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Nanotechnology is currently a focus for much excitement and
anxiety, and the notion of ‘responsible development’, with its
Zbe]Vh^hdchV[ZVcYWZcZÃX^Va^ccdkVi^dc!a^ZhVii]Z]ZVgid[
current thinking on its governance. But what does responsible
development mean in practice? And how can the development
of new technologies be infused with the values of democracy
and public participation? This report argues that, if responsible
development is to succeed in opening up public debate on
nanotechnology, it needs to be substantially rethought.
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Note on the structure
of the report
This report brings together two documents. Both draw on the activities of the DEEPEN
(Deepening Ethical Engagement and Participation with Emerging Nanotechnologies) project
and make recommendations for policy and research on nanotechnology.
EVgi &! gZedgiZY Wn 9Vk^Zh! BVXcV\]iZc VcY @ZVgcZh! iV`Zh i]Z ÃcY^c\h d[ i]Z 9::E:C
project as a whole and explores their implications for public policy. It critically examines
the world of nanoscience and industry, research into public perceptions and participation,
and the governance of nanotechnology. Its intended audience is those involved in policy in
these areas, and its recommendations are shaped accordingly.
Part 2 is reported by Ferrari and Nordmann and draws on the philosophical analysis carried
dji Wn i]Z 9::E:C egd_ZXi# >i Y^hXjhhZh i]Z ÃZaY d[ ºcVcdZi]^Xh» VcY gZXdbbZcYh cZl
directions and approaches for this. While relevant to those involved in policy, it is also
directed more generally at funding agencies, research institutes, and academic researchers
involved in the philosophical, ethical and social study of nanotechnology.
We hope that you enjoying reading the products of what we have found a fascinating and
fruitful three year project.

The DEEPEN project team, September 2009
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Part 1
Lessons for public policy
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Executive Summary
Background

x

From its beginnings in the late 1990s, the development of nanotechnologies has been
VXXdbeVc^ZY Wn ZmeZg^bZcih ^c \dkZgcVcXZ# CZl bZX]Vc^hbh [dg i]Z ºgZhedch^WaZ
YZkZadebZci»d[cVcdiZX]cdad\n]VkZZbZg\ZYl]^X]gZhedcYidVhig^`^c\¶^[cdi
cZl¶Y^aZbbV/]dlXVceda^XnbV`ZghgZ\jaViZ^chjX]VlVnVhidZc]VcXZ^ccdkVi^dc!
but remain sensitive to public concerns and potential risks to the environment and
human health?

x

This report responds to this key problematic of responsible development. It brings
id\Zi]ZgÃcY^c\h[gdbVi]gZZnZVg:jgdeZVcgZhZVgX]egd_ZXiº9::E:C»¶^ckdak^c\
gZhZVgX]Zgh[gdbZi]^Xh!e]^adhde]nVcYi]ZhdX^VaVcYeda^i^XVahX^ZcXZh¶l]^X]V^bZY
at deepening understanding of the ethical dimensions of emerging nanotechnologies,
VcYi]Z^gh^\c^ÃXVcXZ[dgX^k^ahdX^Zin!\dkZgcVcXZVcYhX^Zci^ÃXegVXi^XZ#

The project

x The objectives of the study were as follows:
o   To examine how ethics and responsibility are understood within the

cVcdhX^ZcXZXdbbjc^inVcYidZmeadgZlVnhd[Zc]VcX^c\Zi]^XVagZÄZm^k^in0

o   To understand how lay publics view the ethical import of emerging
nanotechnologies and to develop methodologies aimed at better
X]VgVXiZg^hVi^dcd[ejWa^Xk^Zlh0

o   To organise deliberative fora aimed at bringing together stakeholders and

publics in the discussion of emerging nanotechnologies and their ethical and
\dkZgcVcXZ^bea^XVi^dch0

o   IdYZZeZcjcYZghiVcY^c\d[Zi]^XVa^hhjZhVhhdX^ViZYl^i]cVcdiZX]cdad\^Zh0
o   To develop recommendations for ethical deliberation in nanoscience and
governance communities.

x

>chjb!i]Z9::E:Cegd_ZXi]Vh[djcYi]ViXjggZciZ[[dgih^cºgZhedch^WaZYZkZadebZci»
¶ l]Zi]Zg ^c Zi]^XVa VcVanh^h! ejWa^X Zc\V\ZbZci! dg cZl [dgbh d[ \dkZgcVcXZ ¶
while impressive, are still dominated by limited and limiting modes of thought. They
l^aa gZfj^gZ gZXdcÃ\jgVi^dc ^c dgYZg id [jaÃa i]Z egdb^hZ d[ hdX^Vaan gZhedch^WaZ
nanotechnology.

3

Lessons for public policy
:c\V\^c\l^i]cVcdhX^ZcXZVcY^cYjhign

x

The DEEPEN project examined how nanoscientists and industrialists understood
the responsible development of nanotechnology. The research found that standard
_jhi^ÃXVi^dch VcY Y^k^h^dch d[ bdgVa aVWdjg gZbV^c egZkVaZci ¶ eVgi^XjaVgan i]Z
repertoire that scientists do science, while society and ethicists deal with any ethical
or social implications.

x

Id ZcVWaZ Xg^i^XVa gZÄZXi^dc! Wn i]Z ZcVXidgh i]ZbhZakZh Vh lZaa Vh di]Zgh! ^i ^h
important that these standard repertoires are opened up. Codes of conduct for
nanotechnology aimed at the responsible development of nanotechnology represent
an important opportunity to reconsider and modify such repertoires. In addition,
i]ZgZVgZdeedgijc^i^Zh[dgi]^gYeVgi^ZhhjX]Vh[jcY^c\WdY^ZhidºdeZcje»hiVcYVgY
repertoires by requiring action on the social robustness of the research they fund.
JcYZghiVcY^c\:jgdeZVcejWa^Xh

x

Drawing upon a series of discussion groups in the UK and Portugal, DEEPEN project
research sought to characterise public responses and to understand how these are
resourced. The research found that public responses to nanotechnology can be
jcYZghiddYVhWZ^c\higjXijgZYWnÃkZ`ZnXjaijgVacVggVi^kZh!ZVX]d[l]^X]gZegZhZci
VgX]ZineVahidg^ZhYZZeanZbWZYYZY^c:jgdeZVcXjaijgZ#I]ZhZVgZ/º7ZXVgZ[jal]Vi
ndjl^h][dg»0ºDeZc^c\EVcYdgV»hWdm»0ºBZhh^c\l^i]cVijgZ»0º@Zei^ci]ZYVg`»0VcY
ºI]Zg^X]\Zig^X]ZgVcYi]Zeddg\ZieddgZg»#

x

6iZX]cdhX^Zci^ÃXk^h^dcd[iZX]cdad\nYg^k^c\^cZmdgVWan[dglVgYVcYWg^c\^c\l^i]
^i^cZk^iVWaZhdX^VaWZcZÃih^hi]jhgZ_ZXiZYWnaVnejWa^Xh#EjWa^XcVggVi^kZh^chiZVY
emphasise that technoscience involves risk and uncertainty, and that perceived
ºWZcZÃih»bVnijgcdjicdiidWZWZcZÃX^VaViVaa#

x

I]ZhZÃcY^c\hhj\\Zhii]ViaVngZhedchZhidcVcdiZX]cdad\nVgZXdbeaZm!VcYi]Vi
more thought needs to be given to the way in which public attitudes are understood
and measured.

x

>cVYY^i^dc!ejWa^XXdcXZgchVcYZci]jh^VhbhXVccdiWZXViZ\dg^hZYVhºegd»dgºVci^»
but encompass anything from the dangers of perfection to the problematic nature
of controlling life. Policymakers need to acknowledge the strength of feeling around
these issues and seek to integrate more thoroughly the values they convey into
nanotechnology research programmes.
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JcYZghiVcY^c\i]Z\dkZgcVcXZX]VaaZc\Z

x

Responsible development initiatives often involve forms of voluntary self-regulation
VcYºhd[i"aVl»#HjX]^c^i^Vi^kZhViiZbeiid^ciZgkZcZViZVga^ZghiV\Zh^ci]ZYZkZadebZci
of nanotechnology so as to ensure international best practice and a more socially
robust governance framework.

x

The DEEPEN project has mapped the different domains of uncertainty that policymakers
must confront, and characterised an emergent governance landscape.

x

We recommend that policy makers and regulators address the democratic and
political challenge and move the focus of debate beyond technical questions of risk
VcY hX^Zci^ÃX jcXZgiV^cin ¶ ^bedgiVci i]dj\] i]ZhZ ^hhjZh VgZ ¶ VcY idlVgYh bdgZ
collective discussion and experimentation about the direction, application and
governance of innovation systems.
GZ"h]Ve^c\ejWa^XYZWViZdccVcdiZX]cdad\n

x

EjWa^X eVgi^X^eVi^dc VcY YZa^WZgVi^dc ^h k^ZlZY Vh V `Zn ZaZbZci d[ ºgZhedch^WaZ
YZkZadebZci»!Wjii]ZXjggZciegda^[ZgVi^dcd[ejWa^XZc\V\ZbZciVXi^k^i^Zh^hbVg`ZY
by mixed motives and confused practices.

x

We suggest the time has come to move away from open-ended conversation on what
nanotechnology may provide for our society, and to promote concrete deliberation on
possible developments of nanotechnology.

x

Instead of identifying concerns regarding speculative futures, public engagement
exercises should focus on current or emerging research directions and technological
developments in order to critically assess their possible impacts and their normative
implications.

x

To meet these challenges new methods and formats for deliberation need to be
XgZViZY# EdejaVg [dgbVih [dg YZa^WZgVi^dc ¶ d[iZc WVhZY dc º^YZVa» YZÃc^i^dch d[
YZa^WZgVi^dcYZg^kZY[gdbi]ZdgZi^XVaVXXdjcih¶Vaaiddd[iZc]^cYZggVi]Zgi]Vc]Zae
engagement. The introduction of innovative techniques will allow diverse forms of
interaction and debate to take place.
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8dcXajh^dc

x I]ZY^hXdjghZd[ºgZhedch^WaZYZkZadebZci»!l^i]^ihZbe]Vh^hdchV[ZVcYWZcZÃX^Va
innovation, lies at the heart of current thinking on the governance of nanotechnology.
This offers a new space to discuss wider social and ethical questions, but it remains
unclear how this is being understood by actors and how it will operate in practice.

x There is thus an urgent need for industry and government to open the politics of
ºgZhedch^WaZ YZkZadebZci» je id l^YZg YZa^WZgVi^dc VcY hXgji^cn# >[ gZhedch^WaZ
development is to succeed in opening up debate on nanotechnology, it needs to be
substantially rethought.

x >c eVgi^XjaVg! ^[ i]Z \gdl^c\ ÃZaY d[ ºcVcdZi]^Xh» ^h id WZ d[ jhZ ^c egdbdi^c\ cZl
ways of thinking about responsible development, it cannot continue to operate in
the currently predominant manner of generating and cataloguing concerns regarding
potential impacts and applications of nanotechnology.

x Finally, we urge policymakers to develop a healthy scepticism about the rhetoric of
the win-win situation characteristic of much discourse on nanotechnology. However
seductive the vision of untrammelled technological development with no negative
consequences is, thinking in these terms is hindering, not helping, debate on the
responsible development of nanotechnology.
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GZXdcÂ\jg^c\gZhedch^Wa^in/&%aZhhdch[dgejWa^Xeda^Xn
1.

8g^i^XVaangZÄZXidci]ZhiVcYVgYgZeZgid^gZhd[cVcdhX^ZcXZVcY
industry

2.

JcYZghiVcYi]ZXdbeaZm^ind[ejWa^XºVii^ijYZh»

3.

Engage with enduring public narratives

4.

Shift governance from reactive to integrative forms of innovation
management

5.

BdkZejWa^XYZWViZdccVcdiZX]cdad\n[gdbºXdckZghVi^dc»id
ºYZa^WZgVi^dc»

6.

Be aware of the challenges of deliberation

7.

Develop innovative methods for engagement

8.

Move away from speculative debate

9.

GZijgcºZi]^XVaXdcXZgch»idi]Zhe]ZgZd[eda^i^Xh

10. DeZcjei]Zeda^i^Xhd[gZhedch^WaZYZkZadebZci
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&
Introduction
CVcdiZX]cdad\n¶i]ZjcYZghiVcY^c\VcYXdcigdad[bViiZgVibdaZXjaVgaZkZah¶]VhViigVXiZY
much attention. Its proponents claim it could result in a new industrial revolution, and point
to enormous economic potential as well as the possibility of applications in everything from
bZY^X^cZidbViZg^VahidheVXZigVkZa#Di]Zghed^ciidcVcdiZX]cdad\n»hediZci^VaidedhZ
new risks to human health and the environment, and warn that since these applications
offer the ability to radically transform the quality and texture of everyday life, their ethical
VcYhdX^Vah^\c^ÃXVcXZbjhiWZi]dgdj\]anXdch^YZgZY^cgZVa"i^bZ#
DkZg i]Z aVhi YZXVYZ! V XdchZchjh ]Vh ZbZg\ZY ^c i]Z ^ciZgcVi^dcVa eda^Xn Xdbbjc^in
around the importance of such social and ethical consideration. As UK government
b^c^hiZg>VcEZVghdccdiZY^cVheZZX]^c'%%-!i]ZgZ^hbjX]VihiV`Z#CVcdiZX]cdad\n»h
YZkZadebZci!]Zhj\\ZhiZY!^hºVcZi]^XVaVhlZaaVhVhX^Zci^ÃXfjZhi^dc!VcYi]ZejWa^X»h
kd^XZ h]djaY WZ ]ZVgY ^c VchlZg^c\ ^i»# 1 Since its inception in European and national
gZhZVgX] egd\gVbbZh! hX^Zci^ÃX gZhZVgX] dc cVcdiZX]cdad\n ]Vh WZZc VXXdbeVc^ZY Wn
interest in characterising its ethical implications, understanding public responses to it, and
making its governance more robust.
This awareness of the importance of public views, and of the need for thoughtful
Xdch^YZgVi^dc d[ cVcdiZX]cdad\n»h ^bea^XVi^dch [dg hdX^Zin! ^h Vc ^bedgiVci eVgi d[ i]Z
WgdVYZgXdciZmid[XdciZbedgVgniZX]cdhX^Zci^ÃX\dkZgcVcXZ#DkZgi]ZaVhiÃkZnZVghVc
international policy debate has emerged concerning the appropriate mechanisms for the
\dkZgcVcXZVcYgZ\jaVi^dcd[cVcdiZX]cdad\n#6ii]Z]ZVgid[i]^hYZWViZ^hVhig^`^c\¶^[
cdicZl¶Y^aZbbV/]dlXVceda^XnbV`ZghgZ\jaViZ^chjX]VlVnVhidZc]VcXZ^ccdkVi^dc!
but remain sensitive to public concerns and to potential risks to the environment and
human health?
I]Z X]VaaZc\Zh ^ckdakZY ^c YZkZade^c\ hjX] ºVci^X^eVidgn» \dkZgcVcXZ VgZ [Vg [gdb
inconsiderable. Most people are unfamiliar with nanotechnology, and have little to no
factual knowledge of what it is or what it can be. Most nanotechnologies remain at an
early or premarket stage of development, existing largely in terms of their future-oriented
promises. Most experts seem to agree that there is considerable uncertainty about the kinds
of environmental and toxicological effects that might be expected. And nanotechnologies
are not only unbelievably small, operating at dimensions of roughly 1 to 100 nanometres,
but also tend to operate in ways that are fundamentally beyond human action, perception
and causal control.
1
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http://www.dius.gov.uk/news_and_speeches/speeches/past_ministers/ian_pearson/nanotechnologies

Nanotechnology is thus often cast as a test case for the classic dilemma of how to regulate
VcY\dkZgcViZX]cdad\ni]Vi^hº^ci]ZbV`^c\»VcYl]^X]^hX]VgVXiZg^hZYWn[jcYVbZciVa
uncertainty. At the forefront of attempts aimed at dealing with this is a set of distributed and
YZa^WZgVi^kZ\dkZgcVcXZVggVc\ZbZcih#I]^hºZbZg\^c\\dkZgcVcXZaVcYhXVeZ»d[gZ\jaVi^dc
and innovation policy on nanotechnology is marked by four overlapping sets of initiatives:
1.

