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Sharing experience and approaches to collaborative research 
projects aimed at identifying and promoting greener materials.  



College of Natural Resources 
Understanding the impacts of chemical 
products on the environment  

College of Engineering 
Developing more efficient 
processes 

Labor and Occupational 
Health Program 
Implementing understanding 

      Haas School of Business 
Characterizing the Business drivers 

School of Public 
Health and 
Toxicology 
Ensuring safer 
materials selection 

College of Chemistry 
Using more efficient 
and less impactful 
chemicals & process 

Maximize safety 
and efficiency of 

materials and 
chemical processes  

A collaborative center aimed at understanding 
and improving the materials basis of society.   



Disciplines look at different parts of the supply chain 
Discipline Basic 

Research  
Development  Implementati

on  
Evaluation  

Chemistry  High Moderate Low Moderate 

Chemical 
Engineering 

Moderate High High Moderate 

Toxicology  High Low Low High 

Environmental 
Science  

High Low Moderate High 

Public Health  Moderate Low Moderate High 

Business  Low Moderate High Moderate 

Public Policy  Low Moderate High High 

Sociology  Moderate Low High Moderate 

Science and 
Technology Studies 

Moderate Low High High 

Basic Research: Research aimed at the discovery of new quantifiable phenomena that could lead 
to technology development.  
Development: Research aimed at creating new technologies with specific outputs.  
Implementation: Research aimed at elucidating the drivers and barriers for the adoption of new 
technology in industrial and societal settings. 
Evaluation: Research aimed at determining the effects of new technology on society, health, and 
the environment.  



BCGC Mission   
 

Mission: To bring about a generational transformation toward the 
design and use of inherently safer chemicals and materials. 

One of the nation’s leading centers for 
interdisciplinary studies in green chemistry 

Education 
Integrate the chemical sciences, environmental health 
sciences, and the study of public and private governance into 
a cohesive interdisciplinary educational program. 

 

Research 
Develop a world-class research program that designs novel 
chemical processes and materials and investigates new 
approaches to toxicity testing, exposure analysis, and 
alternatives assessment. 

 

Engagement 
Provide technical support to decision- makers, workers, 
community organizations and businesses working to advance 
green chemistry. 

 



2008 

2013 
2012 

Creation of Berkeley 
Center for Green 

Chemistry (campus) 

Green Chemistry and 
Sustainable Design 
Seminar (campus) 

Graduate Green 
Chemistry Course 

(DTSC) Advanced Topics 
Modules (DTSC) 

Undergraduate Lab 
renovation  and 

continued curriculum 
development (Dow) 

Greener Solutions 
Industry Partnership 
(DTSC, Biomimicry) 

2010 

Evolution of Green Chemistry Courses at UC Berkeley 

2009 

2011 

Undergraduate 
Laboratory Experiment 

Development (DTSC) 

Lab Renovation 
completed 

• Undergraduate curriculum reaches over 2500 students/year  
• Increases interest in chemistry on campus  
• Helps fund new equipment and lab space 



Ecotoxicity Assay: 
•Dose-Response LD50 

•Standard Dilution 
•Concentration 
nomenclature 
•Data Analysis  

Biodiesel Synthesis: 
•Balancing reactions 
•Density 
•Separations 

 

Fuel Calorimetry: 
•Heat of Combustion  
•Efficiency 
•Energy Density 
•Mixtures  

 

Week 1 Week 2 Week 3 

• Multi-week modules for research-like experience 

• Rigorous chemistry 

• Give students a valuable learning context. 

New Undergraduate Labs Broaden the scope of 
Chemistry Education 

6 
Students discover the practical nature of Green Chemistry 

Example Module Biofuels  

http://www.google.com/imgres?imgurl=http://www.marlerblog.com/uploads/image/GreenBeanSprout01_61002_7.jpg&imgrefurl=http://www.marlerblog.com/2009/04/&usg=__N4jZ_rNIsBT8w5FKfYz5-PFwwLs=&h=315&w=420&sz=14&hl=en&start=2&sig2=47gkCjqSHdg3UglckNEdfw&um=1&itbs=1&tbnid=W-VutHY0tHf2EM:&tbnh=94&tbnw=125&prev=/images?q=sprout&um=1&hl=en&client=firefox-a&hs=QJz&sa=X&rls=org.mozilla:en-US:official&tbs=isch:1&ei=R_UXTPTHHdODngeHjsiWCg


A different model for graduate education  
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Our research interests range from the molecular to the 
society level analysis. 

