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Institutions and Infrastructure

Progress in sustainsbility science will re-
quire fostering problem-driven, interdisci-
plinary research; building capacity for this
research; creating coherent systems of re-
search planning, operational monitoring,
assessment, and application; and providing
reliable, long-term financial support. Insti-
tutions for sustainability science must fos-
ter the development of capacities ranging
from rapid appraisal of knowledge and ex-
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A Transformative Agenda

“Pertinent actions are not ordered
linearly in the familiar sequence of
scientific inquiry, where action lies
outside the research domain. In
areas like climate change, scientific
exploration, and practical appli-
cation must occur simultaneously.
They tend to influence and become
entangled with each other”.

“Participatory procedures involving
scientists, stakeholders, advocates,
active citizens, and wusers of
knowledge are critically needed”.
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Sustainability Research & Problem-Solving

Human drivers

Cross-scale influences
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Moving Agent Network Analysis "Downstream’

From: “ How are agent networks constituted and structured?”

To: “What are critical constellations in agent networks and how should
agent networks be formed to support sustainability?”

Studies
« Study on Agent Networks of Nanotechnology
1. Study on National Strategy for Sustainable Development

2. Study on Water Governance
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Reference Points

Elinor Ostrom’s work on failures, successes, and design principles
for collective action on common resources

Brian Wynne’s work on public involvement (co-construction) of
technology
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Not a Problem

Nanotechnology
— Emerging technology
— Risk indications

— Public debate

— ‘Collingridge dilemma’
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COMMENTARY

Scientists worry about some
risks more than the public

DIETRAM A. SCHEUFELE', ELIZABETH A. CORLEYZ, SHARON DUNWOODY?, TSUNG-JEN SHIH?,

ELLIOTT HILLBACK? AND DAVID

H. GUSTON*
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A comparison betwaen two recent national surveys among nanosclentists and the general publc
in the US shows that, in general, nanosclentists are more optimistic than the publc about the
potential benefits of nanctechndogy. However, for some issues related to the environmental and
long-term heaith impacts of nanotechnology, nanosclentists were significantly more concemed

than the publc.

n previous controversies surrounding
emerging technalogies, such
as nuclear energy and food
biotechnology: scientists, in most
cases, perceived lawer risks associsted
with theze pevw technalogies than the
general public or the journalists covering
these stories. These findings scem to
hold in both the US and Europe’*?, and
most recently, an exploratory comparison

of quea sample of 375 iy people ...A

was a general population telephane

aurvey of 1015 US adults; the second

data source was a mail survey of 363

mantechnclogy scientists andengluell
e fie

“These differences in risk perceptions
between cenidsandthe gl bl
for nanotechnology can be explained

o degre by b he e s e\vlved
bal

May to July 2007 for fw publlc epioion
aurvey, and from May to June 2007 for
the scientist survey (see Methods).

Not surprisingly, scientists were
generally more optimistic about the

benefits and less concerned about the

Switzerland m@esued(hn the same
pattem is beginning to emerge for
nanotechnology as well'

However, two large-scale systematic

risks of he general

public. For example, scientists were.

more optimistic about the potentiol for
ad

pubh( debote. In pumculzr e et b
scientists are more concerned about new
health problems and potential pollution
than the general public should not be taa
aurprising for ot least two reasons.

First, there has been an ongoing
debote in science and policy circles about
o lack of systematic nano-related risk
research in both academia and business”

in medicine, environmental cleanup or
national defence (Fig. 1a). Members of
the general public in contrast were more

amon
‘members of the. | public and

otential drawbacks of
icluding

initially driven by specific taxicological
concerns, similar concerns are

being voiced more broadly: In 2005,
for insance, the Royal Society and
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may b iew health problems been the subject of public hearings in

W collected survey data fromboth 333 ruullofnanoa«hnolon This the US, organiaed by the Food and Drug
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scientists. !olh d questions in that scientists  Environmental Protection Agency

with identical wording, providing a wcrhngduvcdy e technology Second, and somewhat related,

uaique oppertunity for sy specific a in the US have pushed for
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Table 5

Research Design

Number of agents and key agents of nanotechnology in Switzerland (interviewees n = 47, multiple entries allowed)

Agent category

Number of agents

Key agents

Mentioned Mentioned
=4 times

Industry 54 7 - Biihler AG, Ciba Specialty Chemicals, F. Hoffmann-La Roche, IBM,
Ilford, Nanosurf, Novartis

Consultants 15 3 - The Innovation Society, Foundation Risiko-Dialog, Centre for
Technology Assessment TA-SWISS

Insurers 6 1 - *

Investors 6 0

Public research 27 10 - Swiss Center for Electronics and Microtechnology (CSEM), Swiss

institutes Federal Laboratories for Materials Testing and Research (EMPA),
Ecole Polytechnique Fedérale de Lausanne (EPFL), Swiss Federal
Institute of Technology (ETH Zurich), Paul Scherrer Institute (PSI),
Universities of Basel, Bern, Zurich, Geneva, Neuchatel.