Debates about the possible toxicological effects of nano-particles and the
ejWa^XVi^dcd[VcjbWZgd[ºgZ\jaVidgngZk^Zlh»XdcXZgc^c\i]Zhj[ÃX^ZcXnd[
existing regulations for new nanotechnology products.

2.

The development of a number of voluntary mechanisms for reporting the
presence of nanoparticles in current products, consistent with forms of
governance built on soft-law and voluntary self-regulation.

3.

I]Z^cXdgedgVi^dcd[º:i]^XVa!AZ\Va!VcYHdX^Va6heZXih»:AH6gZhZVgX]VcY
forms of public participation and deliberation into nanotechnology research
programmes.

4.

I]Zegda^[ZgVi^dcd[kdajciVgnXdYZh[dXjhh^c\dci]ZºgZhedch^WaZYZkZadebZci»
of nanotechnology, of which perhaps the most notable is the European 8dYZd[
8dcYjXi[dgGZhedch^WaZCVcdhX^ZcXZhVcYCVcdiZX]cdad\^ZhGZhZVgX]#

Such initiatives, as part of overall governance proposals, can be understood as speaking
to the challenges of technological governance in being fundamentally designed to be
ºZcVWa^c\»# I]Zn VgZ YZh^\cZY id deZgViZ ^c gZVa"i^bZ VcY id YgVl id\Zi]Zg VXidgh [gdb
hX^ZcXZ! eda^Xn! ^cYjhign VcY X^k^a hdX^Zin# I]Zn Vhe^gZ id YZÃcZ cZl lVnh d[ \dkZgc^c\
emerging technologies in ways that are socially responsible, ethically robust, and publicly
accountable.
Thus, for example, ethical and philosophical analysis has sought to elucidate the likely
implications of nanotechnological applications: scholars have examined both particular
substantive areas (such as the potential for new levels of surveillance, or for new forms
of human enhancement) and transversal issues such as the necessity of justice and
hjhiV^cVW^a^in ^c cVcdiZX]cdad\n»h YZkZadebZci# HdX^dad\^XVa gZhZVgX] ]Vh h^b^aVgan
been carried out on current public perceptions of nanotechnology and, given that public
awareness is generally low, on the factors which may affect public attitudes. (European
ejWa^Xh VgZ! ^i hZZbh! XVji^djhan Zci]jh^Vhi^X VWdji cVcdiZX]cdad\n»h ediZci^Va! i]dj\]
XdcXZgcZY VWdji ^ih gZ\jaVi^dc# 6 cjbWZg d[ ºjehigZVb» ejWa^X Y^Vad\jZ VXi^k^i^Zh ]VkZ
also sought to make use of public views and values in shaping the direction of research.
A further case is the use of soft-law forms of voluntary regulation of nanotechnology,
consistent with the overall ambition to enable continued innovation in nanotechnology,
while at the same time anticipating the need for more stringent approaches in the future.
For the European Commission, for example, the “regulatory challenge is (..) to ensure

9

i]VihdX^ZinXVcWZcZÃi[gdbcdkZaVeea^XVi^dchd[cVcdiZX]cdad\n!l]^ahiV]^\]aZkZad[
protection of health, safety and the environment is maintained”. 2
LZ hj\\Zhi! i]Zc! i]Vi V Y^hXdjghZ d[ ºgZhedch^WaZ YZkZadebZci»! l^i] ^ih Zbe]Vh^h
dc ZcVWa^c\ hV[Z VcY WZcZÃX^Va ^ccdkVi^dc! a^Zh Vi i]Z ]ZVgi d[ XjggZci i]^c`^c\ dc i]Z
governance of nanotechnology. It offers the possibility of opening up a space for debate
and discussion of technological innovation in a way that has not been possible before.
7ji ^i ^h cdi nZi XaZVg ]dl i]^h bdbZci d[ deedgijc^in ¶ i]^h X]VcXZ id gZ"h]VeZ ejWa^X
YZWViZ!VcYgZ"Y^gZXiiZX]cdad\^XVaeVi]lVnh¶l^aaWZiV`Zcje#9^hXjhh^dcd[ºgZhedch^WaZ
YZkZadebZci»bVndeZcjei]Z\dkZgcVcXZd[cVcdiZX]cdad\n!Wji^iXdjaYVahdXadhZ^i
down.
DcZ `Zn X]VaaZc\Z ^h i]Vi ^i ^h d[iZc cdi XaZVg l]Vi gZhedch^WaZ YZkZadebZci bZVch ^c
egVXi^XZ# @Zn cdi^dch d[ hjXXZhh! gZhedch^W^a^in! hV[Zin! WZ^c\ hdX^Vaan VXXZeiVWaZ ¶ Vaa
d[ l]^X] VgZ Xdbbdcan Veea^ZY id cVcdiZX]cdad\n ¶ VgZ jcXaZVg/ i]ZgZ ^h cd hZiiaZY
consensus on the meaning of these terms nor of how they should be applied in real-world
circumstances. And there is even less agreement on how these terms might provide useful
\j^YZh ^c YZWViZh VWdji i]Z Veegdeg^ViZ \dkZgcVcXZ d[ cVcdiZX]cdad\n# 9ZÃc^i^dch! d[
XdjghZ! Yd Zm^hi0 i]Z [daadl^c\ ¶ [ZVijgZY ^c i]Z b^Y"iZgb ZkVajVi^dc d[ i]Z JH CVi^dcVa
CVcdiZX]cdad\n>c^i^Vi^kZ¶^h^aajhigVi^kZ/
Responsible development of nanotechnology can be characterized as the balancing of efforts
idbVm^b^oZi]ZiZX]cdad\n»hedh^i^kZXdcig^Wji^dchVcYb^c^b^oZ^ihcZ\Vi^kZXdchZfjZcXZh#
Thus, responsible development involves an examination both of applications and of potential
implications. It implies a commitment to develop and use technology to help meet the most
pressing human and societal needs, while making every reasonable effort to anticipate and
mitigate adverse implications or unintended consequences.3

The text is striking in its lack of detail on the practice of responsible development. How
^hºWVaVcX^c\»idWZVX]^ZkZYl]ZcVeea^XVi^dchVcY^bea^XVi^dchVgZVhnZijcXaZVg4L]d
decides what are the most pressing human needs? How are potential implications to be
determined? In addition, from the perspective of ethics it draws solely upon consequentialism
(moral theories that hold that the consequences of a particular action form the basis for
any valid moral judgment about that action), ignoring other positions such as deontology
(moral theories that hold that decisions should be made solely or primarily by considering
dcZ»hYji^ZhVcYi]Zg^\]ihd[di]Zghdgk^gijZZi]^Xhi]ZhZVgX][dgVa^[Zi]Vi^hjeidVc
ideal of excellence). For many people, such arguments are dangerously incomplete.
I]Z bdkZ idlVgYh ºgZhedch^WaZ YZkZadebZci» d[ cVcdiZX]cdad\n! i]Zc! d[[Zgh V `Zn
opportunity to develop a science that is truly in step with society. But current efforts
idlVgYhi]^h¶l]Zi]Zg^cZi]^XVaVcVanh^h!ejWa^XZc\V\ZbZci!dgcZl[dgbhd[\dkZgcVcXZ
2 See European Commission. 2008: Communication from the Commission to the European Parliament, the
Council and the European Economic and Social Committee: Regulatory Aspects of Nanomaterials, COM(2008)
(++ÂcVaBrussels: Commission of the European Communities, p. 3.
3 Committee to Review the National Nanotechnology Initiative. 2006. A Matter of Size: Triennial Review of the
National Nanotechnology Initiative. Washington DC: The National Academies Press
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¶ l]^aZ ^begZhh^kZ! gZfj^gZ Xdci^cjVa gZi]^c`^c\# >c [VXi! ^i ^h i]Z i]Zh^h d[ i]^h gZedgi i]Vi
^cbVcngZheZXihi]ZYZWViZcZZYhidWZZci^gZangZXdcÃ\jgZY#I]Vii]ZgZ^hVejWa^XVcY
eda^XnYZWViZdccVcdiZX]cdad\n^c^ihjehigZVbhiV\Zh^hVcZcdgbdjhVX]^ZkZbZci0i]^h
debate, however, has not yet fully come to terms with the elusive nature of nanotechnology.
It requires subversion and deconstruction in order for its taken-for-granted assumptions and
failings to be brought to light.
I]Z gZhi d[ i]^h gZedgi hiVgih [gdb i]^h ed^ci# 9gVl^c\ dc i]Z ÃcY^c\h d[ i]Z 9::E:C
(Deepening Ethical Engagement and Participation with Emerging Nanotechnologies) project
¶ V i]gZZ nZVg gZhZVgX] egd_ZXi ^ckdak^c\ VXVYZb^Xh ^c e]^adhde]n! Zi]^Xh! VcY hdX^Va VcY
eda^i^XVahX^ZcXZ[gdbVXgdhh:jgdeZ¶^iZmeadgZhVcjbWZgd[lVnh^cl]^X]i]Zcdi^dcd[
ºgZhedch^WaZYZkZadebZci»XVcWZ^ciZggd\ViZYVcYYZkZadeZY#LZegZhZci]ZVYa^cZÃcY^c\h
from the project and suggest key lessons for policy on nanotechnology that the research
process has thrown up. In discussing these lessons we focus on a number of substantive
VgZVh/ cVcdhX^ZcXZ VcY ^cYjhign! :jgdeZVc ejWa^Xh! \dkZgcVcXZ egdXZhhZh VcY! ÃcVaan! i]Z
public and policy debate as a whole. In the following sections we describe some of the ways
in which both policy activities and social science analysis need to become more thoughtful,
gZedgi^c\dc`ZnÃcY^c\hdci]ZldgaYd[cVcdhX^ZcXZVcY^cYjhignHZXi^dc'!:jgdeZVc
publics (Section 3), and the challenges of governance of nanotechnology (Section 4). Section
5 provides a commentary on the need to re-shape public debate on nanotechnology and
[dXjhZhdccdi^dchd[YZa^WZgVi^dcVcYeVgi^X^eVi^dc#;^cVaan!lZXdcXajYZWngZÄZXi^c\dci]Z
urgency of opening up the politics of responsible development (Section 6).
Before moving on to discuss these different areas and the challenges they hold, a word on
Wdi] djg ÃcY^c\h VcY djg edh^i^dc# I]^h gZedgi XdciV^ch V hZg^djh X]VaaZc\Z [dg eda^Xn dc
ZbZg\^c\iZX]cdad\^Zh#I]ZÃcY^c\hY^hXjhhZYbV`Zhigdc\VcYd[iZcXg^i^XVaed^cih/WVhZY
dci]ZhZ!lZbV^ciV^ci]ViXjggZciVXi^k^i^Zh^cºgZhedch^WaZYZkZadebZci»VgZ^cbVcnlVnh
simply not adequate and need to be rethought. In making recommendations as to how this
egdXZhhXVcWZWZ\jc!lZ¶i]Z9::E:Cegd_ZXiiZVb¶VgZcdihdaZaniV`^c\i]ZigVY^i^dcVa
social science role of describing sections of society. We are also simultaneously evaluating
i]ZVXi^k^i^ZhVcYegdXZhhZhi]VilZYZhXg^WZ#LZiV`ZVhiVcXZdcl]VilZÃcYVWdjii]Z
practices and discourse of nanoscientists, publics, policymakers. This, of course, is what
makes our recommendations powerful.
While we make strong points, we also attempt to steer a course away from being overly
didactic. It is important to keep in mind that the development of nanotechnology is currently
uncertain in multiple ways. New issues may emerge, and debate may shift in unexpected
directions: the responsible development of nanotechnology is poised at a moment of
deedgijc^in egZX^hZan WZXVjhZ ^i gZbV^ch ÄZm^WaZ VcY deZc# >i ^h ^bedgiVci! i]Zc! i]Vi i]Z
ÃcY^c\hY^hXjhhZY^ci]^hgZedgi!VcYi]ZgZXdbbZcYVi^dchYZg^kZY[gdbi]Zb!h]djaYcdi
WZgZ^ÃZYdgjhZYVhVlVnd[hda^Y^[n^c\eVgi^XjaVgegVXi^XZh#I]ZnVgZcdiºdcXZVcY[dgVaa»#
Rather, they should be seen as the start of a process in which new challenges and surprises
will continually emerge, and where policy practices can adapt to these. We would urge
policymakers and researchers alike to engage in this process.
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The DEEPEN Project
The DEEPEN project (Deepening Ethical Engagement and Participation with
Emerging Nanotechnologies), a European Commission FP6 project, has been
:jgdeZ»haZVY^c\gZhZVgX]eVgicZgh]^e[dg^ciZ\gViZYjcYZghiVcY^c\d[i]ZZi]^XVa
challenges posed by emerging nanotechnologies in real world circumstances, and
i]Z^g^bea^XVi^dch[dgX^k^ahdX^Zin![dg\dkZgcVcXZ!VcY[dghX^Zci^ÃXegVXi^XZ#
The project is coordinated by the Institute for Hazard and Risk Research at Durham
University (UK). The project team includes researchers based at Darmstadt
University of Technology (Germany), the Centre for Social Studies at the University
of Coimbra (Portugal), and the University of Twente (Netherlands).
I]Z9::E:Cegd_ZXi!Vh^ihcVbZhj\\Zhih!]Vh]VYVh^ihheZX^ÃX[dXjhidYZZeZc
VcYYZkZadel]Vi]Vh\dcZWZ[dgZ#I]Zegd_ZXi]Vhhdj\]iidXg^i^XVaangZÄZXi
upon the current state of the art in social and ethical analysis, unravelling the
challenges and hidden assumptions within the governance of nanotechnology
VcY^ciZggd\Vi^c\]dli]ZXjggZciaVc\jV\Zd[ºgZhedch^W^a^in»VcYºjehigZVb
Zc\V\ZbZci»VgZldg`ZYdji^cegVXi^XZ#9::E:C]VhVahdWZZcVcZmeZg^bZciVa
project, testing new methods of engagement and analysis on a number of different
levels.
The overall aim for the DEEPEN project is as follows:



To deepen ethical understanding of issues related to emerging
nanotechnologies through an interdisciplinary approach utilising insights from
philosophy, ethics, and the social sciences.

