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 Research the societal implications of
nanotechnologies
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* Train a community of scholars with
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mmmgﬁﬁ%%ﬁm H dimensions of nanoscale science &
engineering (NSE)
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* Engage the public, policy makers,
business leaders, and NSE
researchers in dialogues about the
goals and implications of NSE

* Partner with NSE laboratories to
introduce greater reflexiveness in the
R&D process




NSEC/CNS-ASU Research Programs

Real-Time Technology Assessment

Anticipatory Governance Provides methodological orientation

Provides strategic vision
1. Foresight

All governance requires a
disposition toward future

2. Engagement
Crucial normatively, strategically,
pragmatically

3. Integration
Scientists know things we don’t, and
vice versa

4. Ensemble-ization
Because none of these works in
isolation

1. Research and Innovation Systems
Analysis

2. Public Opinion and Values

3. Anticipation and Deliberation

4. Reflexivity and Integration

Thematic Research Clusters

Provides thematic focus
1. Equity, Equality and Responsibility

2. Urban Design, Materials & the Built
Environment (Nano & the City)



Anticipatory Governance as Strategic Vision

Anticipate: from ante-
and capere, “to take
[into possession]”
“beforehand”; related
to capable and capacity
and not a synonym for

n u

“expect,” “predict,” or

“foresee”

A broad-based capacity
extended through society
that can act on a variety of
inputs to manage
emerging knowledge-
based technologies while
such management is still
possible.




Anticipatory Governance — Genealogy
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“Should be read by eve:
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“Competent social

scientists should work
hand-in-hand with natural

scientists, so that

problems may be solved
as they arise, and so that
many of them may not
arise in the first instance.”
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Anticipatory Governance — Not Government

* Not “do” or “ban”

“Science finds, genius invents, industry

applies, man adapts”

Moratoriums proposed by ETC Group and

Friends of the Earth
e Wide array of mechanisms

Regulation
Licensing/restrictions
Liability/indemnification
Intellectual property

R&D funding & tax credits
Testing

Treaties

Public Understanding of Science
Informal Science Education

CHICAGO
WORLD’S

FAIR

MAY 27
NOYV. It

Public engagement
Public action
Routinization

Codes of conduct
Standards
Laboratory decisions

NANOHAZARD

Dimitris Deligiannis, Greece

NANO HAZARD

Shirley Gibson, Scotland

Kypros Kyprianou, England




Anticipatory Governance for Sustainability:
Foresight and Reflection

Scenarios Matrix

Value to Society

HIGH

Responsibility for Health

Individual

Healthletes vs. Natural Lifers

Institutional

Unlimited Hope in a Box

Outcomes: changed research agenda

and strategy
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Anticipatory Governance for Sustainability:
Engagement and Reflection

NISE

MANOSCALE
INFORMAL
SCIENCE
EDUCATION

Outcomes: changed
strategic focus and
different communication on
museum floor
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Any technology has risks and benefits. When one person or group benefits, others may be put at risk.
Vho should make decisic whether to ies? Does it mak use nanosilver
catheters to prevent infections in hospitals? What about using a nanosilver washing machine at home?

Regulatory Issues

NISE

WHO WATCHES OUT FOR POTENTIAL RISKS POSED BY NANOTECHNOLOGY?

‘There is no one regulatory agency that oversees nanatechnology, but the 1.8
overnment’s Food and Drug istration (FDA) and the Enviroamental

Protection Agency (EPA} are eurrently developing ways to monitor the effects of

nanatechnolk

y. Because nanotechnology is so difficult to identify, and is still an

ence, we don't really know yet how safe or dangerous it is—for people or
T, g ally because it was.

enhanced by nanatechnalogy, but it has weighed in on its use in some products.

Samsung’s “SilverCare™ washing machine, for instance, claimed that its product
used silver ions to “kill” 99.9% of bacteria in elothes. This claim canght the attention
of the EPA, which argued that because Samsung advertised that its washing
‘machine “killed” bacteria, the product should be regulated under the Federal
Insecticide Fun

de and Rodenticide Act (or FIFRA). The EPA required Samsung
the safety b pany had taken with SilverCare.
Instead, Samsung decided simply to change its advertising to claim that the washer
“eliminates” bacteria, which the EPA has chosen not to regulate.

WHO ELSE COULD HELP REGULATE NANOTECHNOLOGY?

