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AGENDA

Societal Implications of Nanotechnology

2007 Principal Investigators Meeting

National Science Foundation (NSF)

March 15 and 16, 2007

Room 375

4201 Wilson Boulevard

Arlington, VA 22230

Thursday, March 15, 2007

7:45 AM

Coffee and Light Refreshments 

8:15 – 8:30

Welcoming Remarks, Review of Agenda, and Administrative 





Information






Priscilla Regan, 

Program Director, 

Science and Society Program, SBE/NSF

Rita Teutonico 

Advisor for Integrative Activities, SBE/NSF 

8:30 - 9:00

Welcoming Remarks




Dr. Kathie Olsen





Deputy Director, NSF

9:00– 10:55

Five-Minute Project Presentations (five slides, max!)

· Research goals and thematic areas 

· See Attached for order of presentations

10:55 – 11:05

Break
11:05 – 12:30

Panel: Science Policy of Nanotechnology





Moderator:  Judy Raper, Division Director, Chemical, 




Bioengineering, Environmental, and Transport Systems, 




Engineering Directorate, NSF




Participants:






Julie Burger, Illinois Institute of Technology

Jane Fountain, UMass

Gary Gereffi, Duke (UCSB)

Paul Hallacher, Penn State

Jan Youtie, GA Tech (ASU)

12:30 PM – 1:45
Working Lunch: Break Out Group Discussions




- Science Policy of Nanotechnology

1:45- 3:15

Panel: Nanoscale Research and Scientific Practice 





Moderator:  Cassandra Dudka, Program Manager, Office 




of International Science and Engineering, NSF




Panelists:






Rosalyn Berne, University of Virginia

Ann Johnson, University of South Carolina

Patrick McCray, UCSB

Ronald Sandler, Northeastern University

3:15 – 3:30

Break
3:30 – 4:45

Panel: Ethical Implications and Issues





Moderator:  Rachelle Hollander, former Senior Advisor, 




Directorate for Social, Behavioral and Economic Sciences





Panelists:






George Khushf, University of South Carolina

Kirsty Mills, University of New Mexico

James Moor, Dartmouth University

Jason Robert, Arizona State University

Paul Thompson, Michigan State University

Vivian Weil, Illinois Institute of Technology

Susan Wolf, University of Minnesota

4:45 – 6:00

Panel: Regulatory Issues and Capacity





Moderator:  Rita Teutonico, Advisor for Integrative 




Activities, SBE, NSF





Panelists:






Chris Bosso, Northeastern University

Mike Gorman, University of Virginia

Doug Kysar, Cornell University

Jordan Paradise, University of Minnesota

Joel Pedersen, University of Wisconsin

6:00 – 7:00

Reception





Room 375
Friday, March 16, 2007

8:00AM

Coffee and Light Refreshments

8:30 – 8:45

Welcoming Remarks





Dr. Mike Roco





Senior Advisor for Nanotechnology 





and National Nanotechnology Initiative

8:45 – 10:15

Panel: Public Perceptions, Opinion and Deliberation





Moderator: Dave Ucko, Head, Informal Science 





Education (ISE) Program, Directorate for Education and 




Human Resources, NSF




Panelists:






Davis Baird, University of South Carolina

David Guston, ASU

Barbara Harthorn, UCSB

Eric Lindquist, Texas A&M

10:15 – 10:30

Break


10:30 – 12:00

Panel: 
Risk Perceptions and Analyses





Moderator:  Ulrich Strom, Acting Executive Officer, 




Division of Materials Research, Mathematical and Physical 



Sciences Directorate, NSF




Panelists:

Kristen Kulinowski, Rice University






Martin Harmer, Lehigh University

Gurumurthy Ramachandran, Univ of Minnesota

John Stone, Michigan State University

Nathan Swami, University of Virginia


12:00PM – 1:15
Working Lunch:  Break Out Group Discussions




 Our Place in Social Science: Contributions from and 





to Social Science Theories and Methods





Moderators:






Leonard Ortmann, Tuskegee University






Maria Powell, University of Wisconsin






Michelle Sidler, Auburn University






Paul Thompson, Michigan State University






Susan Wolf, University of Minnesota 

1:15 – 1:45

Break Out Group Reports

1:45 – 2:15

Dialog about Interagency Collaboration 





Moderator:  Mark Weiss, Acting Deputy Assistant 





Director, Directorate for Social, Behavioral and Economic 




Sciences, NSF




Panelists:





Dianne Poster, NIST

Cate Alexander, NNCO
Dan Drell, DOE

Vivian Ota Wang, NIH
Mike Roco, NSF
2:15 – 2:45

Break
2:45 - 4:30

Panel:  Future Research Priorities






Moderator:  Pris Regan, Program Director, Science and 




Society, SBE, NSF




Panelists:






Dave Guston, Arizona State University

Barbara Harthorn, UCSB

Woody Kay, Northeastern University

Jennifer Kuzma, University of Minnesota

4:30 – 5:00

Wrap Up Discussion
“Five-Minute” Project Presentations (5 slides max!)

Order of Presentation

UCSB Center for Nanotechnology in Society

Project Title:
Center for Nanotechnology in Society at University of California, 
Santa Barbara


Proposal #:           
SES-0531184


Type of project: 
Nanoscale Science and Engineering Center: CNS
Lead PI: 
Barbara Herr Harthorn, UCSB
ASU Center for Nanotechnology in Society

Project Title:
NSEC/Center for Nanotechnology in Society at ASU


Proposal #:           
0531194


Type of project: 
NSEC/CNS

Lead PI: 
David H. Guston, Arizona State University
University of South Carolina Nano in Society Project

Project Title: 
Imaging, Scientific Change and Public Understanding of Emerging 
Nanotechnologies

Proposal #: 
SES-0531160

Type of Project: 
NSEC node

Lead PI: 
Davis W. Baird, University of South Carolina

Harvard/UCLA Nano in Society Project

Project Title: 
Nanotechnology in Society Project – Nano Connections to Society
Proposal #: 
0531146
Type of Project: 
NSEC
Lead PI: 
Richard Freeman, Harvard University
Michigan State University NIRT

Project Title: 
Building Capacity for Social and Ethical Research and Education 
in Agrifood Nanotechnology



Proposal #:           
SES-0403847


Type of project: 
NIRT

Lead PI: 
Paul B. Thompson, Michigan State University
University of Minnesota NIRT

Project Title:  
NIRT: Evaluating Oversight Models for Active Nanostructures and 
Nanosystems: Learning from Past Technologies in a Societal 
Context

Proposal #:           
SES-0608791 (September 1, 2006-August 31, 2010)

Type of project:    
Nanoscale Interdisciplinary Research Team (NIRT)
Lead PI:                
Susan M. Wolf, JD, University of Minnesota


Northeastern University NIRT

Project Title: 
Nanotechnology in the Public Interest: Regulatory Challenges, 
Capacity, and Policy Recommendations.
Proposal #: 
0609078

Type of project: 
NIRT: Nanotechnology Interdisciplinary Research Team
Lead PI: 
Christopher Bosso, Political Science, Northeastern University

University of Pennsylvania, NSEC with societal component

Project Title: 
NSEC for Molecular Function at the Nano/Bio Interface
Proposal #: 
0425780
Type of Project: 
NSEC
Lead PI: 
Dawn Bonnell, University of Pennsylvania
University of Wisconsin, NSEC with societal component

Project Title: 
Social and Environmental Impacts of Engineered Nanomaterials

Proposal #:           
DMR-0425880


Type of project: 
Nanoscale Science and Engineering Center

Co-PIs: 
Joel Pedersen, Maria Powell, University of Wisconsin-Madison
University of Massachusetts, NSEC with societal component

Project Title: 
NSEC: Center for Hierarchical Manufacturing
Proposal #: 
0506580
Type of Project: 
NSEC
Lead PI: 
James J. Watkins
Rice University, NSEC with societal component

Project Title: 
Center for Biological and Environmental Nanotechnology
Proposal #: 
0647244
Type of Project: 
NSEC
Lead PI: 
Vicki Colvin
Cornell University, NNIN societal/ethical activities

Project Title:
Molecular Sensing and Actuation by CMOS Nonvolatile Charges with Independently Addressed Nanoscale Resolutions


Proposal #:
#0304483

Type of project: 
NIRT
Lead PI: 

Edwin Kan, Cornell University
Penn State NER

Project Title:
Nanotechnology and Science Federalism



Proposal #:           
SES-0608986


Type of project: 
NER

Lead PI: 
Paul M. Hallacher, Pennsylvania State University
Texas A&M NER

Project Title: 
NER: Contours of Nano-problems and Solutions and the Societal 
and Educational Challenge of Active Nanoscale Technology

Proposal #:          
0609073

Type of project: 
NER

Lead PI: 
Eric Lindquist, Texas A&M University

Illinois Institute of Technology, NER

Project Title: 
Societal and Legal Issues Raised by Nano Patents


Type of project: 
NER


Lead PI: 
Lori B. Andrews, J.D., Illinois Institute of Technology

University of Virginia NER

Project Title: 
Identifying and Regulating Environmental Impacts of  
Nanomaterials

Proposal #: 
0508347

Type of project: 
NER (Nanoscale Exploratory Research)

Lead PI: 
Nathan Swami, University of Virginia

University of Virginia CAREER

Project Title:
Ethics and Belief in the Development of Nanotechnology

Proposal #:           
0134839
Type of project:
CAREER Award

Lead PI: 
Rosalyn W. Berne, University of Virginia 

University of New Mexico EESE

Project Title:
Nationwide Nanotechnology Ethics Education Development


Proposal #:           
SES-0622978

Type of project: 
EESE

Lead PI: 
Kirsty Mills, University of New Mexico

Auburn NUE

Project Title: 
Ethics of the Nanoscale

Proposal #: 
0532340

Type of project: 
ESI NUE

Lead PI: 
James Bradley, Auburn University

Dartmouth EVS Research Grant

Project Title:
Nanotechnology and Human Enhancement



Proposal #:
0621021


Type of project: 
SES: Ethics and Values in Science, Engineering and Technology

Lead PI: 
James Moor, Dartmouth College

University of South Carolina, SGER

Project Title: 
Nanotechnology and Biotechnology: Understanding 
Responses of U.S. and Canadian Citizens  and Nanotechnology in 
Society Project (part of):  Imaging, Scientific Change and Public 
Understanding of Emerging Nanotechnologies

Proposal #: 
SGER grant 0523433 and NSEC grant 0531160

Lead PI:  
Susanna Priest, University of South Carolina (SGER)

Project Summaries
Societal Implications of Nanotechnology PI Meeting

Project Title: 

Societal and Legal Issues Raised by Nano Patents
Type of project: 
NER


Lead PI: 

Lori B. Andrews, J.D., Illinois Institute of Technology

Co-PI:


Mike Bauer, Ph.D., J.D.
Collaborators:
Julie A. Burger, J.D. and Marianne R. Timm, J.D., Institute for Science, Law and Technology; Ellen Mitchell, Ph.D., Institute of Psychology, Illinois Institute of Technology; and Nigel Cameron, Ph.D., Institute on Biotechnology and the Human Future and Center on Nanotechnology and Society, Illinois Institute of Technology
Research Goals:

1. To discover which government entities are substantially contributing to nanotechnology development. 

2. To review relevant case law, statutes, scholarly articles, scientific articles, and nanotechnology patents.
3. To determine the ways in which patent law is encouraging or discouraging innovation in nanotechnology development.