>cVYY^i^dc!i]ZgZVgZVcjbWZgd[heZX^ÃX9::E:CdW_ZXi^kZh/





Map the ways that ethical and normative commitments are embedded in the
development of nanotechnology research practices and develop ways of
Zc]VcX^c\Zi]^XVagZÄZm^k^inl^i]^ci]ZcVcdhX^ZcXZXdbbjc^in0
Instigate a programme of cross-European empirical research aimed at
jcgVkZaa^c\i]ZºaVnZi]^Xh»VcYkVajZhi]ViVY^kZghZ:jgdeZVcejWa^XjhZid
jcYZghiVcYVcYbV`ZhZchZd[ZbZg\^c\cVcdiZX]cdad\^Zh0

 Dg\Vc^hZVhZg^Zhd[YZa^WZgVi^kZ[dgV^cl]^X]X^i^oZch!hiV`Z]daYZgh!ZmeZgih
and decision-makers can develop convergent and divergent understandings of
i]ZhdX^VaVcYZi]^XVagVb^ÃXVi^dchd[cVcdiZX]cdad\n0



 9ZkZadegZXdbbZcYVi^dch[dgVgi^XjaVi^c\VcYYZa^WZgVi^c\Zi]^XVagZÄZXi^dc
in nanoscience practice and governance processes.
More information can be found at www.geography.dur.ac.uk/projects/deepen.
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2
:c\V\^c\l^i]cVcdhX^ZcXZ
and industry
>ci]ZldgaYd[i]ZegVXi^XZ¶gVi]Zgi]Vci]Zeda^Xn¶d[cVcdhX^ZcXZVcY^cYjhign!i]Zcdi^dc
d[Zi]^Xh^hgVgZanV`ZnXdcXZgc#D[XdjghZ!i]dhZldg`^c\l^i]^ccVcdhX^ZcXZVcY^cYjhign
have views on issues such as the promises and risks of nanotechnology, the possibility of
moratoria, responsible development, and the roles of themselves and others within these
developments. But while such views can be linked to ethical stances by external analysts,
they are primarily concerned with what one is to do in particular situations, rather than with
Vgi^XjaVi^c\i]ZZi]^XVa_jhi^ÃXVi^dcd[XdjghZhd[VXi^dc#Higdc\edh^i^dchbVnWZ]ZaY!Wji
i]ZhZiZcYidWZ_jhi^ÃZY^ciZgbhd[VcVXidg»hgdaZhVcYgZhedch^W^a^i^ZhVhVc^cYjhig^Va^hi!
scientist, or policymaker. This also explains why interactions between different actors
(discussions, dialogues, workshops) often look like a role play. Indeed, DEEPEN research
was able to reconstruct a set of standard repertoires that are employed in industry and by
scientists.
I]Z 9::E:C egd_ZXi ^ciZgVXiZY l^i] ild bV^c \gdjeh d[ eZdeaZ º^ch^YZ» cVcdhX^ZcXZ ¶
^cYjhig^Va^hihVcYhX^Zci^hih¶^cdgYZgidaZVgcVWdjii]Z^gedh^i^dchdccVcdiZX]cdad\nVcY
its responsible development. What did they have to say?
When the topic is the development of nanotechnology, one particular stance is dominant:
the importance of progress in general, and of progress through further development of
nanotechnology in particular. Such stances are common in modern society. It is, after all,
common to hear the claim that progress cannot be stopped. DEEPEN project research
has found that people working in the world of nanoscience and industry are often also
those who invest in or identify with such further development of nanotechnology and see
^iVhjcegdWaZbVi^XVaan\ddY#I]ZhZeZgheZXi^kZhVgZ_jhi^ÃZYWngZ[ZgZcXZidegd\gZhh^c
\ZcZgVa!VcYi]ZheZX^ÃXWZcZÃihYZg^kZY[gdbcZlegdYjXihVcYegdXZhhZh#
;dg ^cYjhig^Va^hih! gZhedch^W^a^in ^h Y^hXjhhZY ^c iZgbh d[ ºgZhedch^WaZ ^ccdkVi^dc»# BVcn
companies show a sense of self-interest in investing time and resources into responsible
innovation in nanotechnology. They sometimes position it as a further step in Corporate
HdX^Va GZhedch^W^a^in 8HG# I]^h ^h i^ZY je l^i] i]Z ^bedgiVcXZ d[ WZ^c\ V º\ddY» Ãgb#
Companies talk about responsible innovation in terms of transparency and are concerned
about lack of trust in industry. They see calls for a moratorium on nanotechnology product
development as an example of lack of trust, and argue against it.
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For scientists, the discussion is broader. Responsibility and accountability are discussed in
terms of producing good students, making responsible promises and predictions, the status
d[Zi]^Xh!VcYi]ZY^k^h^dcd[bdgVaaVWdjg^chX^ZcXZ#HX^Zci^hih]VkZY^[ÃXjaina^c`^c\^hhjZh
of responsibility with their own research. A grey area exists with regard to how far the
responsibility of the scientist should extend, for applications enabled by their research, as
well as for the wider impact of these applications. This is an age-old question and scientists
iZcYidhVni]Vidi]ZgVXidghh]djaYadd`V[iZghjX]WgdVYZg^hhjZh¶l]^aZVii]ZhVbZi^bZ
lVci^c\idiV`ZXgZY^i[dgWZcZÃX^VaVeea^XVi^dch#
Engaging with nanoscience and industry
A number of different sources of data were used to explore the ethical
repertoires prevalent in each of the groups selected for study (industrialists,
policymakers and nanoscientists). These included documents, participant
observation at meetings, and dedicated interviews. Informal discourse analysis
was used to interpret the data. The research focused on ethical stances and
eViiZgchd[bdgVaVg\jbZciVi^dc!Za^X^i^c\_jhi^ÃXVi^dch[dgZi]^XVahiVcXZh!VcY
]dleVgi^X^eVcihjcYZghiVcYºZi]^XVa^hhjZh»#
Industrialists and responsible development
LZVh`ZY^ciZgk^ZlZZhl]Zi]Zgi]Z^gXdbeVcn»hhiVcXZidlVgYhgZhedch^WaZ
innovation in nanotechnology was part of their overall corporate social
gZhedch^W^a^inhigViZ\ndgVYY^i^dcVaid^i0lZlVciZYidÃcYdji^[^cYjhig^Va^hih
Xdch^YZgZYcVcdiZX]cdad\nidWZºZi]^XVaanheZX^Va»#
All respondents answered that responsible innovation in nanotechnology was a
normal part of their corporate social responsibility. Responses included:
¸I]Vi»heVgid[djg9C6#¹
¸>i»heVgid[i]ZidiVae]^adhde]n###^i»hVidiVaVii^ijYZ¶ndjXVc»i_jhihea^ieVgihd[
^i°^i»heVgid[i]ZidiValVnlZYdWjh^cZhh#¸
(Extract from9^V\cdh^hGZedgi/:i]^Xh^ci]ZGZVaLdgaY!  2008,
Arie Rip and Clare Shelley-Egan)

Lesson one:8g^i^XVaangZÃZXidci]ZhiVcYVgYgZeZgid^gZhd[cVcdhX^ZcXZ

and industry

Djg gZhZVgX] ]Vh [djcY i]Vi hiVcYVgY gZeZgid^gZh d[ _jhi^ÃXVi^dc d[ cVcdiZX]cdad\^XVa
development are prevalent in the ways that scientists and industrialists discuss their
ldg`#I]ZhZhiVcYVgYgZeZgid^gZhWj^aYdcegZhZciY^k^h^dchd[bdgVaaVWdjg¶i]Z^YZVi]Vi
scientists do science, while society and ethicists deal with any ethical or social implications
¶VcYVaadli]ZVXidghidXdci^cjZideaVni]Z^ggdaZh#L]^aZhdbZY^k^h^dcd[bdgVaaVWdjg^h
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necessary, one should not assume that the present division, with its roots in the past, is still
VYZfjViZ#I]ZgZeZgid^gZhd[hX^Zci^hihVcY^cYjhig^Va^hihgZÄZXiVheZX^ÃXeZgheZXi^kZ/i]Vi
the promises of nanotechnology must be pushed and that ethics is a brake on progress. To
ZcVWaZXg^i^XVagZÄZXi^dc!Wni]ZZcVXidghi]ZbhZakZhVhlZaaVhdi]Zgh!^i^h^bedgiVcii]Vi
standard repertoires are opened up.
Current activities around responsible development are thus an important opportunity to
gZXdch^YZgVcYbdY^[ngZeZgid^gZhVcYY^k^h^dchd[bdgVaaVWdjg#6ii]ZbdbZci!lZÃcY
recourse to traditional roles, and a focus on concrete issues such as transparency and risks
rather than the background repertoires and divisions of labour that shape the debate on
such issues. But there are opportunities to do better.
First, recent initiatives for codes of conduct for nanotechnology, and receptivity to these
initiatives in terms of willingness to discuss such codes seriously, provide an opportunity
for the opening up of standard repertoires. A code of conduct is a self-binding action. (A
eVgi^XjaVganhig^`^c\VcYVji]dg^iVi^kZZmVbeaZd[i]^hhZa["W^cY^c\^hi]ZWgdVYYZÃc^i^dcd[
hX^Zci^ÃXgZhedch^W^a^in^ci]Z8dYZd[8dcYjXiegdedhZYWni]Z:jgdeZVc8dbb^hh^dc#
A key feature of such codes is that they assume, and thus create, a public space where
a subscriber to the code can be called to account by other actors referring to the code.
I]^h ^h gZÄZXiZY ^c i]Z gZajXiVcXZ d[ ^cYjhign VcY di]Zg VXidgh id hjWhXg^WZ id WgdVY
circumscriptions in codes that open up the possibility of (unexpected, risky) critical calls
[dgWZ^c\]ZaYidVXXdjci#Dci]Zdi]Zg]VcY!hjX]ejWa^XheVXZhVaadl[dgYZa^WZgVi^dcVcY
can be used for learning by all parties.
Second, there are third parties who do not develop nanotechnology themselves but exert
leverage on developments through their actions. Funding agencies, for example, may
require particular kinds of activity relating to responsible development of those whom they
[jcY#>[lZVgZ^ciZgZhiZY^cºdeZc^c\je»hiVcYVgYgZeZgid^gZh!dcZZcigVcXZed^ci^hi]gdj\]
these third parties. Increasingly, third parties such as funding agencies (for science) and
venture capitalists and insurance companies (for industry) are requiring action on the social
robustness of the nanotechnological research they fund. Under such imperatives, those
within nanoscience and industry must develop relevant competencies, and act upon them
¶V\V^c!egZhZci^c\Vcdeedgijc^in[dgY^hXjhh^dcVcYYZWViZdci]ZcVijgZd[gZhedch^WaZ
development and on the repertoires these actors use.
8dYZhd[8dcYjXiVcYegdVXi^kZi]^gYeVgi^ZhVgZhd"XVaaZYºhd[i»cdc"W^cY^c\\dkZgcVcXZ
structures. However, what is important here is not whether they are effective or not, but
l]Zi]Zgi]Znhi^bjaViZXg^i^XVagZÄZXi^dcdcWVX`\gdjcY^hhjZh!VcYi]jhdeZc^c\h[dgadc\"
iZgbX]Vc\Zh#LZldjaYhj\\Zhii]Vii]ZnVgZV`ZneVgid[cVcdiZX]cdad\n»hbdbZcid[
opportunity, and present an opportunity for those within nanoscience to develop new ways
of understanding and justifying their activities.
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3
JcYZghiVcY^c\:jgdeZVc
publics
Research into public attitudes to nanotechnology has been gathering apace over the last
Z^\]i nZVgh# HjgkZn gZhZVgX] ]Vh ^YZci^ÃZY adl ejWa^X VlVgZcZhh! Vadc\h^YZ V XVji^djh
enthusiasm, while qualitative research has found a more marked ambivalence. A review of
ÃcY^c\h[gdbJ@YZa^WZgVi^kZegdXZhhZh¶ejWa^h]ZYWni]ZCVcdiZX]cdad\n:c\V\ZbZci
<gdje ^c '%%, ¶ cdiZY i]Vi aVn eVgi^X^eVcih Zbe]Vh^hZY i]Z cZZY [dg hdX^Va! gVi]Zg i]Vc
ºXdchjbei^dc»WZcZÃih[gdbi]ZiZX]cdad\n!lZgZXdcXZgcZYVWdjiZm^hi^c\jcXZgiV^ci^Zh
and lack of regulation, and felt there was a need for greater openness, transparency and
ejWa^XZc\V\ZbZci#H^b^aVgÃcY^c\h]VkZZbZg\ZY[gdbVXgdhh:jgdeZVcYCdgi]6bZg^XV#
However, despite this mapping of public attitudes to nanotechnology, relatively little work
has examined in detail the ways in which responses to the technology are created and
bV^ciV^cZY#6cjbWZgd[fjZhi^dchgZbV^c¶^cXajY^c\ZmVXianl]VijcYZge^chaVngZhedchZh
to nanotechnology.
The DEEPEN project has started to answer such questions through a series of discussion
groups held with laypeople in the UK and Portugal. We have found that in both national
XdciZmih!aVneZdeaZ»hZmX^iZbZcihVcYVcm^Zi^ZhVWdjicVcdiZX]cdad\nXVcWZjcYZghiddY
VhWZ^c\higjXijgZYWnÃkZ`ZnXjaijgVacVggVi^kZh#I]ZhZcVggVi^kZhVgZ[Vb^a^Vghidg^Zhi]Vi
are deeply embedded in European culture and which provide foundation and strength to
a more broadly applicable type of imagination. Concerns about nanotechnology, in other
words, form part of a larger context of concerns about technological society in general, and
\ZcZgVaXjaijgVahidgna^cZhXVcWZVeea^ZYidi]Zb#I]ZÃkZ`ZncVggVi^kZhlZ]VkZ^YZci^ÃZY
Vhegdk^Y^c\ºVgX]ZineVa»hidg^Zh^cgZhedchZidi]Z^hhjZhedhZYWncVcdiZX]cdad\nVgZ/
1.