Another major group that could regulate nanctechnalo

you—the public.
Reeently, a company called Pure Plushy sold & teddy bear that was embedded with
silver nanoparticles to prevent dust mites, bacteria and mold from growing on it. By
eliminating these organisms, the bear—known as Benny the Bear—could be enjoyed
by children with severe asthma and al . Benny became famous when Andrew
Maynard of the Woodrow Wilson International Center asked publicly whether it
was safe for a child to chew on  bear that had nanosilver embedded in it, which the
company assured that it was

Scientists know that nanosilver ean be very dangerous for fish and other aquatic
life, but there haven't been any studies showing that nanosilver can be bad for
people. In fact, people have been using colloidal silver as an antibiotic trestment
for many illnesses and infections for centuries. Pure Plnshy took this to mean that
its product was safe. But as Maynard and others wrote more articles ques:
whether enor

realized that their position on Benny's safety didn't matter as much as the public's
perception. Without specific studies to support their claim, Pure Phushy decided to
change their marketing to avoid potential lawsuits as well as public backlash against
nanatechnology.

LEARN MORE

TheNISENetwork  Nanotechnology-based consumer produets nano & me: Nanotechnology in our lives
. o " -




Anticipatory Governance for Sustainability:

=
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SocioTechnical
Integration
Research

Integration and Reflection

CORRESPONDENCE

Research thrives on
integration of natural
and social sciences

Ermerging collaborations beteeen
social and ralural scienlsis lace
challerges, 8 yau acknowhedips
[Mgture 462, 825536, 20049,
Bud, like & O Manring and
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my hard research?
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Erik Fisher School of Politics and Global
Sludies, Arieang Sale Liniversily,

PO Bom 83502, Tempe, Arizona
B5283-350, LISA

e-mail =fesher] s asued

Siman Biggs Schoal & Fréstiss,
Erwircnmental and Matesials
Erggingéring, Uniwarsily of Leads, LIK
Stuart Lindsxy The Bisdesign Instibete,
Arma State Lniversily, LISA

Jie Zhao School of Materials Science
Al Ergi niser ing. Dalias Linisarsily ol
Technaology, China

Outcomes: “midstream modulation” -- changed
discursive and material practice in laboratories



Anticipatory Governance for Sustainability:

Risk & P

NATIONAL ACADEMY OF SCIENCES

RISK ASSESSMENT PARADIGM
FOR MICROBES

{J{HAZARD IDENTIFICATION
| Types of microcrganiams and disease end-points
(MHDOSE-RESPONSE
Human feeding studies, clinical studies, less viruent microbes
{ and healthy adults
INMEXPOSURE
: Monitoring data, indicators and modeling used to address
| exposure
[HYRISK CHARACTERIZATION

Magnitude of the risk, uncerainty and variability

lausibility

What receives some degree of

“Judgments of communal affirmation is plausible--
s plausibily a)  mDARKSIDE plausibiity restin Fcepton mor )P40 s mean ht sty
welow’ variable? jeg” o is reserved only for future visions

slow’ variable? PREDICTION SimEs ({17 socialization? which chime with the lowest

common denominator of
DISSONANT “conventional wisdom"? (CG)
PROBABILITY CONCEPTS

| NARRATIVES

\

TRUST
ACCURACY IMPLAUSIBLE
“renders futures
(Yhat is the reality statl 'more real than real'
ARGUMENT
METHODS TO ) WORTHY OF
SYMMETRIC
ESTABLISH APPLAUSE
CREDIBILITY CONCEPTS ETYMOLOGY
hat about wild card:
SENSEMAKING and black swans?
JUDGMENT )
|'A group of people sharing an interest in|
jan issue or problem will negotiate, eithel
Plausible to whom' implicitly or explicitly, a shared ‘sense’
LAW ) _Jof the situation in the present that will in|
o < lturn guide them in constructive a shared|
regress of judgment? interpretation/meaning of their shared
FUTURE STUDIES KINDS OF interpretation of their future.” (JS)
\__PLAUSIBILITY
COGNITIVE DISCIPLINARY égf:g:gg: \ SCIENTIFIC
SCIENCE PERSPECTIVES
EVALUATION STRANGE
TEMPORALITY
MATHEMATICS SOCIO-POLITICAL
DERIVED FROM
HISTORY When does
plausibility matter?
" 1 WITHIN
MANAGEMENT Gecome diffused and share EMBODIED SCIENCE
STUDIES

TUITION N EFFECT NOI RELIGION & > —
low does “suspension of disbelie]

HISTORY AND LINEAR BELIEF
EXPERIENCE work?

Plausibility helps address uses, contexts,
and complexities of socio-technical
systems that we do not handle well in the

risk paradigm 0



Anticipatory Governance for Sustainability:
Precaution & Anticipation

Citizens should have anticipatory, engaged, and
integrated experiences with emerging technologies,
as do scientists.
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