Thematic Areas:  Law (including intellectual property); innovation; public policy; ethics; government impact on research and development in new technologies. 

Methodologies: A review of case law, statutes, scholarly articles, scientific articles and of all patents on a particular type of nanotechnology allowed the principal investigator and other members to analyze the societal and legal issues raised by patents on nanotechnologies and the impact intellectual property law would have on the development and use of nanotechnologies.  
Recent Research Findings:

· The number of nano patents and pending nano patent applications has been estimated by various scholars and organizations.  However, these studies appear to overestimate the number of nano patents and a better method of analyzing nano patenting activity would be to identify and analyze subgroups of nano patents.

· State law governing nanotechnologies focus almost exclusively on funding aspects through a variety of mechanisms. 

· An analysis of all the nano patents issued between January 1976 and July 1, 2006, that contain “quantum dot” or its synonym “nanocrystal” revealed data about the federal funding of nanotechnologies, the U.S. Patent and Trademark Office’s (USPTO) treatment of nano patents, and patent examiner experience with nano patents.

· The patent statute is being improperly applied by the USPTO.  The USPTO is increasingly granting patents on scientific information and on naturally occurring substances.  In addition, the USPTO is granting overly broad patents.  This could thwart development of nanotechnology.  

· Many technologies pose a learning curve for patent examiners but it appears that in nanotechnology the problem is especially acute and examiners are not developing the specialization they need to adequately address this new technology.

· Government agencies are applying inconsistent approaches to nanotechnology.  Technologies the FDA considers to be not novel are inconsistently deemed to be novel by the USPTO.

· The application of certain aspects of patent law, such as strict liability for infringement, to nanotechnology is problematic. 

Challenges and Opportunities: One of the challenges to the project was determining which patents to analyze since previous researchers had used overly broad search terms to locate patents employing nanotechnology. To be able to successfully analyze nano patents, we determined that we would locate a type of nanotechnology patents. We chose to do an in-depth analysis of those relating to or claiming quantum dots. 

The grant project provided an important training and development opportunity for  law students and legal fellows, several of which were fully funded by the university.  

Project members presented their finding to academic, scientific, and public audiences, and organized a U.S. Congressional briefing that dealt with patentable subject matter.  The presentations discussed the research results, and raised awareness of these important public issues, including the legal and societal impact of nanotechnology.  In June 2006 the USPTO requested comments on its draft guidelines regarding subject matter eligibility.  Project members drafted and transmitted comments to the USPTO which have been posted on the USPTO’s website.  In addition, project members published an article in Science, wrote two chapters for a book on nanotechnology, published a survey of state funding of nanotechnology, and wrote a law review article: 

Lori Andrews, J.D., Jordan Paradise, J.D., Timothy Holbrook, J.D., and Danielle Bochneak, B.S.E., “When Patents Threaten Science,” Science (December 1, 2006).

Julie A. Burger, Marianne R. Timm, and Lori B. Andrews, “Nanotechnology and the Intellectual Property Landscape,” in Nanoscale: Issues and Perspectives for the Nano Century (edited by Nigel Cameron and Ellen Mitchell) (Hoboken, New Jersey, John Wiley and Sons, Inc., forthcoming 2007).

Jessica K. Fender, “Patenting Trends in Nanotechnology,” in Nanoscale: Issues and Perspectives for the Nano Century (edited by Nigel Cameron and Ellen Mitchell) (Hoboken, New Jersey, John Wiley and Sons, Inc., forthcoming 2007).

Marianne R. Timm, “Nanotechnology: U.S. State Government Promotion Through Legislation,” Nanologues, Series 3.2006.

Project Title: 

Imaging, Scientific Change and Public Understanding of 



Emerging Nanotechnologies
Proposal #: 

SES-0531160

Type of Project: 
NSEC node

Lead PI: 

Davis W. Baird, University of South Carolina
Co-PIs: 
   Ann Johnson, Susanna Priest, Chris Robinson, Christopher Toumey

Collaborators:  George Khushf, Michael Dickson, Thomas Vogt, Robert Best

Research Goals:


1. Images are crucial to popular and scientific thinking, but nanoscale images can be interpreted in a variety of ways. Researchers from humanities, art, and science and engineering at USC are analyzing nanoscale images (including moving images) in an effort to develop recommendations that will minimize misunderstanding.  


2. A richer understanding of scientific practices will illuminate and potentially improve science and technology policy.  At USC we are fostering discussions about the way science policy affects actual nanotechnology R&D practices.  We are researching the historical development of roadmaps and the present-day effects of these roadmaps—examining, in particular, the Chemical Industry’s Vision2020 for Nanomaterials, and interviewing scientists and engineers as well as policy makers about its desired and actual effects.


3. The project also includes the construction of a mental modeling and concept mapping project, which will be detailed by Susanna Priest’s presentation on her SGER (and thus information about her project, even under this grant, is included in her two page summary).


4. The development of a framework for ethical research and its dissemination to several nano-bio NSECs and ERCs to facilitate cooperation and avoid duplication of effort. (George Khushf, Lead PI -- SGER: Complexity, Systems, and Control in Nanobiotechnology: Developing a Framework for Understanding and Managing Uncertainty Associated with Radically Disruptive Technologies, EEC-0646332)


5. The continuing existence of the South Carolina Citizens’ School for Nanotechnology public outreach program and its on-going assessment and expansion.

Thematic Areas:

1. Images of the Nanoscale

2. Changing scientific practices in nanoscience and-technology

3. Lay Understandings of Nanotechnology

4. Ethical implications of the Nano-Bio-Info-Cognitive convergence

Methodologies:

This project is largely based in the humanities and even the more social science-focused parts of the research portfolio are more qualitative than quantitative.  But given the complexity inherent in the issues our research team investigates (such as the way images of the nanoscale shape understanding among different publics and the effects of policy on local scientific practices), we believe that qualitative methods, such as historical research, philosophical reflection, interviews and ethnographic methods, are actually particularly appropriate.  Rather than simplifying the problems we study to render them quantitatively tractable, we privilege the complexity of these issues.  Yet our qualitative methods aim at more than description, in fact in all of our different project, descriptions are an initial step to more generic models, frameworks and maps, which will be useful ‘on the ground’ in the evolution of new science policies, education and outreach programs, and, in fact, new scientific and engineering knowledge itself. 

Recent Research Findings:

In the past months our publications have included the following:  

Davis Baird, “Navigating Nano Through Society.” In Mikhail Roco and Bill Bainbridge, eds., Nanotechnology: Societal Implications II. (Dordrecht: Springer, 2007). 75-87.

Davis Baird and Chris Toumey, “Building Nanoliteracy in the University and Beyond,” Nature Biotechnology, 24(6): 721-2.
George Khushf, guest editor, The Journal of Law, Medicine and Ethics, Symposium on Nanotechnology: Ethical, Legal and Social Issues.  (Winter 2006).

Ann Johnson, “Institutions for Simulations: The Case of Computational Nanotechnology” Science Studies 19 (2006) 35-51.

We have also organized a workshop on the changing dynamics of theory in nanoscale science and engineering, to be held in Bielefeld Germany May 2-3, 2007.  

Along similar lines, another group including scientists, engineers, science studies scholars, media arts and art practitioners and scholars has been assembled for a workshop on nanoscale images in Columbia on October 25-27, 2007.  

Challenges and Opportunities:

Highly interdisciplinary research, as practiced on all of the foci of this research project, is extremely time-consuming.  Part of the mission of this research is to first build the interdisciplinary knowledge communities that will undertake the research.  These communities are all the more complicated when they span between technical practitioners, like scientists and engineers, and scholars of science, coming from a diverse array of social science and humanities disciplines.  In addition, scholars not only have to invest their time and effort into interdisciplinary research, they must also produce the deliverables demanded by their own departments, and In many cases, this significantly interdisciplinary communication constitutes both an opportunity and a challenge—and both labels apply because these types of collaborations are novel and quite rare.  Still it is hard to imagine nano truly realizing its promises without engaging the social dimensions of science and technology (both internally and externally) in the 21st century, which requires research attention to those dimensions, thus tremendous opportunity rides of these interactions.

In addition, scientific research teams often have had considerable difficulty in developing vibrant ethics initiatives.  Many of the scientists do not appreciate why they are being asked to integrate ethics into their research.  They do not understand what ethics and social implications research might involve, and they have not been able to find collaborators who can assist them.  Initial efforts often involve some sporadic attempts to address loosely affiliated health, environmental, or safety issues with the hope that this satisfies the “ethics requirement.”  If the scientific research teams find a collaborator in the humanities or social sciences, they are then happy to outsource this component.  In all these responses, the process for integrating high level ethical reflection as a vital component of interdisciplinary scientific research fails to take place.  The Khushf-led SGER project addresses this dynamic specifically by involving practitioners in the construction of a framework, rather than simply outsourcing and then imposing such a model.

Project Title:

Ethics and Belief in the Development of Nanotechnology

Proposal #: 
0134839
Type of project:
CAREER Award

Lead PI: 

Rosalyn W. Berne, University of Virginia 

Co-PIs:   NA



Collaborators: NA



Research Goals:


1. General formulation of an ethical framework for nanotechnology development.

2. Engaging individual scientists towards formulation of an ethics of nanotechnology.

3. Mapping and discerning mythological and symbolic tacit elements of belief regarding nanotechnology by scientists, and interpreting the meaning and significance thereof. 

Thematic Areas:


1. Ethics and Belief

2. Moral Imagination


3. Myths and Beliefs in Conceptualizing Nanotechnology  


Methodologies: 

Grounded Theory

Recent Research Findings:


•Among the scientists and researchers interviewed in the project, there exists a tension between the importance of nanoscale research to be somehow practical and applicable versus the act of scientific research for its own sake, a desire to enjoy the wonder, fear, and excitement of the unknown, especially exacerbated by the potential of nanoscience.  Political, governmental, academic, and other institutional dynamics further aggravate this tension. 

•Scientists express a quandary with the role of ethics in nanoscale science and technology – both in terms of nanoscale research specifically, practical and normative questions raised by nanotechnology, as well as ethical considerations regarding how and in

what direction nanoscale science should proceed.