º7ZXVgZ[jal]Vindjl^h][dg»

2.

ºDeZc^c\EVcYdgV»hWdm»

3.

ºBZhh^c\l^i]cVijgZ»

4.

º@Zei^ci]ZYVg`»

5.

ºI]Zg^X]\Zig^X]ZgVcYi]Zeddg\ZieddgZg»

I]ZcVbZhd[i]ZÃkZcVggVi^kZh^cY^XViZ!^ch]dgi]VcY!i]Z^ghidgna^cZh#>cYZZY!i]Z^gkZgn
familiarity is a sign that they are deeply rooted within contemporary culture, and can be
jcYZghiddY Vh bni]^X XjaijgVa igdeZh# I]jh! i]Z ºWZ XVgZ[ja l]Vi ndj l^h] [dg» cVggVi^kZ
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builds on the age-old notion that getting exactly what you want may not ultimately be good
for you, and may, inadvertently, lead to unforeseen disaster and catastrophe. This narrative
was especially potent in structuring public resistance to the seductive and apparently
WdjcYaZhhegdb^hZhegdk^YZYWncVcdiZX]cdad\^Zh#ºDeZc^c\EVcYdgV»hWdm»YgVlhdci]Z
EVcYdgV»hWdmbni]idegdk^YZVgZeZgid^gZ[dgVgi^XjaVi^c\ejWa^XjcZVhZVWdjii]Z]jWg^h
of meddling with things that should be left alone, of the danger of proceeding without limits,
VcYd[i]Za^`ZanhjWhZfjZcigZaZVhZd[Vl]daZgVc\Zd[]jbVcZk^ah#ºBZhh^c\l^i]cVijgZ»
^hV[jgi]ZgcVggVi^kZYZeadnZYidZmegZhhejWa^XXdcXZgchdkZgcVcdiZX]cdad\n»hediZci^Va
idY^hgjeiadc\hiVcY^c\Y^hi^cXi^dchVcYWdjcYVg^Zh¶hjX]VhºhVXgZY»Y^hi^cXi^dchWZilZZc
i]Za^k^c\VcYi]Zcdc"a^k^c\¶^ci]Z[VXZd[i]Zedhh^W^a^ind[gZYZh^\c^c\cVijgZiddjgdlc
cZZYh#I]Zº`Zei^ci]ZYVg`»cVggVi^kZZmegZhhZheVgi^X^eVcih»hZchZd[edlZgaZhhcZhh^ci]Z
[VXZd[cVcdiZX]cdad\n»higdjWa^c\Wji^cZk^iVWaZYZkZadebZci!l]^aZºi]Zg^X]\Zig^X]Zg
VcYi]Zeddg\ZieddgZg»YgVlhdc]dlgZVa"ldgaYYg^kZghd[XdbbZgXZVcYXdchjbei^dc
were seen as likely to further exacerbate injustice and inequality. Ultimately, the story goes,
egdb^hZhd[\gZZcdghdX^VaangZaZkVciiZX]cdad\nVgZa^`ZanidgZhjaidcan^ci]Zg^X]¶W^\
Wjh^cZhhVcYi]ZVagZVYn"edlZg[ja¶WZcZÃi^c\!l]^aZi]ZeddgdgZmXajYZYgZbV^chd#
>bedgiVcian! Vaa ÃkZ cVggVi^kZh XVc WZ jcYZghiddY Vh gZh^hi^c\ i]Z `Zn :ca^\]iZcbZci
narrative embedded in the perspectives of actors within nanoscience highlighted in the
previous section: that technological progress will inevitably lead to social betterment. This
k^h^dcd[iZX]cdad\nYg^k^c\^cZmdgVWan[dglVgY!Wg^c\^c\l^i]^ihdX^VaWZcZÃih!^hgZ_ZXiZY
by lay publics. Public narratives instead emphasise that technoscience involves risk and
jcXZgiV^cin!VcY^cYZZYi]VieZgXZ^kZYºWZcZÃih»bVnijgcdjicdiidWZWZcZÃX^VaViVaa#
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Lay narratives: A philosophical perspective
I]ZcVggVi^kZh9::E:CgZhZVgX]]Vh^YZci^ÃZYZbZg\ZYi]gdj\]VcVanh^hd[
empirical data with lay publics. Their characterisation is thus grounded in the
methods of social science. It is clear, however, that they can be analysed and
interpreted using a variety of intellectual resources, and one feature of the
DEEPEN project was an interplay between philosophical and social science
approaches. Below we quote from a DEEPEN paper in which Jean-Pierre Dupuy
Y^hXjhhZhi]ZÃkZcVggVi^kZh[gdbVe]^adhde]^XVaeZgheZXi^kZ#
I]Z9::E:Cegd_ZXi]VhXdbZjel^i]ÃkZcVggVi^kZhi]ViejgedgiidWZºVgX]Z»
hidg^ZhVhgZ\VgYhi]ZYZZeanZbWZYYZYXjaijgVagZhdjgXZhl]^X]aVneZdeaZ
ji^a^hZidY^hXjhhi]ZZi]^Xhd[PcVcdRiZX]cdad\n#
>hjWb^ii]Vi/



 I]dhZÃkZcVggVi^kZhYgVljeVhZbVci^XVcYegV\bVi^XheVXZi]VibVnWZ
VhhjbZY!VhaZVhiVhVÃghiVeegdm^bVi^dc!idWZXdch^hiZciVcYXdbeaZiZ#
>i^hVc^bedgiVcigZhjaid[i]Z9::E:Cegd_ZXiid]VkZY^hXadhZYi]^h
higjXijgZ0





 I]dhZcVggVi^kZhVgZcdi^cYZeZcYZcid[dcZVcdi]ZgVcYi]ZnbjhiWZ
\gdjeZY^cildbZiVhidg^Zh0
 I]dhZildbZiVhidg^ZhWZadc\idildkZgnY^hi^cXildgaYh!l]^X]^ibVnWZ
XdckZc^ZciidYjW¸VcX^Zci¹VcY¸bdYZgc¹0
 I]ZVcX^ZcibZiVhidgnjc^iZhcVggVi^kZh¸7ZXVgZ[jal]Vindjl^h][dg¹!
l]^X]>egZ[ZgidXVaa9Zh^gZ0¸EVcYdgV»hWdm¹!l]^X]>egZ[ZgidXVaa:k^a0
VcY¸BZhh^c\l^i]cVijgZ¹!l]^X]>egZ[ZgidXVaaI]ZHVXgZY#I]ZXdciZcih
d[i]Z^ciZgk^ZlhXdcYjXiZYWni]Z9jg]VbVcY8d^bWgViZVbhYdcdi
_jhi^[n!^cbnde^c^dc!id`ZZei]dhZi]gZZcVggVi^kZhhZeVgViZ/i]ZniZaai]Z
hVbZhidgn!VkZgnVcX^ZcihidgnVii]Vi#



 I]ZbdYZgcbZiVhidgnXdc_d^chcVggVi^kZh¸@Zei^ci]ZYVg`¹!l]^X]>
egZ[ZgidXVaa6a^ZcVi^dc!VcY¸I]Zg^X]\Zig^X]Zg!i]Zeddg\ZieddgZg¹!
l]^X]>egZ[ZgidXVaa:mead^iVi^dc#6ai]dj\]Y^hi^cXi!i]dhZildcVggVi^kZh
WZadc\^ci]ZhVbZXViZ\dgn![VggZbdkZY[gdbi]ZVcX^ZcibZiVhidgn#
I]ZnXdcXZgcVldgaY^cl]^X]i]ZegdWaZbd[Zk^a]VhWZXdbZVejgZan
]jbVchidgn#