Bergman et al. JACS, 2010 
 
Arnold et al. Catalyst Development  

Dornfeld et.al. Laboratory for Sustainability and 
Manufacturing 
 
Rosen and Beckman Sustainable Supply Chains 
 
Deep, Green Roots: Leadership, Technology, and 
Belief in America’s Early Struggles against 
Industrial Pollution, 1840-1920 (forthcoming, 
under contract with Harvard University Press). 

Meg Schwarzman and Michael Wilson, New 
Science for Chemicals Policy, Science, 2009. 
 
Alastair Iles, Public Understanding of Science, 
2011. 
 



With support from the NSF, we offer two year  
graduate fellowships to students interested in 
conducting interdisciplinary research related to 
green energy.  
 
Students will collaborate with experts from across 
campus to create sustainable solutions to energy 
challenges.  
 

We are supporting: 
• 12 graduate students 
• International Experiences 
• Collaborative Research 
• Partnerships with Industry, 

Government & NGOs 
 
Learn more at: 
http://sage-bcgc.berkeley.edu 
 

NSF-IGERT to Support Graduate Education and Research  



Researchers in the BCGC are called upon to provide testimony to the 
California Legislature, and to serve on advisory boards, including: 

Our outreach actives support government decision 
makers, local schools, NGOs, and businesses  

 
• Green Ribbon Science Panel (Cal/EPA) 
• Biomonitoring Science Guidance Panel (Cal/EPA) 
• Cumulative Impacts and Precautionary Approaches work group 
(Cal/EPA) 
• Green Chemistry Commitment , an NGO, university & 
government collaboration to advance green chemistry 
education. 
 

 
National Chemistry Week Event Photo- Barnes 

 
• Support undergraduate volunteering in classroom. (See 
Your Future)   
• Participate in local ACS outreach events (National 
Chemistry Week) 
• Science communication through (EHN) 
 



Greener Solutions became a way for us to more effectively interact 
with diverse stakeholders, while providing our graduate students with 
real-world challenges and experience.  

CHANGE 

2012 
6 students  
Hewlett Packard  
 
 
2013 
10 students 
LS&Co, Biomimicry 
 
 
2014 and Beyond? 



non-CBI Challenges with broad cross-sector impact 

Students evaluate the opportunities for innovation 

Incremental 
Minimal Investment 
Quick Adoption  

Disruptive 
Significant Investment 
New Markets are needed 
Long term shift in company structure 

Specify 
Function  Understand 

Requirements 
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New 
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Quotes from Partners and Students 

“Wow, this is really cool!  I just reviewed the papers and am really excited to see the 
depth of knowledge and research the teams displayed in their work.” –Karl Palmer,  DTSC 

 

“Again, good work on the presentation yesterday! Would some of you be willing to 
present it again via webinar early next semester?” –Curtis Wray, HP 

 

“Most courses teach facts that I then easily forget. This course taught me skills, the "how 
to" of performing research and communicating findings to non-academics.” –Student  

 

“I have never done this much research for a science class--and it was really fun! Overall, I 
would recommend this class to any student.” –Student 

 

“The mandate to produce something that is of value beyond the course itself is not only 
very motivating, but also provides for a real-world background against which to test and 
refine the abstract lessons learned in lectures.” –Student 

 

“Although other academic classes have been enlightening and interesting, this class was 
extremely valuable comparatively because it was the first time that I could develop 
significant practical skills in the class that will help in a potential future career. “ –Student  



Thank You! 



We seek to bring about a generational transformation in the design, 
production, and use of chemicals, materials, and products. We are 
building a foundation to safeguard human health and ecosystems by 
embedding the principles of green chemistry into science, engineering, 
business decision-making, and public policy. We are working to realize 
this goal through basic research and applied  innovations. We cultivate 
partnerships with organizations who share this vision and want to invest 
in the next generation of chemistry and materials.  

Help Us Achieve our Goal 
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Greener Solutions Collaboration 

Department of Toxic 
Substance Control  



We teach problem-solving and collaborative approaches.  
 
We build on the tools and expertise of graduate 
students content areas.  
 
We are not creating “green chemists” we are teaching 
students from how to collaborate and solve materials 
sustainability challenges. 



Our Approach: Building Research out of 
Class Projects 

• A natural place to scope new projects 

• Students are general excited about interacting outside 
of their disciplines  

• Green Chemistry is best taught within the context of 
examples 