•Questions of meaning emerge with nanotechnology.  For example, because nanotechnology 'implicitly involves the renegotiation of selfhood in the search for meaning' (Berne, 2006, p. 161), how scientists, and even society generally, assign meaning to scientific discovery may change.

•Scientists associate fundamental beliefs to their nanoscale research – notions of the purpose of nanoscale science are embedded in beliefs in/about nature and spirituality, and scientists frequently employ metaphor to express beliefs in the purpose and potential of

nanotechnology.

Together, these major findings underscore a general finding that echoes the grounded theory methodology used to solicit this data: the narrative is an indispensable device to collect moral and social observations about nanotechnology, including those dealing with the categories of ethics, meaning, and belief mentioned above.  As stated in Nanotalk: 'Narrative is one of the most basic tools that human beings have for making sense of perception and experience and to invest those with meaning.  Narrative provides access to the important but often unarticulated hopes, fears, expectations, and assumptions regarding our relationships to our bodies, to one another, and to the physical world we inhabit.  It also brings to light essential, yet otherwise tacit, elements of the human psyche...narrative emerges in the public discourse to establish the meaning and significance of that technology' (Berne, 2006, pp. 17-18).  For this reason, the very valuable act of using narrative in this project – of applying words and verbal expressions of imagination to science and scientific discovery – has emerged as an important finding about the ways in which one can create ancillary discoveries in fields in and beyond science, such as the humanities, and the ways one can work with scientists to express more meaningfully the nature of their work.

Challenges and Opportunities:


While the data analyzed in Nanotalk have been instructive, the experience of gathering, analyzing, and presenting these project data through narrative guides the substantive and pedagogical questions I have pursued in the last phase of the project.  The questions of ethics, meaning, and belief raise complex issues that challenge scientists and ethicists alike to articulate the ramifications of these questions through traditional data gathering techniques.  Based on my observations of the value of the narrative,

it seems that alternative pedagogies are necessary to explore fully the social and moral implications of nanotechnology.  Thus, I have turned to the writing of science fiction by both researchers and myself, for engaging the moral imagination in nanotechnology ethics. 

Project Title: 

Nanotechnology in the Public Interest: Regulatory Challenges, 



Capacity, and Policy Recommendations.
Proposal #: 

0609078

Type of project: 
NIRT: Nanotechnology Interdisciplinary Research Team


Lead PI: 

Christopher Bosso, Political Science, Northeastern University

Co-PIs:
Ahmed Busnaina, Mechanical Engineering, Northeastern University


Jacqueline A. Isaacs, Mechanical Engineering, Northeastern University


William D. Kay, Political Science, Northeastern University


Ronald L. Sandler, Philosophy and Religion, Northeastern University
Collaborators
 (As of March 2007):



Marc Eisner, Government, Wesleyan University



Michael Ellenbecker, Environmental Health Sciences, UMass-Lowell



Daniel Carpenter, Government, Harvard University



Cary Coglianese, Law and Political Science, University of Pennsylvania



Marc Landy, Political Science, Boston College



Barry Rabe, Political Science and Enviro Studies, University of Michigan

Research Goals:


1. Evaluate existing federal and state government regulatory capacity
2. Assess particular regulatory challenges posed by nanotechnology
3. Make recommendations for building capacity to address those challenges
Thematic Areas:


1. Regulatory Issues and Capacity
2. Risk Perceptions and Analyses
3. Ethical Implications and Issues
Methodologies: 

1. Case studies of previous examples of government reaction/adaptation to new technologies or societal implications thereof 

2. Meta-analyses of scholarly work on regulatory capacity

3. Interviews with regulators and other policymakers

Recent Research Findings:
Project is too new to make any statements save for the realization that the concept of “capacity” needs greater conceptual and analytical clarity.

Challenges and Opportunities: 
1. A unique opportunity to approach issues of government capacity in a forward thinking, comprehensive manner informed by past experience

2. Big, mushy area of inquiry. Establishing boundaries will be a challenge.

3. What do we mean when we talk about “capacity”? 

4. Is nano really unique? Or is it just more of the same?

Project Title: 

Ethics of the Nanoscale

Proposal #: 

0532340

Type of project: 
ESI NUE


Lead PI: 

James Bradley, Auburn University

Co-PIs: 

Michelle Sidler, Auburn University

Roderick Long, Auburn University

Bob Ashurst, Auburn University

Collaborators: 
Leonard Ortmann, Tuskegee University

Tamara Floyd-Smith, Tuskegee University

Rosine Hall, Auburn University-Montgomery

Guy Beckwith, Auburn University

Chris Roberts, Auburn University


Research Goals

1. To provide students with fundamental knowledge from diverse fields, including both the sciences and the humanities that contribute to and are affected by nanotechnology

2. To develop curriculum materials for first and second year college students in all academic disciplines that will educate them about nanoscience, nanotechnology, and their accompanying social, ethical, and environmental impacts

3. To share this curriculum with educators at other institutions and encourage further curricular development in this area

Thematic Areas

1. Ethical Implications and Issues

2. Public Opinion and Deliberation

Methodologies

• Cross-training of interdisciplinary, intercollegial faculty involved in the project, including outside speakers

• Curriculum development, including lectures, recitations, readings, and other class activities

• Assessment tools such as Pre- and Post- Tests, written responses, and interviews

Recent Research Findings

• In Spring 2007, Concepts of Nanoscience, an introductory course, is being taught for freshman and sophomores at three different institutions, Auburn University, Tuskegee University, and Auburn University-Montgomery. Course lectures are being video-streamed to all three schools, and course materials are being shared. Topics in the course include: the basic science of nanotechnology, the integration of nanotechnology and biology, and the ethical, societal, and environmental implications of nanotechnology.

• In Summer 2006, several instructional modules were developed and implemented for

Auburn University’s core course, Concepts of Science, and for Auburn University’s Summer Bridge Program, an intensive four-week academic enrichment experience for incoming minority freshmen planning to major in the sciences.

• In Fall 2006 and Spring 2007, two guest speakers visited Auburn University to perform two lectures, one for faculty and one for students in Concepts of Science courses.

• Initial assessment of the course materials began in Summer 2006, and assessment (including several types of data collection), is proceeding during Spring 2007.

• Several conference presentations have been presented by the interdisciplinary team, including at the 2006 Modern Language Association and at the 2007 Alabama Academy of Science.

Challenges and Opportunities

Few good examples of undergraduate educational programs, curricular materials, and research experiences related to nanoscience and nanotechnology are available in the literature. The interdisciplinary, intercollegiate Concepts of Nanoscience course is a unique effort to teach nonscience majors—the future electorate—about both the basics of nanoscience and its ethical, societal, and environmental impact. The work reinforces NSF’s Strategic Plan by both educating a general public about nanotechnology, a central component of NSF’s mission, and by investigating “the human and social dimensions of new knowledge and technology” (NSF Strategic Plan, p. 6).

Through these course materials, university students, as part of the electorate, will come to understand that every emerging technology has its associated ethical questions, risks, and issues that must be understood, debated and, ideally, eventually accepted or rejected by the citizenry.

Developing and teaching these courses and assessing and evaluating their impact on students’ thinking and ethical views will provide faculty with a solid framework for improving our pedagogy in this area. Dissemination of the results from this project will provide the foundation for the development of new courses that integrate our social and ethical responsibilities with knowledge of emerging scientific and engineering technologies.
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Three images from the Concepts of Nanoscience intercollegiate, interdisciplinary course. From left to right: Tamara Floyd-Smith, Assistant Professor of Chemical Engineering, lectures via video stream from Tuskegee University to students at Auburn University; Roderick Long, Associate Professor of Philosophy, addresses the Concepts of Nanoscience class; students in the Concepts of Nanoscience class measure themselves to convert their heights to the nanoscale.
Project Title:

NSEC: Nanotechnology in Society Project-Nano Connection to 



Society


Proposal #:
0531146


Type of project: 
CNS

Lead PI: 

Richard Freeman, Harvard; Co-Director Lynne Zucker UCLA

Co-PIs: Michael Darby UCLA; Martin Harmer Lehigh; Vivian Weil IIT; Marie Thursby Georgia Tech; Stephen Barley/Woody Powell Stanford; Mark Wiesner Duke; Chief Scientist: Carlo Montemagno U Cincinnati

Collaborators: Lass, Davis IIT; Currall UCL; Green Jr USC; Graham, Sampat, Stephan, J. Thursby Georgia Tech; Friedman, Cutcliffe, A. Harmer Lehigh; Grodal Stanford; Anheier, Sakakibara UCLA; Goroff Harvey Mudd

Research Goals:


4. Economics and Labor, defined broadly

5. Ethics and Environment

6. Public Responses

Thematic Areas/Approaches:


4. Data Banks

5. NanoConnection.net and NanoIndicators


6. Monitoring Public and Outreach

Methodologies:

1. Data collection: automated web data collection, web-based surveys, telephone interviews, archival data collection, bayesian data identification, retrieval & subgroup identification methods; search & retrieval in databases; 2. Analysis methods: Econometrics, scientometrics, network analysis, indicator development

Recent Research Findings:



1. Index of jobs in nano-technology (Freeman, Harvard group), based on web search & a survey of companies with nano jobs: what kinds of firms are searching for workers in nano area & how easily they find workers. Large increase in number of web sites with nano-tech jobs, but numbers listed are small. Index used as component in other analyses.

2. Indices of nano-firm entry by year, active scientific publishing (nano “star” scientists), & nano stars’ geographic mobility for U.S. regions & 25 countries (Zucker & Darby UCLA). Firm entry more probable when & where star scientists actively publishing (nano & 5 other high-tech areas); when stars move geographically, firm entry shifts correspondingly. Increasing return migration of scientists trained in U.S. to home country when home country develops sufficient strength in their science/technology area.

http://www.nber.org/papers/w12172
3. NanoEthicsBank project: Weil-led (IIT) project in Pilot I stage containing selected prescriptive documents (e.g., standards, guidelines, & polices) & descriptive materials (e.g., critiques & reports with associated research, such as surveys). Pilot II scheduled May 2007. Nanotech firm survey on safety concerns of nanotech in workplace, selected results: 40 % of responding companies had frequently discussed the subject; 46% adopted guidelines/standards of conduct re safety/use/testing of products containing nanoparticles.

4. Patent-based research: Graham-led (Georgia Tech) research on whether nano is becoming a general purpose technology (forthcoming in J Tech Trans); Sampat-led (Columbia) research on US nanotech patent quality (applicant & examiner share of references; patent examiner characteristics; patent scope) & on US nano-patent prosecution using patent application/grant data.