  (Extract fromI]ZCVggVidad\nd[AVn:i]^Xh,  Jean-Pierre Dupuy, 2009)
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Lesson two: JcYZghiVcYi]ZXdbeaZm^ind[ejWa^XºVii^ijYZh»
I]Z 9::E:C egd_ZXi»h hjgkZnh d[ i]Z gZVa ldgaY d[ cVcdiZX]cdad\^XVa YZkZadebZci ¶ ^c
\dkZgcVcXZ! eda^Xn! hX^ZcXZ VcY ^cYjhign ¶ ]Vh ^cY^XViZY i]Z ^bedgiVcXZ d[ ºi]Z ejWa^X»#
I]ZndggVi]Zg!lZVgZhZZcVh]Vk^c\V`ZneVgiideaVn^ccVcdiZX]cdad\n»hgZhedch^WaZ
development. Through processes of public engagement and deliberation, publics will
become involved in nanotechnological research programmes and make them more robust.
As framed by the European Code of Conduct, for example, it is essential that research
and development in nanotechnology are comprehensible, inclusive and accountable to
European publics.
This emphasis helps explain the current enthusiasm for research and policy-oriented
activities which seek to better understand public views on nanotechnology. Surveys have
attempted to measure public attitudes to the technology, and to identify where these
derive from, while public engagement processes have been used to gain a sense of public
ZkVajVi^dchd[cVcdiZX]cdad\n»hg^h`hVcYWZcZÃih#I]ZZbe^g^XValdg`i]Vii]Z9::E:C
egd_ZXi]VhXVgg^ZYdjih^b^aVganheZV`hidi]^h^ciZgZhi^cºi]ZejWa^X»VcYi]Z^gVii^ijYZh#>i
also, however, challenges the focus of this interest.
6`ZnÃcY^c\[gdbdjgVcVanh^h^h¶kZgnh^bean¶i]ViaVngZVXi^dchidcVcdiZX]cdad\nVgZ
complex. Public responses to the technology, or even to particular applications, are not
h^beanZ^i]Zgedh^i^kZdgcZ\Vi^kZ0gVi]Zg!egdhVcYXdchVgZhZZcVh^ciZgb^c\aZYVcYd[iZc
^chZeVgVWaZ# AVneZdeaZ VgZ Vahd cdi XdciZci l^i] lZ^\]^c\ je g^h`h VcY WZcZÃih# I]Z^g
concerns and enthusiasms go beyond this narrow framing to encompass anything from the
dangers of perfection to the problematic nature of controlling life. This is further implied by
our reading of public responses to nanotechnology as structured by deeply rooted cultural
narratives: such narratives represent contemporary dilemmas and questions, simultaneously
acknowledging that these have no easy answers. They suggest contradictory and powerful
pulls on our hopes and desires: yes, of course we long for better medical technologies, but
at the same time are anxious about the implications they will have for what it means to be
human. We want more equitable access to technology, but at the same time know that,
d[iZc!lZVgZi]Zºg^X]»[dgl]dbXdchjbZgiZX]cdad\^ZhVgZYZh^\cZY#
6`Zn^bea^XVi^dcd[i]ZhZÃcY^c\hdci]ZXdbeaZm^ind[ejWa^XºVii^ijYZh»^hi]ViWdi]hdX^Va
scientists and policymakers need similar sophistication in understanding and acting upon
i]Zb# Djg bZi]dYdad\^Zh h]djaY cdi Wdm ^c VcY dkZg"h^bea^[n aVneZdeaZ»h i]^c`^c\ dc
cVcdiZX]cdad\n»h^bea^XVi^dch#LZbjhibdkZWZndcYi]ZaVc\jV\Zd[ºegddgVci^»!VcY
ºg^h`hkZghjhWZcZÃih»!VcYVX`cdlaZY\Zi]Vii]Z_jY\ZbZcihVWdjicVcdiZX]cdad\ni]ViVaa
d[jhbV`Z¶l]Zi]ZgaVneZghdc!hX^Zci^hi!dgeda^XnbV`Zg¶VgZcdiZVh^anZcXVehjaViZY^c
tick box surveys. We recommend, then, that more thought is given both to the way in which
public opinions are measured and to the ways in which publics are understood and involved
in engagement activities. Both of these processes, we suggest, need to grapple further with
how complex public concerns can be represented and included in policy.
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CZlbZi]dYh[dgejWa^XgZhZVgX]
EjWa^XZc\V\ZbZcil^i]ZbZg\^c\iZX]cdad\^Zh¶l]^X]VgZjc[Vb^a^Vgidbdhi
eZdeaZ¶egZhZci^bedgiVcibZi]dYdad\^XVaX]VaaZc\Zh#=dlid^cigdYjXZi]Z
technology, and enable participants to consider their ethical implications?
DEEPEN project research drew upon group performance and theatrical techniques,
^cXajY^c\i]Zldg`d[i]Z7gVo^a^VcYgVbVi^hi6j\jhid7dVadci]ZºI]ZVigZd[i]Z
DeegZhhZY»!idgZhedcYidi]^hX]VaaZc\Z#I]ZVW^a^ind[i]ZVig^XVaiZX]c^fjZhid
harness unexamined, affective and intuitive ethical responses, and to provide
insight into the social dynamics and the perceived moral orders driving those
responses, makes them a productive method for accessing the tacit narratives we
aimed to explore. Through them it is possible to examine the shaping of ethical
narratives and the resources that people bring to bear on this process.
In the UK, the research involved six groups (of six to eight individuals), covering
standard demographic criteria, and selected around commonalities likely to have
relevance to negotiations of the ethical issues nanotechnology presents. The
\gdjehlZgZ/VX]jgX]\gdje0VhijYZciZck^gdcbZciVaVcYhdX^Va_jhi^XZ\gdje0
a group of (female) users of organic products and alternative therapies and a
\gdjed[bVaZXdcÃYZcihjeedgiZghd[iZX]cdad\n0V\gdjel^i]^ciZgZhih^cadXVa
Xdbbjc^in^ckdakZbZci0VcYV\gdjel]dhVli]ZbhZakZhVh]Vk^c\Vji]dg^in^c
their workplaces. In Portugal, four groups of participants were constituted on the
WVh^hd[i]Z^gXdbb^ibZciidheZX^ÃXXdcXZgchi]VilZgZZmeZXiZYidWZgZaZkVci
for their stances towards nanotechnologies. The groups included those involved
in patient organisations, environmental issues, consumer rights, civil and human
rights, and social justice issues.
In both countries, each group met twice, for an evening focus group, and then,
in conjunction with another group, for a Saturday workshop. Focus groups
lasted approximately three hours and involved an initial discussion of the role
iZX]cdad\^ZheaVnZY^ceVgi^X^eVcih»a^kZh!VcYV[jaaZgY^hXjhh^dcVgdjcYhi^bjajh
material introducing nanotechnology and the visions around it. The workshop
\VkZeVgi^X^eVcihi]Zdeedgijc^inidgZÄZXi[jgi]ZgdcVcYVXidji[jijgZhl]ZgZ
aspects of nanotechnology had become reality. Working separately in the morning,
the groups discussed what they felt was the most pressing concern for the
[jijgZl]^X]i]Z^ggZhZVgX]VcYi]ZegZk^djhbZZi^c\]VYi]gdlcje0i]Zni]Zc
developed a performance or presentation based around this. In the afternoon the
groups presented their performances to one another and discussed, together, the
issues depicted, the changes that could be made, and the implications for those
controlling nanotechnology.
For further details see  Ldg`^c\EVeZg/8dbeVgVi^kZ6cVanh^hd[AVn:i]^Xh^cIld
:jgdeZVcCVi^dch!  2008, Durham and Coimbra DEEPEN research teams
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Lesson three: Engage with enduring public narratives
The next point follows on from that which we have just discussed: once we take the complex
nature of public opinion seriously, we need to start to deal with the content of lay concerns
bdgZ i]dgdj\]an# LZ XVccdi Wgjh] i]ZhZ d[[ Vh º^ggVi^dcVa» dg Vh ^ggZaZkVci# GVi]Zg! djg
recommendation is that policymakers acknowledge the strength of feeling around these
issues and seek to more thoroughly integrate the values they convey into nanotechnology
research programmes.
I]ZaVncVggVi^kZhlZ]VkZ^YZci^ÃZYZmegZhhY^aZbbVhVcYYncVb^Xhl]^X]gjcVheViiZgch
through European society, but which will wax and wane as contemporary circumstances
change. These narratives thus act as an expression of important currents within lay culture
l]^X] gZh^hi i]Z igZcYh i]Vi cVcdiZX]cdad\n ^h hZZc Vh ^bedh^c\0 ^i ^h ^bedgiVci! i]Zc! id
understand public responses to nanotechnology as part of a much wider sense of anxiety
VgdjcY iZX]cdad\n»h Z[[ZXih dc djg a^kZh VcY! jai^bViZan! l]Vi ^i bZVch id a^kZ l^i]^c
XdciZbedgVgniZX]cdad\^XVahdX^Zin#;dgZmVbeaZ!iV`Zi]ZºdeZc^c\EVcYdgV»hWdm»cVggVi^kZ
lZ ]VkZ ^YZci^ÃZY# I]Z hidgn d[ EVcYdgV»h Wdm ^h V [Vb^a^Vg dcZ/ V iZbei^c\an XadhZY Wji
prohibited box, when opened, releases all human ills. The storyline thus incorporates ideas
of uncertainty, of hubris and meddling with things that should be left alone, and of danger
and disaster. These notions are familiar ones that resonate with wider societal concerns and
experiences, from Bhopal to Three Mile Island to thalidomide. The narrative draws together
ideas of escape and technology out-of-control, as well as an uncertain potential for good. Its
use in response to nanotechnology pins down the technology as being understood, by lay
ejWa^Xh!VheVgid[bjX]W^\\ZgigZcYh/^i^heVgid[VXdci^cjjbi]Vigjch¶lZb^\]iheZXjaViZ
¶[gdb>XVgjhid8]ZgcdWna#
I]Z di]Zg cVggVi^kZh lZ ÃcY jhZY ^c ejWa^X gZhedchZh id cVcdiZX]cdad\n h^b^aVgan ]VkZ
WgdVY gZhdcVcXZ# º@Zei ^c i]Z YVg`» ZmegZhhZh V l^YZan [Zai hZchZ d[ Y^hZbedlZgbZci ^c
ZkZgnYVna^[Z!l]^aZºi]Zg^X]\Zig^X]ZgVcYi]Zeddg\ZieddgZg»gZ[Zghidl]ViVgZhZZcVh
ZcigZcX]ZYadXVaVcY\adWVa^cZfjVa^i^Zh#ºBZhh^c\l^i]cVijgZ»ZcXVehjaViZhVcm^ZinVWdjiV
Wa^i]Z^ciZg[ZgZcXZl^i]hdbZd[i]Zbdhi[jcYVbZciVaWdjcYVg^Zhd[]jbVcZmeZg^ZcXZ¶a^[Z
VcYYZVi]!]jbVcVcYbVX]^cZ!cVijgVaVcYjccVijgVa#6cYºWZXVgZ[jal]Vindjl^h][dg»XVc
be seen as expressing a fundamental dilemma of contemporary life in the tension between
our desires and our moral, relational or social health. Do we give in to what we want, or think
of the bigger picture and resist? These narratives, then, express some of the most troubling
and profound questions of our society. At the very least they point to an enduring sense that
i]ZZhhZci^VagZVhdc^c\d[iZX]cdhX^ZcXZ¶i]Zil^cc^c\d[hX^ZcXZVcYhdX^Vaegd\gZhh¶^hdcZ
i]Vi^hÄVlZY#I]Z^gjhZ^cgZhedchZidcVcdiZX]cdad\n^cY^XViZhi]Vii]ZgZ^hbjX]VihiV`Z^c
i]ZiZX]cdad\n»hYZkZadebZci/^i^hcdih^beanVfjZhi^dcd[l]Zi]Zgg^h`hdjilZ^\]WZcZÃih
or not, but that nanotechnology will re-shape our entire experience of living in the world.
I]Z X]VaaZc\Z [dg i]dhZ ^ckdakZY ^c h]Ve^c\ cVcdiZX]cdad\n»h gZhedch^WaZ YZkZadebZci
is both to acknowledge this, and thus to resist the false humility that suggests that nothing
cZl^hWZ^c\jcYZgiV`Zc!VcYidÃcYlVnhd[^cXdgedgVi^c\i]ZhZfjZhi^dch!XdcXZgchVcY
excitements into emerging research programmes.
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4
JcYZghiVcY^c\i]Z
\dkZgcVcXZX]VaaZc\Z
The call for more or better regulation of nanotechnology is a familiar one. As we noted in
the Introduction, there has recently been a high degree of attention given to the challenges
¶VcYWZhilVnh[dglVgY¶d[\dkZgc^c\cVcdiZX]cdad\n#
Concern has been raised about the possible eco-toxicity of nanomaterials, together with the
broader socio-economic and ethical dimensions of nanotechnologies. Regulatory attention
]Vh Vahd WZ\jc id Xdch^YZg i]Z hj[ÃX^ZcXn d[ XjggZci gZ\jaVidgn [gVbZldg`h! \^kZc i]Z
cdkZaind[i]ZhZbViZg^VahVcYi]Z^g^cXgZVh^c\jhZ^cVcjbWZgd[XdchjbZgegdYjXih#DcZ
notable feature of current governance initiatives has been the development of governance
higjXijgZhi]Vi^cXZci^k^hZ[dgbhd[ºgZhedch^WaZYZkZadebZci»!eVgi^XjaVgani]gdj\][dgbh
of voluntary self-regulation and soft-law. Policymakers have begun to consider how
governance initiatives might usefully intervene at earlier stages in the development of
nanotechnology so as to ensure international best practice.
The key dilemma facing policymakers is therefore how suitable to nanotechnology current
governance initiatives and notions of responsible development are, given the uncertain
nature of both the possible risks of the technology and the possible pathways that
developments will take.
In the DEEPEN project we have suggested that there are three areas of uncertainty that
policymakers must confront when thinking about the governance and regulation of
nanotechnology:
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1.

Knowledge uncertainties ¶ i]Z a^b^iZY XjggZci `cdlaZY\Z d[ edhh^WaZ ZXd"
toxicological effects of nanomaterials. Despite some early warnings many authors
have stressed the limited state of current knowledge regarding the ecological and
health effects of nanomaterials.

2.

Commercial uncertainties ¶ i]Z h^beaZ [VXi ^h i]Vi i]dj\] cVcdiZX]cdad\n ^h
seen as heralding great promise in a number of commercial sectors, many of
these potential innovations are a long way from full realisation. The particular
paths that developments enabled by nanotechnology will take remains unclear.
Aside from the modest advances that nanotechnology has made in a range of
nano-enabled products it is not clear what directions nanotechnology will take in
the medium term.

3.

Public uncertainties ¶ XdcXZgc ]Vh WZZc ZmegZhhZY gZ\VgY^c\ i]Z ejWa^X
acceptability of particular nanotechnologies, and a number of public attitude
studies have been commissioned to examine these issues (see Section 3).
=dlZkZg!9::E:CÃcY^c\h^cY^XViZi]Vi!\^kZci]ZXdbeaZm^ind[aVngZVXi^dchid
nanotechnology, it is currently unclear how nanotechnology will be regarded by
diverse European publics.

These three areas of uncertainty have been the impetus for a range of proposals for
new forms of governance. We have characterised this overlapping range of initiatives as
Vº\dkZgcVcXZaVcYhXVeZ»#6hig^`^c\[ZVijgZd[i]ZcVcdiZX]cdad\n\dkZgcVcXZaVcYhXVeZ
is that the governance and regulation of nanotechnology are being considered concurrently
with the development of nanotechnology research programmes. In this sense, governance
VcY gZ\jaVi^dc ]VkZ bdkZY ºjehigZVb»# ;dg ZmVbeaZ! V cjbWZg d[ gZXZci \dkZgcVcXZ
initiatives seek to shape the development trajectory of nanotechnologies by intervening at
i]ZgZhZVgX]VcYYZkZadebZcihiV\Zd[cVcdiZX]cdad\^Zh#>ceVgi^XjaVgVcjbWZgd[ºXdYZh
d[XdcYjXi»]VkZWZZcejWa^h]ZYWn\dkZgcbZci!XdbbZgX^VaWdY^Zh!^cYjhignVhhdX^Vi^dch!
VcYC<Dh#I]ZhZ[dgbhd[kdajciVgnhZa["gZ\jaVi^dc]VkZhdj\]iidVYYgZhhi]ZgZhedch^WaZ
development of nanotechnology by requiring signatories to conduct risk research and life-
cycle analysis, stakeholder and public engagement and to consider the wider ethical and
societal dimensions of nanotechnology.
The recently released 8dYZd[8dcYjXi[dgGZhedch^WaZCVcdhX^ZcXZhVcYCVcdiZX]cdad\^Zh
GZhZVgX] developed by the European Commission is one code that is voluntary, but which
has originated in a political sphere and which demands a higher level of accountability. The
approach taken in this code is indicative of a wider set of voluntary initiatives. For example,
i]Z XdYZ ^h WVhZY dc hZkZc \ZcZgVa eg^cX^eaZh ¶ bZVc^c\! hjhiV^cVW^a^in! egZXVji^dc!
^cXajh^kZcZhh!ZmXZaaZcXZ!^ccdkVi^dcVcYVXXdjciVW^a^in¶VcYdeZgViZhVhVgZXdbbZcYVi^dc
i]ViºbZbWZghiViZhWZ\j^YZYWni]Zeg^cX^eaZh°Vhi]Zn[dgbjaViZ!VYdeiVcY^beaZbZci
higViZ\^Zh [dg YZkZade^c\ hjhiV^cVWaZ cVcdhX^ZcXZh VcY cVcdiZX]cdad\^Zh»# 6h hjX] i]Z
code seeks to intervene at an earlier stage in the development cycle of nanotechnologies,
embedding principles of responsibility at the research stage.
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8dch^YZg^c\i]Z\dkZgcVcXZX]VaaZc\Zhd[:VhiZgcVcY8ZcigVa:jgdeZ
In order to consider the governance challenges posed by the responsible
development of nanotechnology in Eastern and Central Europe the DEEPEN
egd_ZXi]dhiZYV=^\]AZkZaLdg`h]dedcºI]ZGZhedch^WaZ9ZkZadebZcid[
CVcdiZX]cdad\n/<dkZgcVcXZ8]VaaZc\Zh»^c7jYVeZhi^c6eg^a'%%.#
This workshop was designed to critically evaluate emerging policy debates on
the responsible development of nanotechnology and to consider the governance
challenges posed by this, particularly for new accession and Eastern European
nations. Workshop participants included representatives from Hungary, Ukraine,
Russia and Poland, and were asked to prepare country reports on both the
situated challenges and opportunities posed for improving the responsible
development of nanotechnology in national contexts.
A workshop report was prepared by the Workshop Rapporteur Imre Hronszky,
who suggested that rather than merely being geographically linked, Eastern
European countries share a common socialist heritage and parallel (but not
equivalent) transitions to democratic market societies. It is this political context
that constitutes the key challenge to engaging in the responsible development
on nanotechnology in Eastern European countries, given that the transition from
State-oriented economic systems has not fully been realised in individual national
contexts. Further, a legacy of authoritarian political systems in post-Socialist
XdciZmih!^cl]^X]a^cZVgbdYZahd[iZX]cdhX^Zci^ÃXegd\gZhhVgZegZhjbZY!a^b^ih
the potential for effective public and stakeholder engagement. In the nations
surveyed, this legacy has resulted in relatively weak notions of democracy, civil
hdX^ZinVcYejWa^XeVgi^X^eVi^dcVcYVaVg\ZanjcXg^i^XVaWZa^Z[^cWZcZÃXZcXZd[
science and technology.
However, workshop participants also reported on some processes that signal the
possible development of more participatory models of technological development.
These are, however, limited to particular application areas, and have yet to effect a
broader change in the governance of technological development.
For further details on the workshop, and its associated report, see  Cdcig^Wji^c\
GZedgi/<dkZgcVcXZVcYGZ\jaVi^dcd[CVcdiZX]cdad\^Zh^c:jgdeZ!  2009,
Matthew Kearnes and Arie Rip.
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AZhhdc[djg/H]^[i\dkZgcVcXZ[gdbgZVXi^kZid^ciZ\gVi^kZ[dgbhd[
innovation management

A recent report by the Royal Commission on Environmental Pollution characterised
contemporary changes in governance practice as a shift from risk-based modes of regulation
to forms of innovation governance. The report stated that:
Jai^bViZan!]dlZkZg!bVcnd[i]ZfjZhi^dchgV^hZYWnYZkZadebZciha^`Zi]dhZ^ci]ZÃZaYd[cdkZa
bViZg^VahVgZigVch"hX^Zci^ÃX^ccVijgZ#I]ZnZmiZcYWZndcYi]Z^bedgiVci^hhjZhd[g^h`VcYg^h`
management to questions about the direction, application and control of innovation. … The more
hjWhiVci^kZX]VaaZc\Z!i]ZgZ[dgZ!^hidÃcYi]ZbZVchi]gdj\]l]^X]X^k^ahdX^ZinXVcZc\V\Zl^i]
the social, political and ethical dimensions of science-based technologies, and democratise their
ºa^XZcXZiddeZgViZ»#>i]VhWZZcX]VgVXiZg^hZYVhVX]VaaZc\Zd[bdk^c\WZndcYi]Z\dkZgcVcXZ
of risk to the governance of innovation. 4