Government 24 3= Federal Office for the Environment (BAFU), Federal Office of Public

regulatory agencies Health (BAG), State Secretariat for Economic Affairs (SECO)

Government research 6 3 - Commission for Technology and Innovation (KTI), Swiss Academy

funding agencies of Engineering Sciences (SATW), Swiss National Science Foundation
(SNSF)

Non-Government 7 2> Greenpeace, WWF Switzerland

Organizations (NGOs)

Media 26 2 - Neue Ziircher Zeitung (NZZ), Tages-Anzeiger

Others 1 0

Total 172 31

*Because of the small sample in this agent category (see Section 4.1.2), we do not name this key agent due to the de-personalization

code.
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Agent Network Relations

Ind Con Ins Inv Res Gov Ref NGO Med
(N=10) (N=8) (N=2) (N=2) (N=8) (N=4) (N=4) (N=4) (N=5)

Ind (N=10) 2.8

Con (N=8) 13 1.0
Ins (N=2) 12 ! 1.5
Inv (N=2) 2.7 ! ! !
Res (N=8) 42 1.6 12 1.5 54
Gov (N=4) ! 1.5 ! ! 2.1 3.0
Ref (N=4) 1.6 ! ! ! 2.8 ! 1.0
NGO (N=4) ! ! ! ! ! 1.0 ! 1.0
Med (N=5) 12 1.0 ! ! 1.9 ! 1.1 ! !
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Agent Roles

Table 2

Set of agents’ functions/roles in sustainable technology governance

Field of sustainable governance (Fig. 1) Function/role

1 Economic To generate profits from applying available knowledge and realizing market
potential of the emerging technology

2 || 2 Economic-social To monitor potential hazards at workplaces

Ja Social/institutional To inform the public about research results, opportunities and risks of the emerging
technology

3b Social/institutional To ensure that opinions and concerns of the public are seriously taken into account

4a Social-environmental To assess risks of the emerging technology for humans and the environment

4b Social-environmental To regulate the emerging technology concerning human health (norms, instructions,
thresholds)

5 Environmental To ensure that environmental aspects are seriously taken into account in R&D,
production, consumption, and regulation

6 Environmental-economic To promote the sustainable usage of resources along the life-cycle of the emerging
technology and its applications

7 Environmental-economic-social To publicly fund, or conduct publicly funded research on integrated sustainability
issues of the emerging technology
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Agent Responsibilities

5.0 = = Mean
Med
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4.5 Con _I_NGO e |
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Cross-Perceptions

Function Agent Self Entries Cross n
1 Ind 39 >50% 34 35
2 Gov | 50 25% 2 36
3a Res 34 >50% 3.0 38
3a NGO 23 >50% 27 37
c 3a Med 3.6 >50% 35 42
2 3b Gov 37 >50% 28 29
g 3b NGO 3.7 >50% 2.8 23
2' 3b Med 3.6 >50% 32 26
s 4a Gov 35 >50% 30 29
4a Ins 3.5 >50% 33 22
4b Gov 3.0 50% 27 27
5 NGO 20 >50% 3.0 19
5 Ind 3.5 20% 2.4 17
6 Ind 40 20% 26 28
1.0 : ,. : : : : : I 7 Res 4.5 >50% 4.3 39
1.0 1.5 20 25 3.0 3.5 4.0 4.5 5.0
Self-perception of fulfillment
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Critical Constellations

1. Key agents missing
Lack of connectivity

Important functions not assigned (roles)

2

3

4. Divergences in assigned roles
5. Insufficient fulfillment of roles
6

Divergences in perceived fulfillment
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The Next Step — Water Governance in Phoenix

Outdoors| 146 \

Density of urban expansion
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Conclusions

1. Agent Network can contribute to the transformative agenda
of sustainability science.

2. The normative component of this research is based on

transparent criteria (societal discourse, expert opinions,
meta-studies).

3. How far "moving downstream”? Constructing and creating
networks!
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