5. Index of nano-risk articles: Friedman-Egolf project (Lehigh) is tracking number of articles & type of risk covered. Newspaper & wire services have few articles on potential environmental & health risks from nanotechnology, relative to coverage in specialized nanotech press. Increasing number of articles on specific risks & government regulation.
6. Cutcliffe-Pense (Lehigh), 2 outreach, searchable databases in pilot stage can be found on www.nanoconnection.net : 1. Journal articles 2004-2007 with abstracts, drawn from STS, risk analysis, & communication, focused on nanotech & its impact on society. 2. University & college nanotechnology majors and minors with a focus on society, searchable by institution, state, course title, instructor, & year. Links to program descriptions & syllabi are provided. Based on web search & interviews.

7. Currall (University College London; London Business School) reports that nanotechnology was seen as relatively neutral in risk/benefit compared to 43 other technologies. Consumers did not consider risks or benefits of nanotechnology independently to assess nanotechnology application in products, rather the effects of benefits on use of nano products was stronger when risks were lower than when risks were high (Currall, King, Lane, Madera & Turner, What drives public acceptance of nanotechnology? Nature Nanotechnology, December 2006, 1: pp.153-155).

Challenges and Opportunities

Provide information on nanoscience & nanotechnology in a way that is both useful & used by other nano-involved groups & by the public broadly construed.  Provide a series of indicators that are sufficiently robust that they are used in analyses by members of our team & by other researchers, leading to broad research community progress in understanding nanotechnology & society development in the context of other high technology science & commercialization.

Engage in collaborations that improve communication and learning:

1. Major conference on the occupational health & hazard risks involved in nano-technology, November 15-17, 2007 at UCSB. Initiated by Richard Freeman (CNS Harvard) & co-organized with UCSB CNS (Appelbaum & Harthorn) & Zucker, with Andre Nel, John Froines (UCLA).  This will bring scientific experts, historians, social scientists, and union & government and business people together. Learning across divides by exchanging information & evaluation on impact of nanotechnology in the workplace.

2. Stuart Graham at Georgia Tech co-developing with ASU-CNS a patent data base linked to European Patent Office’s experimental nanotech classification

3. Friedman collaborated in forming a session with UCSB researchers in presenting to the Society for Social Studies of Science, November 2006.
Project Title:

NSEC/Center for Nanotechnology in Society at ASU


Proposal #: 
0531194


Type of project: 
NSEC/CNS

Lead PI: 

David H. Guston, Arizona State University


Co-PIs:
Daniel Sarewitz, Clark Miller, George Poste, Anne Schneider, Marilyn Carlson (all ASU)

Collaborators:
University of Wisconsin (Dietram Scheufele), Georgia Tech (Phil Shapira), North Carolina State (Pat Hamlett), Rutgers (Carl Van Horn), Colorado-Boulder (Roger Pielke, Jr.)

Research Goals:


First, to implement a program of Real-Time Technology Assessment (RTTA), consisting of the following programmatic activities:

1. Research and Innovation Systems Analysis (RISA; Phil Shapira, GA Tech), to characterize the scope and dynamics of the NSE research enterprise – public and private – and the plausible linkages between it and public values and outcomes.

2. Public Opinion and Values (POV; Dietram Scheufele, UW; Elizabeth Corley, ASU), to monitor the changing values of the public and researchers regarding nanotechnologies.

3. Deliberation and Participation (DP; Dan Sarewitz, ASU; Pat Hamlett, NCSU), to engage researchers and various publics in deliberative and participatory forums.

4. Reflexivity, Assessment, and Evaluation (RAE; Kevin Corley, ASU; Anne Schneider, ASU), to assess the impact of the information and experiences generated by our activities on the values held and choices made by the NSE researchers in our network.

Second, to implement a set of cross-cutting Thematic Research Clusters (TRCs), which conduct fundamental research in two broad areas:


1. Freedom, Privacy and Security (FPS; Torin Monahan, ASU) seeks to explore theory and cases of surveillance and nano-sensing technologies, including issues of effectiveness, ubiquity, embeddedness, and impacts on surveillance practices and surveilled populations.

2. Human Identity, Enhancement, and Biology (HIEB; Jason Robert, ASU; Linda Hogle, UW) is a historical, philosophical, cultural and political exploration of the interactions between human biology and human values in the context of the new nanotechnologies.


Methodologies:



1. RTTA 1/RISA consists of three separate activities: Research Program Assessment (RPA), to develop empirically-based insights about the dynamics of the NSE enterprise, including direction, velocity, developing synergies and linkages, as indicated by publications, patents, and other data sources; Public Value Mapping (PVM), to develop a tool to assess the outcomes or “public value” of NSE research; and Workforce Assessment (WA), to conduct regional analyses of the supply and demand of the nano-related workforce.

2. RTTA 2/POV consists of three separate activities: Public Opinion Polling (POP), to conduct a nationwide telephone survey (N=1200) on knowledge of and attitudes toward nanotechnology (with comparability to earlier US surveys and to Eurobarometer); Media Influence (MI), to explore the way the media influences public opinion through experimental interventions with the award-winning web site, The Why Files; and Researchers’ Values (RV), to understand the knowledge of and attitudes toward nanotechnology-in-society among NSE researchers.

3. RTTA 3/DP consists of four separate activities: Scenario Development (SD), to develop a set of technically plausible, validated scenarios for a wide variety of uses; InnovationSpace (IS), to use cross-functional teams of undergraduate design, engineering, and business majors to create nanotechnological product designs; CriticalCorps, to subject the products of SD and IS, among others, to cultural criticism in order to illuminate the social significance of nanotechnologies; and National Citizens’ Technology Forum (NCTF), to conduct six networked, local-area participatory forums.

4. RTTA 4/RAE consists of two primary activities: Reflexivity Assessment (RA), to assess changes in the identity, knowledge, and practice of collaborating NSE researchers; and Evaluation of CNS-ASU in comparison to other nano-in-society activities and other boundary organizations.
5. TRC 1/ER will analyze documents and scenarios and products produced by SD and IS to assess how equity issues are framed and will attempt to map distributional impacts of nano-products in the hopes of developing strategies for distributional inequities.
6. TRC 2/HIEB engages in conceptual development and interactive inquiry around issues of nano-neural implants (“cyborgs”) and human/non-human hybrids (“chimeras”) in the context of nanobiotechnology.

Research Status:



RTTA 1: RPM has validated its search protocols and created databases for broader CNS-ASU use.  It has identified the “field scope” of NSE research in four intersecting areas: nano-devices and -electronics, nano-structure chemistry and materials, nano-medicine and -biotechnology, and nano-devices and -electronics.  PVM has continued conceptual and empirical work on nanotechnologies and water, including a collaborative workshop at ASU (with non-NSE PVM projects). WA has conducted its first data-gathering activity in AZ.

RTTA 2: POP is re-fielding the major survey after problems with a subcontractor.  MI has developed collections of materials and coding schemes. RV is fielding its survey.

RTTA 3: SD has developed ten scenarios that are currently on wiki-like sites for validation, amendment, and extension.  IS teams are developing three nanotechnological product designs.  CC is preparing to work with the scenarios and product designs.  NCTF is organizing its sites for spring 08.

RTTA 4: RA has conducted interviews of NSE researchers at all levels to establish baselines around a number of variables and projects.  Influences identified include one NSE researcher who received a major federal grant after re-conceiving of its societal implications following contact with CNS-ASU. Evaluation has held a series of small group meetings and participated in a collaborative workshop on boundary organizations.

TRC 1: FPS has had active inquiries on several fronts but is currently on hold for personnel reasons.
TRC 2: HIEB has had an active research, meeting, and writing agenda, including embedding in an NSE lab.

Challenges and Opportunities:


A significant research challenge for CNS-ASU is documenting the reflexivity it hopes to encourage among its NSE researcher-collaborators.  We have tantalizing clues of increased reflexivity, with no better indicator than having some of these researchers approach us on their own initiative and agenda for further collaborations.  These requests represent a substantial opportunity which we may not have the personnel resources to fully meet.  A second significant challenge is maintaining sufficient connectivity among the various research groups; our upcoming all-hands meeting should provide an important venue for meeting this challenge, as will implementing a document-sharing protocol through Google-writely.  One opportunity for consolidating and disseminating our research perspectives that has arisen is a contract with Springer for a Yearbook of Nanotechnology in Society. The first issue will focus on establishing conceptual and empirical foundations for the study of future nanotechnologies.  Future issues will focus on CNS-ASU themes of HIEB and ER.  CNS-ASU also has an important emerging opportunity with the Center for Integrated Nanotechnologies user facility and other DOE labs.

Project Title:

Nanotechnology and Science Federalism



Proposal #: 
SES-0608986


Type of project: 
NER

Lead PI: 

Paul M. Hallacher, Pennsylvania State University


Co-PIs: 

Frank Baumgartner, Penn State




Roger Geiger, Penn State




Henry Foley, Penn State




Creso Sa, University of Toronto



Collaborators:
Karen Finkenbinder, Penn State


Research Goals:


1. Improve understanding of intergovernmental relations in the science policy domain, with attention to the persistence of the centralized federalism model.
2. Explore the role of bureaucratic expertise in the persistence of the centralized federalism model in the science policy domain.  
3. Explore the consequences of the greater role of expertise and the persistence of the centralized federalism model in the science policy domain? 


Thematic Areas:


1. Intergovernmental relations

2. Bureaucratic power

3. The role of bureaucratic expertise


Methodologies:




The first phase of data collection for this project is now nearly complete, involving interview with NSE policy makers at state and national levels.  Key policy process participants at the national level include representatives of the White House Office of Science and Technology Policy (OSTP), the National Academy of Sciences, the Nanotechnology Coordinating Office, the Committee on Science and Technology of the U.S. House of Representatives, and the U.S. Senate Committee on Commerce, Science and Transportation.  In addition, all of the major federal science agencies participate in the National Nanotechnology Initiative, coordinated by OSTP.   At the state level, approximately 20-25 states now operate active NSE initiatives.  States with major NSE policies include California, Connecticut, Georgia, Massachusetts, New York, Ohio, Oregon, Michigan, Illinois, Pennsylvania, South Carolina, and Texas.

Data from 20 interviews that are now being completed is being used to produce a case study of the development of NSE policy at national and state levels.  The interviews have also produced names of approximately 90 NSE policy process participants who will be asked to participate in the next phase of data collection, which is a mail survey.  The final list of mail survey subjects is now being compiled from the interview notes, and the mail survey instrument is being developed.  The mail survey, along with 5-8 depth interviews that will comprise the final data collection phase, will explore the causes and consequences of the poor quality of intergovernmental relations in NSE policy making, with a focus on the role of bureaucratic expertise.
Recent Research Findings:




Interviews conducted thus far with NSE policy process participants confirm that there is little intergovernmental cooperation or coordination on NSE policy making, despite notable efforts to promote improved relations.  The National nanotechnology Coordinating Office and the National Science Foundation have sponsored workshops designed to increase understanding of various state and local NSE initiatives and promote collaboration.  Nonetheless, most interview subjects rate the quality of intergovernmental relations in NSE policy making as poor, although participants at the national level give slightly higher ratings compared to their state-level counterparts.
Challenges and Opportunities:


From the rise of the national science and technology establishment following World War II, through the 1970s, science policy was almost exclusively the province of the federal government, with virtually no state government involvement.  Since 1980, however, state government spending on science and technology has increased dramatically.  Much of this state investment is predicated on leveraging science for economic development.  Despite this state spending, however, there is little coordination or collaboration among levels of government in science policy making.  The outdated centralized federalism model of intergovernmental relations continues to prevail in science policy making.