Clearly, many contemporary governance initiatives are seeking to intervene at earlier
hiV\Zh^ci]ZYZkZadebZcid[cVcdiZX]cdad\n¶WZ[dgZg^h`hWZXdbZVeeVgZci¶idZchjgZ
that responsible action is taken in the R&D phases of nanotechnology innovation. Given
the current state of uncertainty regarding both the possible toxicological effects of nano-
materials and development pathways we endorse this diagnosis. We further recommend
that policy makers and regulators address the democratic and political challenge posed by
moving from reactive forms of risk governance to more integrative forms of innovation
governance. Initiatives such as the 8dYZ d[ 8dcYjXi [dg GZhedch^WaZ CVcdhX^ZcXZh
VcY CVcdiZX]cdad\^Zh GZhZVgX] represent an opportunity to open up and democratise
cVcdiZX]cdad\n»hºa^XZcXZiddeZgViZ»#I]^hdeedgijc^inbjhiWZiV`Zc#
This is an important shift in thinking, and will undoubtedly have lasting impacts on the
governance and regulation of future emerging technologies. In order to bring this into effect
lZgZXdbbZcY!i]ZgZ[dgZ!i]Vi\dkZgcVcXZVggVc\ZbZcihh]djaYWZgZÄZm^kZanbdc^idgZY
for their capacity to orient nanoscience research in democratically acceptable and desirable
directions.
A further key feature of debates about the governance and regulation of nanotechnology
^h i]Z ZbZg\ZcXZ d[ cdi^dch d[ i]Z ºgZhedch^WaZ YZkZadebZci» d[ cVcdiZX]cdad\n# I]Z
twin goals here are to stimulate innovation in nanotechnology while at the same time
ensuring that adaptive and anticipatory structures are in place to deal with potential risk
bVcV\ZbZci^hhjZhVcYbdgZhjWhiVci^VahdX^VaVcYZi]^XVafjZhi^dch#H^\c^ÃXVcian!^ci]^h
h]^[i ^c Zbe]Vh^h [gdb i]Z º\dkZgcVcXZ d[ g^h`» id i]Z º\dkZgcVcXZ d[ ^ccdkVi^dc» Y^gZXi
public participation and deliberation is to play a formative role. However, it is striking that
i]ZgZ^hkZgna^iiaZXdchZchjhVhidi]ZbZVc^c\d[gZhedch^W^a^in¶Vh^YZ[gdbi]Z\ZcZg^X
YZh^gZ id ºZcVWaZ» i]Z hjXXZhh[ja YZkZadebZci d[ cVcdiZX]cdad\n# LZ gZXdbbZcY i]Vi
further and more explicit debate be fostered in order to more fully articulate the meaning
d[i]ZºgZhedch^WaZYZkZadebZci»d[cVcdiZX]cdad\n#
4 Royal Commission on Environmental Pollution. 2008: Novel Materials in the Environment: I]Z8VhZd[
CVcdiZX]cdad\n#AdcYdc/=BHD#
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5
GZ"h]Ve^c\ejWa^XYZWViZ
dccVcdiZX]cdad\n
>ci]ZegZk^djhhZXi^dchlZ]VkZYZhXg^WZY9::E:Cegd_ZXiÃcY^c\h^cheZX^ÃXVgZcVh!VcY
discussed their implications for policy in terms of the opportunities these spaces present
[dgdeZc^c\jei]ZY^hXdjghZVcYegVm^hd[ºgZhedch^WaZYZkZadebZci»#>ci]^hhZXi^dclZ
continue by focussing on an aspect of responsible development that has been emphasised
both within governance processes and by lay publics: the move towards deliberative public
debate that will help shape research policy.
Public participation and deliberation might in fact be regarded as a key element of
current nanotechnology governance. We are witnessing the emergence of a new set of
hjX] \dkZgcbZciVa iZX]cdad\^Zh ^c i]Z \dkZgcVcXZ VcY gZ\jaVi^dc d[ cVcdiZX]cdad\n ¶
eg^cX^eVaanejWa^XYZa^WZgVi^dc!Zi]^XhVcY[dgZh^\]i¶Wj^ai^cidiZX]cdad\^XVaYZkZadebZci
at upstream stages. However, within this, public engagement is frequently represented as
a mechanism through which to restore public trust by increasing the transparency and
VXXdjciVW^a^ind[hX^Zci^ÃX\dkZgcVcXZVcYeda^XnYZkZadebZci#I]dj\]eda^Xn^cXgZVh^c\an
speaks of a commitment to forms of upstream public engagement, the clear rationale of this
eda^XnYZkZadebZci^hidZchjgZi]ViiZX]cdad\^ZhVgZcdiº]ZaYWVX`»WnejWa^XhXZei^X^hb#
DEEPEN project research has also indicated just how ingrained are the challenges to
egdXZhhZh d[ ejWa^X eVgi^X^eVi^dc# EjWa^X Zc\V\ZbZci ^c^i^Vi^kZh VgZ d[iZc YZÃcZY Vh
deliberative exercises, requiring that participants meet on an equal basis, without being
subject to coercion, manipulation or deception. These conditions are hard to meet in
practice: power relations or inequalities associated with class, gender, sexual orientation,
gVXZ!Zi]c^X^in!dga^iZgVXnVgZVabdhi^bedhh^WaZidZgVhZ#>cVYY^i^dc!Vhig^XiYZÃc^i^dcd[
rational argument as the sole legitimate mode of engaging other participants tends to give
an advantage to those who have mastered the communication skills associated with this
kind of argument (as opposed to, say, storytelling, polemic, or personal biography). This
is often the case for scientists, and these participants in a deliberative process are thus
more likely to frame and dominate the debate. In practice, it is easy to recreate the kind
d[]^ZgVgX]^XVagZaVi^dch]^eWZilZZcºZmeZgih»VcYºaVneZdeaZ»l]^X]YZa^WZgVi^kZ[dgVlZgZ
supposed to overcome.
The current proliferation of public engagement activities are, we suggest, marked by
b^mZYbdi^kZhVcYXdc[jhZYegVXi^XZh#I]dj\]k^ZlZYVhV`ZnZaZbZcid[ºgZhedch^WaZ
YZkZadebZci»! ^i ^h d[iZc cdi XaZVg l]Vi i]Z^g ejgedhZh VgZ VcY ]dl i]Zn l^aa WZ jhZY
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within nanotechnology policy and research and development. DEEPEN project research in
i]^hVgZV¶l]^X]]Vh[jhZYWdi]hdX^VahX^Zci^ÃXVcYe]^adhde]^XVaVcVanh^h¶]Vh^cY^XViZY
i]Vi i]ZhZ X]VaaZc\Zh VgZ V ]VaabVg` d[ ºejWa^X Zc\V\ZbZci»! gVi]Zg i]Vc Vc jc[dgijcViZ
by-product of particular kinds of processes. The emphasis on lay perspectives and
YZbdXgVi^XVXXdjciVW^a^in^cºgZhedch^WaZYZkZadebZci»^haVjYVWaZ!VcYXZgiV^canegZhZcih
Vcdeedgijc^in[dgVcZl[dgbd[XdaaZXi^kZhX^ZcXZ¶Wji!Vh^i^hXjggZcianXdchi^ijiZY!i]Z
framing of public debate needs to be rethought.
:meZg^bZciVaYZa^WZgVi^kZegdXZhhZhdccVcdiZX]cdad\n/ÂcY^c\h[gdb
Portugal
Dci]Z,i]BVgX]'%%.!V9Za^WZgVi^kZ;dgjbdg\Vc^hZYWni]Zegd_ZXi9::E:C
¶9ZZeZc^c\:i]^XVa:c\V\ZbZciVcYEVgi^X^eVi^dc^c:bZg\^c\CVcdiZX]cdad\^Zh
¶idd`eaVXZVii]Z8ZcigZ[dgHdX^VaHijY^Zh!Jc^kZgh^ind[8d^bWgV#
Recommendations included:
Research
Investment in research which takes into account sustainable development.
Information should be made available on research and in European projects on
nanotechnologies, through websites allowing public access to progress and results.
Information
Information should include the explanation of what are nanotechnologies and
of their diversity, in such a way that citizens do not create resistance. Incentives
should be created for media to broaden their coverage of questions related to
hX^ZcXZ!iZX]cdad\nVcYhdX^Zin0igV^c^c\VcYjeYVi^c\d[^c[dgbVi^dc[dg_djgcVa^hih
^ci]^hÃZaYh]djaYWZgZ^c[dgXZY#
Education
As far as education is concerned, and in connection with information, public actions
should be carried out in schools for the promotion of science in schools, and the
topic of nanotechnologies should be introduced into school curricula (primary and
secondary). New tools must be developed for schools, opening the school to the
community. Different strategies of education and citizenship must be mobilized. The
body in charge of this may be, at the national level, the program “Ciência Viva” and
science centres and museums.
GZ\jaVi^dcVcY8Zgi^ÂXVi^dc
Civil society and regulation must be present through all the steps of nanosciences
and nanotechnologies, possibly through the involvement of laboratories and a
reinforced European observatory of nanotechnologies, whose model could be
replicated at the national level. There is the possibility of applying to other domains
i]ZegdXZYjgZhd[ZkVajVi^dcVcYgZ\jaVi^dcYZkZadeZY[dgi]ZÃZaYd[]ZVai]!
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ValVnhiV`^c\^cidVXXdjcii]ZY^kZgh^inVcYheZX^ÃX^ind[cVcdiZX]cdad\^ZhVcY
d[i]Z^ga^[ZXnXaZ¶[dg^chiVcXZ!WgdVYZc^c\idi]Zb^a^iVgnYdbV^cbZX]Vc^hbhd[
gZ\jaVi^dcjhZY^cdi]ZgÃZaYh#I]ZXZgi^ÃXVi^dcd[egdYjXihVcYbViZg^Va^hVYk^hZY!
h^cXZeZdeaZl^aaiZcYidVkd^YegdYjXihl]^X]VgZcdiXZgi^ÃZY#6egdXZYjgZVcYV
WdYn[dgXZgi^ÃXVi^dch]djaYWZXgZViZY!^cXdccZXi^dcl^i]gZ\jaVidgnegdXZhhZh!
to be designed by public entities, acknowledging that different levels of risk in
Y^kZghZVgZVh^beanY^[[ZgZciaZkZahd[XZgi^ÃXVi^dc#I]Z^chigjbZcihVcYegdXZhhZh
d[gZ\jaVi^dcVcYXZgi^ÃXVi^dcXdjaYWZVgi^XjaViZYidcZildg`hd[aVWdgVidg^Zh0
dWhZgkVidg^Zhd[ZbZg\^c\iZX]cdad\^ZhVcYcVcdiZX]cdad\^Zh0Zm^hi^c\Zi]^Xh
commissions, eventually reformulated to be inclusive of the diversity of new
^hhjZh0VcYVaai]ZeaVi[dgbh[dgYZWViZ!Zm^hi^c\dgidWZXgZViZY!ValVnh^cXajY^c\
representatives of civil society.
(Extract from the Public Report of the deliberative event organised by the Coimbra
DEEPEN team, available from www.geography.dur.ac.uk/projects/deepen.)

AZhhdcÂkZ/ BdkZejWa^XYZWViZdccVcdiZX]cdad\n[gdbºXdckZghVi^dc»
idºYZa^WZgVi^dc»

>che^iZd[i]ZZmiZch^kZjhZd[i]ZaVWZaºYZa^WZgVi^kZ»idYZhXg^WZejWa^XZc\V\ZbZcil^i]
nanotechnology activities, it is not always the case that these exercises have a concrete
Z[[ZXidcYZX^h^dc"bV`^c\#>c[VXi!bdhiVgZd[VXdchjaiVi^kZ`^cY¶ViWZhiXdcig^Wji^dchid
more informed and robust decision-making that remains the province of elected politicians,
d[ÃX^Vah dg ZmeZgih# L]^aZ i]Z Vg\jbZcih VgdjcY l]Zi]Zg ejWa^X eVgi^X^eVi^dc egdXZhhZh
should be binding or consultative are complex, we would like to make a general point
VWdji i]Z ejgedhZ d[ ejWa^X Zc\V\ZbZci# :c\V\^c\ eZdeaZ ¶ ejWa^Xh VcY hiV`Z]daYZgh
¶ ^c Vc jcZcY^c\ XdckZghVi^dc dc i]Z edhh^WaZ ^bea^XVi^dch VcY k^h^dch ZbWZYYZY ^c
cVcdiZX]cdad\^Zh ^h cdi hj[ÃX^Zci# LZ hZZ V higdc\ cZZY id gZbV^c cdi bZgZan Vi i]Z
level of a general conversation on what nanotechnology may provide for our society,
but to promote concrete deliberation on possible developments of nanotechnology. In
other words, in order for public engagement to not be merely a pleasant, and unending,
conversation on the possible implications of nanotechnology, collecting a set of different
opinions but taking these no further, the role of the public should be conceived as part of a
space of concrete decision-making.
>c eVgi^XjaVg! d[ XdjghZ! XdcXZeih hjX] Vh ºhjhiV^cVW^a^in» VcY ºgZhedch^WaZ YZkZadebZci»
are not discussed in terms of precise deliberations, statements and decisions, but instead
remain vague and unfocussed. This is not to suggest that all public engagement processes
need to result in concrete programmes which are then binding for policymakers. The
governance context is too complex for any one method to be appropriate, and we would
like to emphasise the importance of diversity in the ways that publics are brought into
i]Z YZWViZ dc cVcdiZX]cdad\n»h YZkZadebZci# 6i Vcn dcZ i^bZ i]ZgZ l^aa WZ cjbZgdjh
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egdXZhhZhi]Vi^ckdakZejWa^Xh¶YZa^WZgVi^kZZkZcih!XdchjaiVi^dch!lZW"WVhZY^ciZgVXi^dc!
dg hX^ZcXZ Xdbbjc^XVi^dc VXi^k^i^Zh! id cVbZ V [Zl ¶ VcY i]ZhZ l^aa ^ciZgVXi l^i] ZVX]
other and with policy making in different ways. But the broader point remains: public
debate, whatever its exact form, must take place in a space that takes the issues that arise
hZg^djhan!VcYVXihjedci]Zb#º9Za^WZgVi^dc»^ci]^hhZchZb^\]i[dXjhdchjX]fjZhi^dchVh
the possibly excessive and environmentally problematic use of anti-bacterial nanosilver in
XdchjbZgegdYjXih0i]Z^cXdgedgVi^dcd[W^dad\^XVaegdeZgi^ZhhjX]Vhk^gVaegdeZgi^Zh^c
i]ZXdchigjXi^dcd[cZlbViZg^Vah0dg!dci]ZaZkZad[\dkZgcVcXZ!i]ZbVcYViZV:jgdeZVc
DWhZgkVidgnd[cVcdiZX]cdad\nh]djaY]VkZ#

