundation 

• “Systems Approach to Green Energy” (SAGE) 
integrative graduate traineeship 

• Berkeley Center for Green Chemistry 

• http://bcgc.berkeley.edu/ 

• Department of Environmental Science, Policy, 
and Management (ESPM), UC Berkeley
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