This project is aimed at improving understanding of factors that facilitate or retard the adoption of new approaches to intergovernmental relations within policy domains.  Various models of intergovernmental relations have been described, but little is understood about the forces that cause one model to be adopted rather than another, or that drive the transition from one phase to another within a policy domain. The roles of factors such as bureaucratic power, policy entrepreneurship, and policy learning in these processes are being specifically examined, with particular attention to the role of expertise as a source of bureaucratic power within the science policy domain.


The hypothesis being explored is that the poor quality of intergovernmental relations in NSE policy making is related to the role of expertise as a source of bureaucratic power in the science policy domain.  The theory of bureaucratic expertise argues that historically, the specialized knowledge possessed by public administrators has allowed them to mold the views of other policy process participants and has made it difficult for policy makers to follow courses of action that do not have support from strong bureaucracies. It is also argued, however, that in general the power of public bureaucracy in policy making has significantly eroded over the past 30 years for a variety of reasons, including the societal dispersion of knowledge and expertise.


It seems likely that advanced science agencies would derive relatively more power from their expertise than from other sources.  If so, and if the centralized federalism model indeed persists in NSE policy making as has been reported by interview subjects, then does the greater role of expertise as a source of bureaucratic power relate to the persistence of the centralized federalism model.  Further, what are the consequences of the greater role of expertise and the persistence of the centralized federalism model in NSE policy making and in the science policy domain? 

Project Title:

Center for Nanotechnology in Society at University of 




California, Santa Barbara


Proposal #: 
SES-0531184


Type of project: 
Nanoscale Science and Engineering Center: CNS
Lead PI: 

Barbara Herr Harthorn, UCSB
Co-PIs: 

Richard Appelbaum, Bruce Bimber, Fiona Goodchild, Evelyn Hu, 
W. Patrick McCray, Christopher Newfield



Collaborators: 1) US: Gerald Barnett (UC Santa Cruz), Gary Gereffi (Duke U), Tim Lenoir (Duke U), Cyrus Mody, (Chemical Heritage Fdn), David Mowery (UC Berkeley), Suzanne Scotchmer (UC Berkeley); 2) International: Robert Ackland (Australia National U), Francesca Bray (U of Edinburgh. UK), Milind Kandlikar (U of British Columbia), Nick Pidgeon (Cardiff Univ, UK), Tee Rogers-Hayden (U of East Anglia, UK), Terre Satterfield (U of British Columbia)

Research Goals:

Working Group 1. Historical Context of Nanotechnologies studies the historical underpinnings of nano policy, the nano enterprise, and their social context

Working Group 2.  Innovation, Intellectual Property, and Globalization develops a comprehensive understanding of processes of innovation, commercialization, and global development and diffusion of nanotechnology. 

Working Group 3.  Risk Perception and Nano-Networks seeks to understand amplification and attenuation of nanotech risk perception in US and comparative other societies and how elite organizations are forming, interacting, and framing discourse about nano and society; and to develop methods for engaging diverse US publics in upstream deliberation about nanotechnologies’ near and long-term futures.  

Thematic Areas:

WG1. The group is currently studying the history of nanoelectronics, beginning with spintronics. They also examine historical overlap between US pro-space exploration and pro-nanotechnology movements.

WG2. The Innovation group examines core elements of the nanoscale innovation system in the university-industry interface. They study the institutional mechanics for technology transfer from university to industry; the effects of intellectual property rights in the context of new and emerging hybrids of ownership, conditional use, and open access; and the research communities that emerge (or fail to emerge) across a range of different institutions. The Global Diffusion of Nanotechnologies team uses a value chain approach to examine emergent nanotechnologies and global inequality, looking particularly at the role of international collaboration in nano R&D in China and Taiwan.

WG3. The Risk Perception team is studying nanoexperts’ risk perceptions, as a prelude to public risk perception studies and future public/scientist engagement. They have also just completed (Feb, 2007) data collection for the first comparative US/UK public nanotechnology deliberation on health and energy nanotechnologies, and they are beginning development of a decision analytic survey instrument to study public risk perception in the US early in 2008, with co-funded concurrent comparative survey planned for the UK (and possibly China). The Nano-Networks component examines "elite" reaction to nanotechnology in global civil society, by focusing on media framing and activities of networks of non-governmental organizations.  The team has collected the most exhaustive database available anywhere on English-language media coverage of societal implications of nanotechnologies. This group also pilots methods for creating network maps in web-space of nano-related organizations.


Methodologies:  The CNS-UCSB employs a full range of mixed qualitative and quantitative methods, and uses spatial analysis and data visualization for enhancing public participation. 

WG1: oral histories; data mining for geospatial mapping and visualization of the growth of spintronics at academic, commercial, and government laboratories; archival and interview methods.

WG2: qualitative interviews with academic nanoscientists, industry scientists and administrators in the US and East Asia, university IP and tech transfer systems analysis, compilation of comprehensive quantitative database and dynamic Google Earth map on the research and industry-based nanoenterprise in California; comparative discourse analysis of nano actors across type of organization; field research in China and Taiwan; database on Chinese publication and patent rates; Google Earth mapping of Chinese nano-enterprise

WG3: systematic qualitative interviews with academic and industry nanoscientists, nano risk assessment experts, and nano regulators; nano health and energy deliberation protocol development, pretesting, and comparative implementation in US and UK sites; decision analytic survey instrument development for national survey of public risk perception in US/UK/(China?); spatial analysis of nano risk perception; continuous quantitative tracking of English-language media coverage of nano in society; development of new social network methods for tracking global social movement activity on the internet in response to nanotechnologies in order to identify and locate actors, interests, tactics, and rhetoric and their flux over time.
Recent Research Findings (partial list):

· Hidden histories of MBE (molecular beam epitaxy), spintronics, and nano’s connections with space futurist movements 

· enhanced nanotechnology research capacity and marketable innovation are key to the Chinese government’s understand that strategy for future commercial success, economic competitiveness, and continued economic growth, and US-China collaboration is a vital part of the innovation system
· Chinese nano materials publications are rapidly increasing in quantity 

· Disciplinary differences among nanoscale scientists and engineers are associated with differing views of nanotech and risks

· Both US and UK publics engage quite differently with nano health and human enhancement technologies and nano energy technologies

· During 2006, five major nano news events occurred, using the criterion of an increase by more than 2 standard deviations in the daily number of news outlets discussing nanotechnology; these news event ranged widely in topic.
Challenges and Opportunities (partial list): 
· Integration of large heterogeneous, multidisciplinary, international research effort

· Low awareness conditions among the public—the upstream challenge

· Scientific and technological uncertainty—the other upstream challenge

· Scope of field/multiplicity of nanoscience and nanotechnologies

· Maintaining the specificity of societal research to the nanotechnology case

· Pace of nano R&D outstripping societal implications research capacity?

· Deliberation without mechanisms for policy input—citizens want to know who is listening

For further information about this project please see our website at <http:cns.ucsb.edu> 
Project Title:   
Ethics and Politics of Nanotechnology




Proposal #:
EEC-0647452

Type of project: 
NSEC


Lead PI: 
Christopher Kelty, Rice University




Co-PIs:
Hannah Landecker, Rice University

Collaborators:
N/A

Research Goals:


Project 1. Investigating emergent social, ethical and political issues surrounding nanotechnology, and

Project 2. Stimulating dialogue between anthropologists and nanotechnologists that might make more explicit the kinds of commitments and critiques that are already nascent in the work of scientists and engineers. 

Thematic Areas:


Project 1. Nanotechnology, public spheres and public relations:  research into ongoing constitution of new collective actors engaged in steering science and technology in response to social, economic and cultural pressures. (i.e. observations on ICON at Rice and other such entities)

Project 2. Fundamental research into ontology:  the philosophical and practical status of new laboratory objects; specifically alumoxane membranes, complex molecules (nanocars) and the role of instrumentation and the interplay of theory and simulation.  

Project 3. Research on “politics and ethics”: emergent areas of concern that are not yet thematized as “ethical” or “political” but that are only recently designated as primary scientific or engineering concerns.  Examples include the orientation towards toxicity/environmental hazard, and questions of human enhancement, bio-mimetic design, and the comparison with similar issues in the field of “synthetic biology.

Methodologies: Ethnographic fieldwork, including participant observation, interview and dialogue, participation in laboratories; historical and archival research.  Collaborative engagement using web-based tools for managing qualitative data and for co-coordinating individual research projects of graduate students.

Challenges and Opportunities:


It is an experimental project in participant-observation, unusual in form and subject matter for the disciplines of sociology, anthropology or science studies.

Project Title:   
International Council on Nanotechnology




Proposal #:
EEC-0647452

Type of project: 
NSEC


Lead PI: 
Kristen Kulinowski, Rice University




Co-PIs:
Vicki Colvin, Rice University

Project Goals:
Develop and communicate information regarding potential health and environmental risks of nanotechnology, thereby fostering risk reduction while maximizing societal benefits.

Thematic Areas: Multistakeholder coalition, international cooperation and coordination, environment, health and safety.

Methodologies: Database on EHS literature; survey of current practices for nanomaterial handling, workshop on developing predictive models of nano-bio interactions.

Project Title:   
Assessing Public Trust and Perceptions of Risk



Proposal #:
EEC-0647452

Type of project: 
NSEC


Lead PI: 
Steven C. Currall, University College London




Collaborators:
N/A

Research Goals:


1. Identify public attitudes toward the risks and benefits of nanotechnology as compared to those associated with other technologies such as genetically modified organisms, stem cells, biotechnology and nuclear power.

2. Identify how the public weighs the risks and benefits of certain nanotechnology applications.

3. Identify how the public assesses the actions of regulators and manufacturers when deciding to use a new medical product containing nanotechnology.