Lesson six: 7ZVlVgZd[i]ZX]VaaZc\Zhd[YZa^WZgVi^dc
Unlike procedures for the assessment of existing technologies, whose effects or
XdchZfjZcXZh bVn WZ hXgji^c^oZY! ºjehigZVb» ejWa^X Zc\V\ZbZci l^i] ZbZg\^c\
technologies such as nanotechnology requires participants to deal with scenarios and
^bea^XVi^dch d[ hX^Zci^ÃX VcY iZX]cdad\^XVa YZkZadebZcih i]Vi bVn cdi XjggZcian Zm^hi#
Emerging technologies therefore raise unique challenges for public debate: how, for
ZmVbeaZ!idZcVWaZVc^c[dgbZYY^hXjhh^dcdcViZX]cdad\ni]VigZbV^ch^ci]ZbV`^c\4Dg
how to engage with technological futures without indulging in fruitless speculation?
9::E:C egd_ZXi VXi^k^i^Zh ]VkZ ^cY^XViZY i]Vi ^i ^h ZmXZei^dcVaan Y^[ÃXjai [dg \gdjeh d[
stakeholders and laypeople to discuss diverse aspirations and concerns in the context of
an emerging technology. Challenges include the lack of common ground, the replication
of external power relations, uncertainty as to what actions and decisions can or should be
iV`Zc!VcYi]ZY^[ÃXjaind[Y^hXjhh^c\ºcVcdiZX]cdad\n»l]Zci]ZgZVgZ]jcYgZYhd[kZgn
different applications. These challenges need to be more frequently acknowledged and
innovations designed to take them into account. The blithe reproduction of existing formats
for public engagement is not productive. Instead, those on an increasingly professionalised
bandwagon of deliberation and dialogue around nanotechnology need to acknowledge
that any process which seeks to collectively explore the promises, concerns and fears
VhhdX^ViZYl^i]ZbZg\^c\iZX]cdad\^ZhVcY^cÄjZcXZgZhZVgX]eda^Xnl^aa^cZk^iVWanWZ]VgY
work, and at times intensely uncomfortable, for all involved.
We offer two suggestions of what this might mean in practice if these exercises are to
reach their potential as pathways to new ways of collaboratively imagining and shaping
possible futures. First, the sense of inevitability, often evident in public discourse, of the
irreversibility of certain technological paths should be critically addressed. Is technological
progress genuinely inevitable? At what stage in the R&D cycle should deliberation take
eaVXZ^cdgYZgidY^hgjeii]^hº^cZk^iVW^a^in»4L]VihiV`ZhYdY^[[ZgZciVXidgh]VkZ^cVcn
deliberation process? These questions should be opened up to public discussion. Second,
a distinction should be made between speculation over what may or may not be feasible in
the future, on the one hand, and thinking through the prospects and implications of current
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research and development on the other. Public engagement exercises should focus on
current or emerging research directions and technological developments (such as existing
forms of ethical scrutiny and regulation for emerging technologies), in order to assess
critically their possible impacts and their normative implications. But they should also open
up new spaces for the emergence of a healthy scepticism over the promises and fears
associated with nanotechnologies.
Experimental deliberative processes on nanotechnology: some quotes
[gdbi]ZJ@
I]Z9jg]Vb9::E:CiZVbgVcVYZa^WZgVi^kZZkZci[dXjhhZYdccVcdiZX]cdad\n»h
responsible development over a day and a half in February 2009. The event
brought together policymakers, laypeople, scientists, and representatives from
civil society. Below are some quotes from participants illustrating the concerns and
excitements that were brought to the table.
“…there was a concern as well about whether there was kind of an ethical
framework in existence to discuss these things at the moment. Is it moving quicker
than an ethical framework can be set up?” (Policymaker)
“…the greatest excitement for nano was to do with the implications for energy,
[dg\ZcZgVi^c\ZcZg\n#HeZX^ÃXVaan[dggZcZlVWaZZcZg\n!i]Zedhh^W^a^i^Zhi]ZgZVgZ
kZgnkZgn^ciZgZhi^c\°¹AVneZghdc
“…sometimes it just has to be taken right back to the level of communication, so
i]Vi^ihVnh!lZVaa`cdll]VilZ»gZiVa`^c\VWdji°>`cdl^iYdZhc»ihidei]^c\h
\d^c\lgdc\#7ji^ibZVchi]VieZdeaZl^aa[ZZabdgZZbedlZgZY°¹AVneZghdc
“I suppose the worry I have in this context is the issue of who actually does look
V[iZgi]Zadc\ZgiZgb^cVldgaYl]ZgZZkZgnWdYn»h`^cYd[bV`^c\hbVaaYZX^h^dch
VWdji]dlidbVm^b^hZi]Z^gdlcWZcZÃidkZgi]Zh]dgiiZgb#L]d^hgZVaan
i]^c`^c\!ndj`cdl!^cVW^\lVnVWdjil]VihdX^Zin»h\d^c\idadd`a^`Z^c'%dg(%
years?” (Scientist)
“…the complexity of the whole issue is a problem, and it has to be addressed in
i]ViXdbeaZmlVn#I]ZgZ»hbdgZi]VcdcZhdaji^dcVcYVchlZg!WjiZkZgndcZ]Vhid
play a role in the development of end technology in nano.” (Policymaker)
(Extracted from the Public Report of the deliberative event organised by the
Durham DEEPEN team, available at www.geography.dur.ac.uk/projects/deepen.)
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Lesson seven: 9ZkZade^ccdkVi^kZbZi]dYh[dgZc\V\ZbZci
I]^haZhhdc[daadlhdc[gdbi]ZaVhi/^[YZa^WZgVi^dcVcYZc\V\ZbZciVgZY^[ÃXjai!g^YYaZY
with the remnants of inequalities and a lack of common ground, then new methods should
WZYZkZadeZY^cdgYZgidgZhedcYidi]ZhZX]VaaZc\Zh#EdejaVg[dgbVih[dgYZa^WZgVi^dc¶
d[iZc WVhZY dc º^YZVa» YZÃc^i^dch d[ YZa^WZgVi^dc YZg^kZY [gdb i]ZdgZi^XVa VXXdjcih ¶ Vaa
too often hinder rather than help engagement. Deliberation may or may not occur within
V eVgi^XjaVg ºYZa^WZgVi^kZ» hZii^c\! VcY XaVh]Zh WZilZZc gVi^dcVa Vg\jbZci! hidgniZaa^c\!
confrontation and negotiation are common. The introduction of innovative techniques will
VaadlY^kZghZVcYd[iZcXdcÄ^Xi^c\[dgbhd[^ciZgVXi^dcVcYYZWViZidWZdeZcanY^heaVnZY#
New formats for engagement will therefore broaden the range of acceptable means
of expression and of ways of working through differences, disagreements and
b^hjcYZghiVcY^c\h# LZ ldjaY Vahd hj\\Zhi i]Vi heZX^ÃX [dgV h]djaY WZ dg\Vc^oZY [dg
Y^[[ZgZci ineZh d[ eVgi^X^eVcih dg XdcÃ\jgVi^dch d[ eVgi^X^eVcih# ;dg ZmVbeaZ! 9::E:C
project research with focus groups, and their comparison with deliberative fora carried
out in the UK and in Portugal, suggests that such small groups may provide a different
bdYZa [dg i]Z XdaaVWdgVi^kZ egdYjXi^dc d[ gZXdbbZcYVi^dch Wn eVgi^X^eVcih# DcZ d[ i]Z
features of these exercises was the absence of those working in nanoscience and industry,
Vaadl^c\ eVgi^X^eVcih id YZÃcZ XdcXZgch VcY fjZhi^dch dc i]Z^g dlc iZgbh VcY l^i]dji
being constrained by the more rigid formats associated with deliberation. Participants were
able to draw on their own experiences and skills to build scenarios and create arguments
less constrained by what those working within nanoscience view as the pertinent issues.
Rather than relying solely on formats of public engagement that bring together scientists,
stakeholders and citizens, then, the full range of possible fora, with different formats and
compositions, should be explored. Importantly, this means that public engagement must be
jcYZghiddYVhhZihd[^c^i^Vi^kZh!gVi]Zgi]VcVhdcZ"d[[ZkZcih¶XgZVi^c\VejWa^XYZWViZ
i]Vi^hWdi]ÄZm^WaZVcYY^kZghZ#

Lesson eight: BdkZVlVn[gdbheZXjaVi^kZYZWViZ
Nanotechnologies, as emerging technologies, inevitably offer us visions of the future. The
ÃZaY]VhWZZcbVg`ZYWnheZXjaVi^dcVcY]neZ[gdb^ih^cXZei^dc!VcYi]^h]Vh^beVXiZY
public as well as technical discussion of the technology. At the same time nanotechnologies
are already present: research is taking place on them, and particular visions are embedded
in the practice of this research. As such they are a present reality as well as an imagined
future. Research programmes are driven by existing assumptions and practices, and these
will also impact how technologies will be imagined and perceived as they emerge into the
public domain.
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Public debate therefore needs to engage with what is happening now in nanotechnological
gZhZVgX]!VhlZaaVhl^i]ZmeZXiVi^dchd[cVcdiZX]cdad\n»h[jijgZYZkZadebZci#:be^g^XVa
ÃcY^c\h[gdbi]Z9::E:Cegd_ZXihj\\Zhii]VibjX]d[l]Vi^heZgXZ^kZYidWZVihiV`Z
in nanotechnology is similar to the questions and concerns which have emerged in
connection with other past technologies (such as, for example, concerns regarding human
gZaVi^dch]^ehl^i]cVijgZ!dgVgdjcYiZX]cdhX^ZcXZ»hegdeZch^in[dgXViVhigde]^X[V^ajgZ#
Reference to past experiences of debate and deliberation on technologies should therefore
eaVnVc^bedgiVcigdaZ^cgZÄZXi^c\dci]Zk^h^dchYg^k^c\cVcdiZX]cdad\n#
While not ignoring the future, and what it promises, we most urgently need to consider the
egZhZcih^ijVi^dcd[hX^Zci^ÃXgZhZVgX]VcYYZkZadebZci!VhlZaaVh\dkZgcVcXZgZ\^bZh
and the economic context of nanotechnologies. We also need to engage with, and learn
important lessons from, past experiences of technology. In moving away from speculation
about possible but remote futures, we can recover a sense of the novelty and peculiarity
d[ cVcdiZX]cdad\n! l]^X] Xdch^hih egZX^hZan d[ Vc º^ciZch^ÃXVi^dc» d[ VagZVYn Zm^hi^c\
technological pathways and concerns about these.
Ultimately, the notion of responsible development of nanotechnology must be held to a
higher standard than that of inclusiveness. Promoters of nanotechnology need to be held
gZhedch^WaZ[dgi]ZXaV^bhi]ZnbV`Z¶^ci]ZXVhZd[ZmV\\ZgViZYiZX]c^XVak^h^dch!i]Z^g
igji]bjhiWZX]VaaZc\ZY0l]ZgZVh^ci]ZXVhZd[hdX^ZiVaegdb^hZh!i]ZnbjhiWZbZVhjgZY
against these.
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6
Conclusion
In the introduction to this report we suggested that nanotechnology is poised at a key
bdbZcid[deedgijc^inVcYjcXZgiV^cin#GZXZcibdkZh^chX^Zci^ÃX\dkZgcVcXZVgZWZ^c\
iZhiZY^ci]ZiZX]cdad\n»hgZ\jaVi^dcVcYXdcigda!VcYcZl^c^i^Vi^kZh¶^ceVgi^XjaVgVbdkZ
idlVgYhZbe]Vh^h^c\ºgZhedch^WaZYZkZadebZci»¶d[[Zg`Zndeedgijc^i^ZhiddeZcjeejWa^X
debate on innovation in nanotechnology. But the extent to which this opportunity will be
taken up remains unclear. Will new spaces for debate on nanotechnology open up, or
will public discussion continue to be constrained by outdated policy frameworks and the
Vhhjbei^dchd[i]ZiZX]cdhX^Zci^ÃXegd_ZXi4
In the preceding sections we have discussed this question in the light of DEEPEN project
research. We have explored analysis of the language of those working in nanoscience,
of European public responses to nanotechnology, of contemporary governance practices,
VcY d[ i]Z XjggZci Zbe]Vh^h dc ejWa^X YZa^WZgVi^dc VcY YZWViZ# LZ ]VkZ bVYZ heZX^ÃX
gZXdbbZcYVi^dch¶i]ZºaZhhdch»d[djggZhZVgX]¶^cZVX]d[i]ZhZVgZVh#IdgZXVe!i]ZhZ
lessons are:
1.

8g^i^XVaangZÄZXidci]ZhiVcYVgYgZeZgid^gZhd[cVcdhX^ZcXZVcY^cYjhign

2.

JcYZghiVcYi]ZXdbeaZm^ind[ejWa^XºVii^ijYZh»

3.

:c\V\Zl^i]ZcYjg^c\ejWa^XcVggVi^kZh

4.

H]^[i\dkZgcVcXZ[gdbgZVXi^kZid^ciZ\gVi^kZ[dgbhd[^ccdkVi^dcbVcV\ZbZci

5.

BdkZejWa^XYZWViZdccVcdiZX]cdad\n[gdbºXdckZghVi^dc»idºYZa^WZgVi^dc»

6.

7ZVlVgZd[i]ZX]VaaZc\Zhd[YZa^WZgVi^dc

7.

9ZkZade^ccdkVi^kZbZi]dYh[dgZc\V\ZbZci

8.