Thematic Areas:


1. Nanotechnology, public trust, perceptions of risks and benefits

Methodologies: 

(1) For the assessment of public attitudes toward risks and benefits of nanotechnology, data were collected via a web survey (n=4,553) and two national random telephone surveys (n=1,003) regarding perceptions of nanotechnology versus 43 other technologies (e.g., biotech, GMO) and about willingness to use new commercial products (pharmaceutical, automotive, etc.) containing nanotechnology. (2) For identifying how the public weighs risks and benefits of applications, and how they weigh information from regulatory vs. industrial sources, a laboratory experiment was performed in which university students (n=240) were asked about the influence of information from government regulators and corporations about new nanotechnology products. 
Recent Research Findings:

· 21% were familiar with nanotechnology

· Weak positive attitudes toward nanotechnology (M = 4.97, SD = 1.21, 1-7 scale)

· Individuals who were familiar with nano had more positive attitudes (t = 38.749, p < .01)
Project Title: 

NER: Contours of Nano-problems and Solutions and the 


Societal and Educational Challenge of Active Nanoscale Technology
Proposal #:
0609073

Type of project: 
NER

Lead PI: 

Eric Lindquist, Institute for Science, Technology and Public 



Policy, Texas A&M University

Co-PIs:  



Collaborators:
 


Research Goals:


1. Explore the linkage between nanotechnology as a solution and the strategic definition of problems.

2. Understand what problems are being linked to nanotechnology as a solution, and by whom.

3. Broadly address questions related to the ANN program in regard to the interaction of engineering, science, technology and society from the problem definition framework.

Thematic Areas:


1. Political science

2. Problem definition and strategic solution definition

3. Science and technology policy (nanotechnology) 

Methodologies:



Literature and media search (longitudinal) for tracking the evolution of nanotechnology definitions (as solutions and linkages to problems).

Network definition and stakeholder identification for understanding what the nanotechnology network looks like and for development of the interview sample.

Content analysis of nanotechnology related articles, reports, hearings, and policy statements.

Stakeholder interviews and discussions with a representative sample from the nanotechnology network.

Recent Research Findings:



This project is still in the early stages. Current activities are focusing on data collection and in development of a viable sample for interviews.

Challenges and Opportunities:


Narrowing down the significant amount of nanotechnology “solutions” on which to focus.

Developing an innovative baseline understanding of how stakeholders link nanotechnology solutions with specific problems for public policy.

Project Title:
Molecular Sensing and Actuation by CMOS Nonvolatile Charges with Independently Addressed Nanoscale Resolutions


Proposal #:
#0304483

Type of project: 
NIRT

Lead PI: 

Edwin Kan, Cornell University


Co-PIs:
James R. Engstrom, Fernando A. Escobedo, Amit Lal, & Douglas A. Kysar, all of Cornell University

Research Goals:


1. The SEI component of this project concerns legal and ethical aspects of competing policymaking paradigms for the regulation of nascent technologies.  This research in particular examines the invocation of cost-benefit analysis and the precautionary principle within intergenerational policymaking contexts, evaluating certain under-explored moral and political assumptions that are latent within such invocations.


Thematic Areas:


1. Risk assessment, cost-benefit analysis, and welfare economic analysis of public policy

2. Theoretical foundations of the precautionary principle

3. Limits of liberalism in the intergenerational policymaking context

Methodologies:



Legal and policy analysis.

Recent Research Findings:



Kysar, D. A. (2006 (accepted)).  It Might Have Been: Risk, Precaution, and Opportunity Costs.  Journal of Land Use & Environmental Law 22, __-__.  This article defends the conceptual coherence of the precautionary principle by analogizing from the metaethical construction of individual moral agency to the collective context. 

Kysar, D. A. (2006 (accepted)).  Discounting…On Stilts.  University of Chicago Law Review 74, __-__.  This article provides a critical overview of theoretical justifications that have been offered for the use of exponential discount factors within intergenerational cost-benefit policymaking exercises.

Challenges and Opportunities:


Further development of the themes addressed to date will occur in a forthcoming manuscript, Ecologic:  Complexity, Cognition, and Our Environmental Future, currently under contract with Yale University Press.

Project Title:

Nationwide Nanotechnology Ethics Education Development

Proposal #:
SES-0622978

Type of project: 
EESE

Lead PI: 

Kirsty Mills, University of New Mexico

Co-PIs: 

Charles B. Fleddermann, University of New Mexico

Collaborators (non-funded):

1. Howard University, 

2. Penn State University, 
3. University of Washington, 
4. Georgia Institute of Technology 
5. University of Michigan

Research Goals:


1. Pilot transfer of a 3 semester hour senior/graduate-level  UNM course, “The Societal and Ethical Implications of Nanotechnology” to five collaborating institutions  
2. To reshape this material to incorporate these new perspectives, to meet evolving teaching needs, and to reflect the advance of the technology. 

3. To evaluate the effectiveness of ‘non-local’ curricular materials in teaching the ethics of emerging technologies, particularly in supporting faculty without experience in this area. 

4. Development of a national electronic resource

Thematic Areas:


1. Social and ethical issues in nanotechnology 

2. Engineering ethics education

Methodologies:



1. Course has modular format - suitable for ‘across-the-curriculum’ integration, Modules include:

· Introduction to nanotechnology
· Introduction to ethical theory

· Analysis of issues intrinsic to nanotechnology

· Project - Survey of public attitudes to technology / Interviews with nanotechnologists

· Guest speakers for expert input nano IP, bioethics, nano start-ups, etc

2. Nationwide electronic resource will be developed for web-based access to materials

3. Faculty and student assessment

Recent Research Findings:



· Enthusiasm for using the material where curriculum opening exists

· Resistance by nanotech faculty in one institution to nanotech ethics education

Challenges and Opportunities:


· Effective participation by non-funded collaborators who are under significant time pressures

· Legal issues associated with disseminating effective teaching materials 

· Increasing interest – by past students and other institutions.  
· Institutional Review Board (IRB) issues posing certain complications.

Project Title:

Nanotechnology and Human Enhancement


Proposal #:
0621021


Type of project: 
SES: Ethics and Values in Science, Engineering and Technology

Lead PI: 

James Moor, Dartmouth College

Collaborators:
PI: Fritz Allhoff, Western Michigan University






Co-PI: John Weckert, Western Michigan University


Research Goals:


1. Evaluate the potential for human enhancement given reasonable scientific projections of future technological developments

2. Provide a sound philosophical basis for assessing human enhancements

3. Produce practical guidelines for ethically evaluating and setting policies for specific potential enhancements

Thematic Areas:


1. Human enhancement through nanomaterials, through nanoelectonics, and through nanobiology

2. Human enhancement by policy issues: health, justice, privacy, and control


3. Human enhancement as it potentially defines the future of human nature

Methodologies:

       We will have two workshops. The first is on April 13-15, 2007 at Dartmouth and the second workshop/conference will occur in 2009 at Western Michigan. The former will bring together scientists and ethical/social policy makers to discuss how nanoscience is realistically likely to develop in ways that will facilitate human enhancement and what kind of policies should be considered in evaluating these potential developments.  We strive to avoid the pitfall of overreaction to unrealistic scientific possibilities on the one hand and the uncritical acceptance of whatever science and industry wishes to develop on the other. Our eventual results will be given in several book length manuscripts.

Recent Research Findings:



      We are still in early days on this grant.  However, we have already organized an anthology on the subject of nanoethics which has recently accepted by Wiley.  The book with a foreword by Mikhail Roco covers many of the policy issues suggested above.

Challenges and Opportunities:

       The challenge is to conceptualize a technological movement that is extraordinarily diverse and whose future is not well understood so that normative assessments can be made.  The opportunity is to make a positive difference in the kind of technological society we become.

Project Title: 

Social and Environmental Impacts of Engineered 




Nanomaterials


Proposal #: 
DMR0425880


Type of project: 
Nanoscale Science and Engineering Center

Co-PIs: 

Joel Pedersen, Maria Powell, University of Wisconsin-Madison



Collaborators:
Richard Peterson, Warren Heideman, Craig Benson, Stephanie Tai, Daniel Kleinman, Vicki Bier, Martye Griffin (Wisconsin DNR)

Research Goals:


1. Develop and evaluate mechanisms for meaningful citizen engagement with scientists and policymakers about nanotechnology research and development

2. Delineate key environmental, health, and safety risk and regulatory data gaps and develop strategies to proactively address them

3. Determine the influence of nanoparticle characteristics on uptake, bioavailability, and toxicity.

4. Investigate the environmental stability and transport of engineered nanoparticles

Thematic Areas:


1. Citizen engagement/communication

2. Risk data gaps and risk regulations

3. Toxicity of nanomaterials

4. Environmental fate and transport of nanomaterials

Methods: 


a. Qualitative (in-depth interviews) and quantitative (surveys) social research

b. Participatory social research (Nano Cafes, collaborations with government agencies, citizens)

c. Content analysis (media, scientific, government & legal documents)

d. Toxicity assays (embryonic zebra fish model)

e. Stability assays (nanoparticle stability in biomimetic catalytic systems, synthetic body fluids)

f. Environmental transport experiments (porous media, air transport)  

Recent Research Findings:




The Nano Cafés have been remarkably successful, with 35-50 attendees at each event. Quantitative and qualitative evaluations of citizens involved with our 2005 Consensus Conference and our 2006-2007 Nano Cafés show that although many citizens initially had reservations about their ability to engage with scientists and policymakers, through their experiences organizing the cafés and interacting with scientists, they are gaining efficacy, skills, and knowledge about scientific research and policy that are empowering them to engage further (Powell & Kleinman, 2007a, 2007b).


In collaboration with the Wisconsin Department of Natural Resources, our team has delineated key environmental risk data gaps and how they challenge federal and state-level environmental statutes (Powell, Griffin & Tai. Environmental Management, in prep.). Our analyses indicate that lack of appropriate monitoring and control techniques for nanomaterials in air, water, and soils are among the most critical risk data gaps, because many federal and state environmental statutes are “technology-forced” and/or hinge on waste stream emission levels or predicted environmental exposure levels. Adequate environmental and health risk assessments are nearly impossible without techniques to measure engineered nanomaterials in waste streams and in the environment. Environmental statutes give state-level agencies primary responsibility for monitoring environmental pollutants and developing control strategies. Under-funded state agencies are expected to face the bulk of the practical challenges in filling these gaps. Our team is developing proposals for proactively addressing some of these risk and regulatory gaps at the state level. 


Nanomaterials such as dendrimers, carbon nanotubes and nanofibers, and quantum dots have received national attention in regard to their prospective positive impacts in the biomedical and life sciences. However, little information currently exists on the risks posed by these materials to human health and the environment. To begin to address this information gap, we are using the embryonic zebrafish model system to develop and validate a rapid, medium through-put and cost-effective battery of in vivo toxicity assays that can be used to screen different nanomaterials for bioaccumulation, biopersistence, and toxicity. We have assessed the developmental toxicity of low-generation poly(amidoamine) (PAMAM) dendrimers and fluorescent semiconductor nanocrystals (quantum dots). Dendrimer teratrogenicity depended on dendrimer dose and generation (G). Anionic G3.5 PAMAM dendrimers did not induce mortality or sublethal effects in embryonic zebrafish over the concentration range examined. The toxicity of G4 dendrimers was reduced by conjugation with a tripeptide designed to target cells containing integrin receptors (King Heiden et al. Toxicol. Appl. Pharmacol., in review). We are investigating the effect of organic surface functionalization on the developmental toxicity of CdSe/ZnS core-shell quantum dots. Preliminary results indicate that poly-l-lysine wrapping of mercaptopropionic acid-coated quantum dots enhances their toxicity and that the toxicity is due to the wrapping polymer. Current investigations focus on the effect of surface chemistry on the toxicity and biological and environmental stability of polyethylene glycol-coated quantum dots.

Challenges and Opportunities:



Working with citizen volunteers and organizing the Nano Cafés is inherently time-consuming and “messy.” Because our model is interactive and “bottom-up” (i.e., our efforts are driven by citizens’ concerns and interests), we cannot always predict topics for future cafés or directions the group will take. Citizen volunteers have contrasting perspectives on nanotechnology issues, so collective decisions about which issues to address in Nano Cafés (and how to address them) can be difficult. Many citizens are intimidated by scientists and sometimes reluctant to engage them with substantial questions. Finding scientists willing to take the time to engage with the citizens in Nano Cafés is often challenging. Despite these challenges, the citizen group is growing and gaining sophistication in its interactions with scientists and policymakers. 


Facilitating collaborative work with scientists from divergent disciplines, as well as staff from several government agencies, also presents challenges. Scientists from different disciplines approach nanotechnology risk questions from very different perspectives and utilize very different methods. Perhaps most importantly, few incentives exist for research scientists or agency staff to work collaboratively, and most collaborative efforts are currently un-funded. Despite these constraints, government-scientist collaborations have proved useful, and are likely to be more productive in the future as Thrust 4 scientists and government agencies collectively develop strategies for filling key risk and regulatory data gaps. 


A major, general challenge in environmental toxicology and fate studies is measurement of engineered nanoparticles and their degradation products in biological and environmental matrices. Closer collaboration with University of Wisconsin NSEC research thrusts focused on nanoscale templated assembly will provide opportunity to ask the “next generation” of questions focused on nanocomposites and nanoscale systems.

Project Title: 

Nanotechnology and Biotechnology: Understanding Responses 



of U.S. and Canadian Citizens 



Nanotechnology in Society Project (part of):  Imaging, 




Scientific Change and Public Understanding of Emerging 



Nanotechnologies

Proposal #: 

SGER grant 0523433 and NSEC grant 0531160

Lead PI:  

Susanna Priest, University of South Carolina (SGER); 



Davis 
Baird, University of South Carolina (NSEC), with Priest 


as co-PI

NOTE: The activities reported here are components of Susanna Priest’s research program on public understanding of emerging technologies, which currently focuses on nanotechnology. Many of these activities are now under the umbrella of the University of South Carolina NSEC grant. The attached appendix to this summary indicates which activities (and key publications/presentations) are associated more closely with the original SGER grant and which more closely with the subsequent NSEC grant, as well as activities proposed for a now-pending NER and new activities emerging as a result of collaborations between Priest and members of two non-USC NIRT projects.

Collaborators: Edna Einsiedel and George Gaskell (SGER); John Besley, Victoria Kramer, and Dietram Scheufele (NSEC); Jennifer Kuzma and Susan Wolf (Minnesota NIRT); Paul Thompson and Lawrence Busch (Michigan NIRT)

Research goals: To improve our understanding of how non-expert publics construct their views of newly emerging technologies with which they have no direct experience, using nanotechnology as the key example (as well as, initially, biotechnology as a comparative example).

Methodologies: Empirical social science, both qualitative and quantitative, i.e., focus groups, depth interviews, and analysis of survey data. (Priest is not planning to conduct independent public opinion surveys but will participate in the analysis of the upcoming ASU/Wisconsin data.)

Recent research findings: Contrary to some expectations, images of nanobots are rare among ordinary people in the U.S., and the public opinion climate remains essentially positive. Most people still know very little about nano, but they do have some context for grappling with it. Popular reasoning about nanotechnology is not parallel to what emerged for various forms of biotechnology; ethical concerns appear more focused on issues of distributional justice and less focused on perceived inherent “wrongness” of manipulating nature or interfering with natural processes or systems. Some recent market research has suggested escalating concern about risks but this has not yet been collaborated; however, the potential clearly exists for environmental or health impacts to emerge as important public concerns, and the perceived adequacy of the regulatory system will likely play a significant role.

Challenges and opportunities: Most findings listed above are from qualitative research and are subject to verification by other methods. While the qualitative research being carried out at South Carolina will continue, these observations need to be collaborated with quantitative research. Some quantitative (largely survey) research published to date has produced questionable results because with non-scientists having little knowledge of nano, opinions are easily influenced by the definitions and examples offered, question wording, and close-ended answer choices. Differences between bio and nano in the ethical reasoning applied, the role of trust in the regulatory system in forming opinions and attitudes about emerging technologies, and the role of the news media in identifying and framing risks and other perceived threats to social order also deserve further exploration.

Project Title: 

Identifying and Regulating Environmental Impacts of 




Nanomaterials

Proposal #: 

0508347

Type of project: 
NER (Nanoscale Exploratory Research)


Lead PI: 

Nathan Swami, University of Virginia

Co-PIs: 

Michael Gorman, University of Virginia
Collaborators: 
Dave Rajeski (Woodrow Wilson Center), Brad Allenby (ASU)




Students (Program): Ahson Wardak (Ph.D.), Shilpa Deshpande 



(MS), Emma Fauss (Ph.D.)

Research Goals: The marketplace for products based on nanotechnology is poised to grow tremendously. However, in order to realize the projected market potential of nanotechnology, the uncertainties posed by nanotechnology need to be characterized through the upstream identification of risks and opportunities. The research goals of this project are:

1. Developing a framework to identify the risks and impacts from nanotechnology.

2. Developing approaches to weigh benefits from nanotechnology against risks.

3. Identifying pathways to regulation of nanotechnology based on risk.

Thematic Areas: Some of the thematic areas that guide our study include:

1. How can potential risks of an emerging technology be estimated from a study of potential hazards and exposure scenarios?

2. Exploring models for risk and opportunity-based regulation of nanotechnology.

Methodologies: Using scenario analysis methodology, social scientists (ethicists, cognitive scientists and policy experts) and technical scientists (chemists, materials scientists, and toxicologists) negotiate the issues with stakeholders using moral imagination and expert elicitation to identify risk-based approaches to the development and regulation of nanotechnology. A set of pre-identified exposure “scenarios” and risk "triggers” are scored during expert elicitation for likelihood of occurrence of the exposure scenarios, their hazards, and the particular nano-product properties that trigger the risk, so that we may identify which products or technologies pose greater risks, where these risks are in the product life cycle and how the society is impacted due to these environmental risks.

Recent Research Findings: Starting with an analysis of the spectrum of proposals for the regulation of nanotechnology (Figure 2), two publications and one MRS conference presentation focused on the regulatory gaps that apply to nanotechnology (Table 1).

Recent work has focused on applying the framework to air freshener sprays to illustrate the characterization of particular scenarios with high risk, nanoparticle properties that trigger higher risk, and the intersection of high-risk scenarios with high-risk triggers to map the negative impacts of the nanoparticles [3].

[1] (In Press). Environmental Regulatory Implications for Nanomaterials under the Toxic Substances

Control Act (TSCA), IEEE Technology & Society.

[2] The Product Life Cycle and Challenges to Nanotechnology Regulation, Nanotechnology Law and

Business, Vol 3, Issue 4.

[3] (Submitted). Identification of Risks in the Life-Cycle of Nanotechnology-Based Products, Journal of Industrial Ecology.

Challenges and Opportunities: The expert elicitation process is being continuously widened to consider more scenarios and risk triggers, and the next step is to include regulatory gaps and knowledge gaps in the process. A major challenge is in the assessment of which regulatory gaps apply to which nano-products, to what extent, and where in the product life cycle. This will establish pathways to move from the current regime of list-based regulation to risk-based regulation. The inclusion of ‘knowledge gaps’ within this framework to delineate areas where the need for EHS research on nanotechnology is considerable will also be an area for future work. Furthermore, while the present study focused on a framework for the early evaluation of risks of nanotechnology-based products, it could also be used to anticipate possible benefits, creating opportunities for new nanotechnology products.

Figure 1:  Methodology for upstream identification of risks and opportunities
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Figure 2:  Continuum of Nanotechnology Regulation Proposals
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Project Title: 

Building Capacity for Social and Ethical Research and 




Education in Agrifood Nanotechnology



Proposal #:  
SES-0403847


Type of project: 
NIRT

Lead PI: 

Paul B. Thompson, Michigan State University



Co-PIs: 

Lawrence Busch, John Lloyd, Brady Deaton, John Stone



Collaborators:
Kenneth David, Thomas Dietz, Susan Selke, Deepa Thiagarajan, 



Les Bourquin


Research Goals:


1. Examine how the controversy surrounding GMOs can be used as model for anticipating issues with nanotechnology

2. Identify key applications of nanotechnology in the agrifood system, as well as agrifood nanotechnology research

3. Identify key social, ethical and technical issues associated with standard setting for nanotechnology, especially in the agrifood system
Thematic Areas:


1. Ethics and philosophy of technology

2. Social studies of science and technology (anthropology and sociology)


3. Food science and technology

Methodologies:



Interdisciplinary workshops; extensive literature search and review; interviews with scientists and technology developers

Recent Research Findings:


1. Nano differs from GMOs in a number of respects that suggest there will not be comparable resistance from the public; however to the extent that the GMO controversy was a response to privatization of research and to non-engagement by the science community, nanotechnology is very similar to GMOs

2. Standard setting represents an important and relatively understudied arena for researchers working in SEIN.

3. Public sector research in agrifood nanotechnology is very limited; most researchers and research organizations developing applications (especially sensors) that will be important in agrifood either do not realize the potential of these technologies for agrifood or have made a strategic decision to downplay applications in the agrifood sector.
Moreover, given the poor performance of agricultural biotechnologies vis-avis pharmaceutical biotechnologies, it may well be that investors and companies see agrifood nanotechnology as simply marginally profitable. In any event, industry is taking a wait and see position before investing more heavily in agrifood nanotechnology.

Challenges and Opportunities:


1. Extension service infrastructure represents a significant opportunity for public outreach on nanotechnology. 

2. As finding 2 above notes, SEIN researchers need to be introduced to standards and standard setting processes. 

3. The low status of agrifood and agrifood research, especially in comparison to biomedical applications, has led to a neglect of applications and findings in agrifood research.

Project Title:

NSEC: Center for Hierarchical Manufacturing -- 




Nanotechnology and Innovation: Public Policy, Public 




Perceptions, Diffusion of Innovation and Dispute Resolution

Proposal #: 
0531171


Type of project: 
NSEC

Lead PI: 

James Watkins, Professor of Polymer Science and Engineering, 



University of Massachusetts Amherst (UMA); Co-PI: Mark Tuominen, Professor of Physics, UMA; Senior Researcher: Jane Fountain, Science, Technology and Society Initiative; Marc Achermann; Carlos Cabrera; Neil Forbes; Janice Hudgings; Ram Katiyar; Gerardo Morell; Csaba Andras Moritz; T. J. Mountziaris; Murugappan Muthukumar; Morton Sternheim; Michael D. Barnes, Nanoscale Photonics; Surita R. Bhatia, Complex Fluids, Polymeric Gels, and Nanostructured Biomaterials; Kenneth Carter,  Functional Polymeric Nanostructures; Alfred Crosby, Surface and Interfacial Engineering for Nanoscale Design; Seshu B. Desu, Emerging Electronic Devices and Novel Processes for Nano-and Bio-Devices; Todd S. Emrick, Functional Polymers, Nanoparticles, and Hybrid Materials; Dimitrios Maroudas :: Computational Materials Science & Nanotechnology, Electronic Materials; Thomas J. McCarthy :: Polymer Surface and Interface Science; Vincent M. Rotello :: Biological and Materials Applications of Nanoparticles; Jonathan Rothstein :: Dynamics Of Complex Fluids;   Thomas P. Russell :: Polymers and Nanoscopic Structures; Maria M. Santore :: Dynamically Responsive Smart Materials, Biomimetic Interfaces; Gregory N.Tew :: Antimicrobial Polymers, Bio-Materials, Molecular Self Organization; Sankaran Thayumanavan :: Dendrimers and Polymers for Biological and Materials Nanotechnology 



Collaborators:
National Nanomanufacturing Network; MassNanotech; Industry partners include Evolved Nanomaterials Sciences, Forge Partners LLC, IBM Corp., Lucent Technologies, Molecular Imprints Inc., Novellus Systems, Seagate Technologies, SCMaterials Inc. and TIAX LLC. Academic partners include the Interuniversity MicroElectronics Center (Belgium), Mount Holyoke College, Springfield Technical Community College, Toyohashi University of Technology (Japan), and University of Puerto Rico-Rio Piedras. Other partners include ENVIRON International, Massachusetts Medical Device Industry Council, Massachusetts Technology Collaborative, National Institute of Standards and Technology, and Society of Manufacturing Engineers

Research Goals (of the Societal Implications group):


1. Organizational developments and individual decision making in the nanotech research and development industry with respect to perceived risk in nano research and development in the context of bridging the innovation-to-implementation gap

2. Public policy regulatory and innovation regimes and their effects on innovation in nanotechnology

3. Business media and the press, dispute resolution and intellectual property, and visualization (cognition and perception)



Thematic Areas:


1. Organization and economics of nanoscience and technology research and development and related emerging technology policy
2. Public opinion and the media


3. Dispute resolution 

4. Visualization and perception


Methodologies: Survey research, interviews, field research, case analysis, media analysis, agent based modeling, laboratory experiments (perception and cognition).  

Recent Research Findings We are at the end of our first year of funding and have no firm results to report at this time.  
Challenges and Opportunities:


1. Opportunity: Extraordinary level and depth of access to scientists, engineers and managers along the entire path from laboratory to commercialization. Physical co-location on campus with physical scientists, engineers and laboratories

2. International workshop on emerging regulatory environment, role of the business media, and intellectual property/dispute resolution, May 17, 2007 at University of Massachusetts Amherst, initiated by the Societal Implications of Nanotechnology Research Group at UMass
Project Title:  
NIRT: Evaluating Oversight Models for Active Nanostructures 


and Nanosystems: Learning from Past Technologies in a 



Societal Context
Proposal #: 
SES-0608791 (September 1, 2006-August 31, 2010)

Type of project:  
Nanoscale Interdisciplinary Research Team (NIRT)

Lead PI: 

Susan M. Wolf, JD, University of Minnesota


Co-PIs:  

Efrosini Kokkoli, PhD, University of Minnesota; Jennifer Kuzma, PhD, University of Minnesota; Jordan Paradise, JD, University of Minnesota; Gurumurthy Ramachandran, PhD, University of Minnesota.

Collaborators: Dan Burk, JD, MS, University of Minnesota; Steve Ekker, PhD, University of Minnesota; Susan Foote, JD, MA, University of Minnesota; Ralph Hall, JD, University of Minnesota; Robert Hoerr, MD, PhD, Nanocopoeia, Inc.; Terrance Hurley, PhD, University of Minnesota; Robbin Johnson, Cargill Foundation; Bradley Karkkainen, JD, University of Minnesota; George Kimbrell, JD, The International Center for Technology Assessment & the Center for Food Safety; Andrew Maynard, PhD, Woodrow Wilson International Center for Scholars; Kristen Nelson, PhD, University of Minnesota; David Norris, PhD, University of Minnesota; David Pui, PhD, University of Minnesota; T. Andrew Taton, PhD, University of Minnesota; Elizabeth Wilson, PhD, University of Minnesota.


Research Goals:  (1) Assessment of 6 historical oversight models (oversight of drugs, medical devices, chemicals in the environment, chemicals in the workplace, gene transfer research (“gene therapy”), and genetically engineered organisms in the food supply) utilizing criteria schooled by consensus; (2) application of oversight models to nanobiotechnology; and (3) development of oversight models for nanoproducts.
Thematic Areas:  (1) Oversight assessment and development of new oversight models; (2) legal, policy, and ethical analysis of oversight approaches; (3) mapping cognate technological and research areas; and (4) development of criteria to evaluate nanobiotechnology oversight.
Methodologies:  This project is proceeding in 3 phases: (1) evaluation of 6 historical oversight models by collecting the literature, developing assessment criteria using expert elicitation and Working Group consensus methods, applying the criteria, and comparing the development, attributes, and outcomes of the 6 models; (2) mapping the models onto nanotechnology to achieve Working Group consensus on appropriate oversight models for nanotechnology; and (3) refining the recommendations on oversight for nanoproducts through scenario analysis examining how the recommendations would apply to specific nanoproducts, invited feedback, and public presentation of the recommendations.  The project team will blend theory, methods, and ideas from legal, bioethics, and public policy approaches to offer guidance to policymakers, decision makers, researchers, industry, patients, research subjects, consumers, and the public.
Recent Research Findings:  All 6 historical case studies are well along in development and were presented at our first Working Group meeting held January 18-19, 2007 in Minneapolis, MN.  We have begun drafting written products.  We have submitted an article to Science entitled Developing Oversight Frameworks for Nanobiotechnology (authored by Jordan Paradise, Susan M. Wolf, Efrosini Kokkoli, Gurumurthy Ramachandran, Ralph Hall, and Jennifer Kuzma).  Research Assistants have also begun to develop articles relating to the project, including a law review article regarding nanobiotechnology patenting by Research Assistant Rishi Gupta.
This project will provide the first integrative assessment of oversight models of 6 key technologies directly relevant to nanotechnology.  It will result in articles in the scientific, legal, policy, and bioethics literature with widespread dissemination via print and web-based materials.  The project’s methods and results will promote discussion with stakeholders, such as federal agencies, policymakers, consumer groups, and the general public.  Ultimate products of this project will include: (1) publication of individually authored papers analyzing the 6 historical oversight models; (2) publication of comparative analysis across the 6 models; (3) publication of a group-authored consensus paper on lessons for nanotechnology oversight; (4) wide dissemination of our policy analysis and normative oversight recommendations through hard-copy and rich web-based resources; (5) a public conference hosted at the University of Minnesota to present our papers and seek public feedback; (6) publication of papers resulting from the conference in a written symposium; and (7) presentation of our work by Investigators at outside conferences.  

Challenges and Opportunities:  We have run into several methodological challenges during the first 6 months of this project.  These challenges include:
(1) How to most effectively use our Working Group, who hail from multiple disciplines with varying approaches and methodologies; 

(2) How to assemble a thorough written history of each of the 6 historical oversight domains;

(3) How to establish appropriate processes for streamlining findings from the vast literature on oversight analysis into a limited number of criteria from which to analyze our 6 oversight domains; 

(4) How to compare the 6 domains and draw cross-cutting conclusions given the rich diversity of our case studies.

We are in the process of addressing challenges 1, 3, and 4 as we interpret the results of our first Working Group meeting held January 18-19, 2007 and move forward with the project.  To address the second challenge, the Investigators and RAs have done extensive research in each of the 6 areas.  Prof. Robert Seidel, PhD, Professor of Science and Technology at the University of Minnesota, provided a lecture to Investigators and RAs on methodologies utilized in historically assessing science and technology fields.  Prof. Seidel has agreed to participate in upcoming project meetings and events.  

Aside from the challenges encountered, we have also begun to utilize the project to advance networking and public outreach and engagement opportunities.  Below are a few of these opportunities:

(1) We have established an active working relationship with the Science Museum of Minnesota’s Vice President Dave Chittenden, discussing options for future community and educational events that tie together our efforts.  The Science Museum is 1 of 3 science museums funded by NSF award #0532536 to develop a national Nanoscale Informal Science Education Network (NISE).  Joint activities under development with the Science Museum include fora to elicit public input on nanotechnology concerns and important factors in judging the success or failure of a technology and its oversight.  To further our collaborative efforts, Mr. Chittenden has agreed to participate in future Working Group meetings.  

(2) We have met with a number of Investigators on NSF-funded nanotechnology grants in order to connect with other relevant researchers, collaborate where appropriate, and maximize the impact of our NSF-funded work.  These include meetings in Minneapolis with both Chris Bosso (Professor of Political Science and Associate Dean, School of Social Science, Urban Affairs and Public Policy at Northeastern University) and Clark Miller (Arizona State University’s Center for Nanotechnology and Society) to discuss their projects and possibilities for collaboration.  

(3) Principal Investigator Susan Wolf participated in the nanoethics meeting at Arizona State University’s NSF-funded Center for Nanotechnology in Society on January 11-12, 2007.  

(4) Co-PI Jennifer Kuzma presented her work on “Oversight for Agrifood Nanotechnology” at the AAAS meeting February 16,  2007 for the symposium “What Is Agrifood Nanotechnology?” along with several colleagues from the NSF nano-ELSI centers.  She frequently interacts with the MSU NIRT group, attended their standards meeting in September 2006, and has been invited to their upcoming international meeting on agrifood nanotechnology (April 2007).  She made community outreach presentations on nano-oversight at 3M Company’s Technology Forum and the MN Pollution Control Agency (MPCA) since the grant began.  MPCA is interested in participating in our project to provide a state regulatory perspective.

(5) PI Susan Wolf has been exploring with national colleagues in the bioethics community how best to support the development of nanotechnology ethics and nanobiotechnology ethics.  

(6) We participated in a conference call with other NSF-funded nano-ELSI researchers on how to set up fruitful interaction with relevant policymakers.
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