BdkZVlVn[gdbheZXjaVi^kZYZWViZ

These recommendations are nothing if not wide-ranging. They also, inevitably, make
for uncomfortable reading for anyone involved in research and policymaking on
cVcdiZX]cdad\n»h hdX^Va VcY Zi]^XVa h^\c^ÃXVcXZ# I]Zn hj\\Zhi i]Vi i]ZgZ VgZ! ^c [VXi!
no straightforward prescriptions, but that policymakers must engage in a balancing act
between maintaining a public debate that is open enough for new issues to spontaneously
emerge, but which is able simultaneously to make concrete decisions. Drawing on a
contemporaneous report from the European Commission MASIS (Monitoring Policy and
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Research Activities on Science in Society) Expert Group, we might describe this as dynamic
governance. Such governance will respond to emergent issues, opening up the policy
egdXZhhidXdci^cj^c\ZmeZg^bZciVi^dcVcYZcXdjgV\^c\ejWa^XYZWViZdccVcdiZX]cdad\n»h
role in society.
:kZc bdgZ [jcYVbZciVaan! i]^h hZi d[ gZXdbbZcYVi^dch gZÄZXih l]Vi bjhi WZ hZZc Vh
entrenched failings in the current policy and governance environment of nanotechnology.
Those within nanoscience and industry rely on standardised repertoires which may no longer
WZgZaZkVciidi]ZbZhhnldgaYd[ºbdYZ'»hX^ZcXZ#EjWa^XcVggVi^kZhd[iZX]cdhX^Zci^ÃX
[V^ajgZVgZhjWhjbZYWnWVcVaXVaXjaVi^dchd[ºg^h`hkh#WZcZÃih»#IZX]cdad\^XVa\dkZgcVcXZ
egdbdiZhºgZhedch^WaZYZkZadebZci»Wji[V^ahidZmeVcYdcl]Vii]^hbZVch^cegVXi^XZ#6cY
ejWa^XZc\V\ZbZciegdXZhhZha^b^iejWa^XYZWViZi]gdj\]ÄVlZYbZi]dYhVcYb^haZVY^c\
foci. It is these limitations that give us the sense that, if responsible development is to
succeed in opening up debate on nanotechnology, its nature needs to be substantially
rethought.
The eight lessons start to point to how this can be done. By engaging with these challenges
lZhj\\Zhii]Vii]ZZm^hi^c\edkZgind[YZWViZXVcWZijgcZY^cidVcdeedgijc^in0i]Vi!^[
new spaces for debate and deliberation open up (around Codes of Conduct, for example),
VcY^[i]ZnXVcWZjhZYidZcVWaZgZÄZXi^dcdci]ZkZgniZgbhd[i]ZYZWViZd[l]^X]i]Zn
are part, then nanotechnology may indeed become a more open, considered, and resilient
iZX]cdhX^ZcXZ#Dci]^hcdiZlZd[[ZgVÃcVaildaZhhdch[gdbi]Z9::E:Cegd_ZXi!l]^X]
draw together core challenges faced by those involved in nanotechnology policymaking.

Lesson nine: GZijgcºZi]^XVaXdcXZgch»idi]Zhe]ZgZd[eda^i^Xh
º:i]^Xh»]VhWZXdbZV`^cYd[a^c\jV[gVcXV[dgZkZgndcZl]dZc\V\Zhl^i]cVcdiZX]cdad\^Zh#
6aa¶cVcdhX^Zci^hih!ejWa^Xh!^cYjhig^Va^hih¶V\gZZi]Vi^i^h^bedgiVci!VcYi]Vi^ih]djaYWZV
Xdch^YZgVi^dc^ccVcdiZX]cdad\^XVaYZkZadebZci#EgdbdiZghd[cVcdiZX]cdad\nXdcÃYZcian
ZmeZXii]Viºi]^hi^bZlZXVc\Zi^ig^\]i»0i]VicVcdiZX]cdad\nXVcWZºhV[ZWnYZh^\c»#I]Z
iZX]cdad\n»hYZkZadebZci]VhWZZcVXXdbeVc^ZYWnVgV[id[^c^i^Vi^kZhidhi^bjaViZi]Z
[dgbjaVi^dc d[ Zi]^XVa XdcXZgch ¶ ldg` l]^X] YgVlh dc º:AH6» [jcY^c\ VcY iZcYh id WZ
delegated to committees of self-proclaimed experts. But work with lay publics has indicated
VgVi]ZgY^[[ZgZcihZchZd[ºZi]^Xh»#;dgi]ZhZ\gdjeh!i]Zegdb^hZhd[ZbZg\^c\gZVa^i^Zhd[
nanotechnology intensify ambivalence about technological change. In the context of such
Vcm^Zi^ZhVcYd[i]ZY^aZbbVhd[XdciZbedgVgniZX]cdad\^XVaa^[Z!bjX]º:AH6»ldg`idV
large extent misses the point. It operates under assumptions that fail to grasp the meat of
the matter.
>ceVgi^XjaVg!^[i]Z\gdl^c\ÃZaYd[ºcVcdZi]^Xh»^hidWZd[jhZ^cegdbdi^c\cZllVnhd[
thinking about responsible development, it cannot continue to operate in the currently
predominant manner of generating and cataloguing concerns regarding potential impacts
and applications of nanotechnology. Instead, a new kind of ethical thinking is needed. This
is not only because the ethical repertoires used in the current discourse on responsible
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YZkZadebZciVgZiddcVggdl![gVb^c\i]ZegdWaZbhdcan^ciZgbhd[g^h`hVcYWZcZÃih!Wji
also because public engagement has shown the importance of taking into consideration
past experiences and standard repertoires that are brought even to novel situations. This
deZc^c\jed[Zi]^Xh!^cl]^X]i]ZiZgbhd[YZWViZdcºZi]^XVa^hhjZh»VgZgZijgcZYidi]Z
eda^i^XVaVgZcV!^hVh^\c^ÃXVciiVh`#LZhiVgiidXdch^YZgi]ZhZfjZhi^dch^cbdgZYZiV^a^c
EVgi'd[i]^hgZedgi!l]ZgZlZZmeadgZi]Z^bea^XVi^dchd[9::E:Cegd_ZXiÃcY^c\h[dgi]Z
emerging discipline of nanoethics.

Lesson ten: DeZcjei]Zeda^i^Xhd[gZhedch^WaZYZkZadebZci
Discussion of responsible development of nanotechnology represents a moment of
deedgijc^in#Dci]ZdcZ]VcYºgZhedch^WaZYZkZadebZci»!VcY^ihZbWdY^bZci^cVgVc\Z
of contemporary governance initiatives, might be taken up in a way that opens up the
YZkZadebZcid[cVcdiZX]cdad\nidejWa^XVcYYZbdXgVi^XYZWViZVcYYZa^WZgVi^dc#Dci]Z
other hand, notions of responsible development could be used strategically to close down
debate and to ensure the perpetuation of technocratic modes of decision making.
>i ^h cZXZhhVgn! i]Zc! id ViiZcY id l]Vi b^\]i WZ iZgbZY i]Z ºeda^i^Xh d[ gZhedch^WaZ
YZkZadebZci»# 6XXZei^c\ i]Vi hX^Zci^ÃX VcY iZX]c^XVa ^ccdkVi^dc bjhi WZ ^c[jhZY l^i]
the values of precaution, sustainability, and accountability necessarily introduces political
judgement and the necessity of widening the range of voices that determine the meaning of
these values. Though current efforts at embedding notions of responsible development in
research and commercial practice are to be commended, such initiatives have the potential
to close down discussion by directing attention away from the taken-for-granted notions
that constitute it. Indeed, we have found that contemporary debates are informed by a
eZgh^hiZciVcYjcZmVb^cZYVhhjbei^dci]Vii]ZbZVc^c\d[ºgZhedch^WaZYZkZadebZci»^h
shared collectively.
This assumption must be revisited in an effort to deepen our conceptions of responsible
development. Further, it must be ensured that the current effort to embed the values of
responsibility in contemporary research practice operates as a site for asking important
fjZhi^dch/L]d^hi]^hiZX]cdad\n[dg4L]dl^aa^iWZcZÃi4L]d^hadd`^c\V[iZgi]Zadc\
term? Who will be responsible if things go wrong?
Throughout this report we have offered two implicit responses to this challenge. Firstly, we
have used metaphors of space, site and landscape to question whether current initiatives
VcY egdedhVah V^bZY Vi i]Z ºgZhedch^WaZ YZkZadebZci d[ cVcdiZX]cdad\n» l^aa Z[[ZXi
a democratic and deliberative transformation of the development of nanotechnology.
Contemporary modes of democratic and deliberative politics are often said to be modelled
on the ideals of the Athenian agora, which operated as both a physical place and a
democratic ideal as the meeting place of a free citizenry. Indeed, it is classically assumed
that political decision making is legitimatised by unhindered participation of citizens in such
YZX^h^dch#=dlZkZg!hjX]^YZVahcZZYidWZfjVa^ÃZY#>cVgZXZcieVeZg!HVaan9VkZcedgiVcY
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H]^gaZnAZ^iX]5 critically examine the ways in which classical notions of the agora have been
WdggdlZY^cbdYZgcXdcXZei^dchhjX]i]Vii]ZV\dgV]VhºWZZcZfjViZYl^i]Y^hXjhh^dch
^cejWa^Xd[bV_dgeda^i^XVaVcYhdX^Va^hhjZh»#I]gdj\]VXVgZ[jaVcVanh^hi]ZnY^hi^c\j^h]
ildhZeVgViZheVXZh¶i]ZV\dgVl]^X]hZgkZYVhVºheVXZ[dgYZWViZVbdc\hiX^i^oZch°
as a prelude to the decision-making processes that occurred in the related but separate
:``aZh^V»#I]ZgZ^hVc^bedgiVciaZhhdc]ZgZ/heVXZh[dgYZWViZVcYYZa^WZgVi^dcVcYheVXZh
of decision-making do not necessarily map onto one another. In tackling the challenges
posed by the responsible development of nanotechnology, governance initiatives must
foster debate and dialogue rather than simply new mechanisms for technocratic decision
bV`^c\#DcZb^\]ii]ZgZ[dgZXdcXZeijVa^hZi]ZX]VaaZc\ZhedhZYWncVcdiZX]cdad\nVhV
ºgZ\^bZd[XdaaZXi^kZZmeZg^bZciVi^dc»¶^cl]^X]ºiZX]cdad\^XVaegdb^hZhXVc¶VcYh]djaY
¶ WZ ^cXdgedgViZY! Wji i]Zn h]djaY ]Zae! cdi aZVY»#6 A renewed capacity for European
YZbdXgVX^ZhidXdc[gdciXdbeaZmiZX]cdhX^Zci^ÃX^hhjZh^hcZZYZYhdi]ViiZX]cdhX^Zci^ÃX
developments are informed by democratic values and oversight.
The second element of our response has been to consider the implications of democratising
the responsible development of nanotechnology. What do we need to do, and what ethical,
cultural, and political issues require deliberation, if we accept the necessity of opening up
nanotechnological innovation in this way? Here we have resisted giving easy prescriptions
on the results of such democratisation. However we have offered some suggestions and
recommendations.
We have, in particular, suggested that European science and technology policy needs to
engage more thoroughly with the gravity of issues posed by nanotechnology for European
publics. We have used a narrative approach to demonstrate that public concerns about
cVcdiZX]cdad\n Yd cdi h^bean XdcXZgc i]Z gZaVi^kZ ºg^h`h» dg ºWZcZÃih» d[ eVgi^XjaVg
nanotechnologies. Rather these narratives operate as storylines that enable lay publics to
understand the cultural meaning of developments in nanotechnology. The results of public
opinion surveys and public engagement projects have often been dismissed as not offering
ºcZl^ch^\]ih»¶Vh^[^cdgYZgid_jhi^[nViiZci^dcejWa^XXdcXZgchcZZYidWZºcVcd"heZX^ÃX»#
We have taken the opposite approach, by suggesting that developments in nanotechnology
make salient a range of very old concerns. Indeed such storylines have the capacity to
determine the ways in which European publics will engage with nanotechnology in years to
come. We need therefore to grasp the seriousness of the issues at hand and to ensure that,
through democratic input, European policymaking responds to them.

5 9VkZcedgi!H#VcYAZ^iX]!H#'%%*/6\dgVh!VcX^ZciVcYbdYZgc!VcYV[gVbZldg`[dghX^ZcXZ¶hdX^ZinYZWViZ#
HX^ZcXZVcYEjWa^XEda^Xn 32(2): 137-53.
6 Felt, U. and Wynne, B. 2007: HX^ZcXZVcY<dkZgcVcXZ/IV`^c\:jgdeZVc@cdlaZY\ZHdX^ZinHZg^djhan# Report
of the Expert Group on Science and Governance to the Science, Economy and Society Directorate, Directorate-
General for Research, Brussels: European Commission
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6ÂcVagZÃZXi^dc/
:kZcl^c"l^ch^ijVi^dch
come at a cost
I]Zg]Zidg^Xd[cVcdiZX]cdad\n^hhZYjXi^kZ#L]dldjaYc»ilVciViZX]cdad\ni]Vi^hºhV[Z
WnYZh^\c»!i]ViXVcYZa^kZgXaZVclViZgidW^aa^dch!dgZcVWaZXdchjbei^dcl^i]djicZ\Vi^kZ
effects on ourselves or our environment? But such visions tend to make opaque some
^bedgiVciZaZbZcihd[cVcdiZX]cdad\^XVaYZkZadebZci¶hjX]Vhi]Zk^h^dchd[cVijgZVcY
life embedded in these technologies, or their implicit conceptions of the social role of
technologies.
We all hope for positive economic, ecological and social outcomes from nanotechnology.
7jii]ZiVh`[dgi]ZbdbZci^hidÃcYVlVnidWVaVcXZi]Zdei^b^hi^XWZa^Z[i]VilZ]VkZ
a chance to make things right through technological development with the critical capacity
i]Vi hj\\Zhih i]Vi i]ZgZ XVc cZkZg WZ V ejgZ l^c"l^c h^ijVi^dc# Djg eVhi ZmeZg^ZcXZ d[
iZX]cdad\n bjhi ^cY^XViZ i]Vi Vh lZaa Vh WZcZÃih i]ZgZ ]VkZ Vahd WZZc egdWaZbh VcY
cZ\Vi^kZ^beVXih¶i]^h^h!V[iZgVaa!V`Zni]ZbZi]Vi]VhZbZg\ZY[gdbgZhZVgX]dcejWa^X
attitudes to technology of all kinds. To believe that nanotechnology will be unique in
changing the world in unambiguously positive ways is to ignore that technologies are in a
relationship with the political, social and economic context in which they are developed.
They are shaped by, and will shape, these relationships. An awareness of this means that
responsible development, and discussion of responsibility more generally, must be tied to
VYZZeZgVcYg^X]ZgYZWViZ^cl]^X]VaaVXidgh¶eda^XnbV`Zgh!hX^Zci^hih!bZbWZghd[i]Z
aVnejWa^X!hdX^VahX^Zci^hih¶gZXdcÃ\jgZi]ZiZgbhd[Y^hXjhh^dcVcYi]Z^gdlcgdaZh^c^i#
We therefore need to develop a healthy scepticism about the rhetoric of the win-win situation
X]VgVXiZg^hi^Xd[bjX]Y^hXdjghZdccVcdiZX]cdad\n¶^cXajY^c\!VcYeZg]VehZheZX^Vaan!
those incorporating references to sustainability and responsibility. However seductive
the vision of untrammelled technological development with no negative consequences is,
thinking in these terms is hindering, not helping, debate on nanotechnology.
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Part 2
Lessons for nanoethics
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Executive Summary
x

European publics, including those who are actively involved in the development of
nanotechnology, rely on a repertoire of stories and themes that are not informed by
i]ZheZX^ÃXhd[cVcdiZX]cdad\nWjiWneVhiZmeZg^ZcXZl^i]ZbZg\^c\iZX]cdad\^Zh
and societal innovation. They are less concerned about nanoparticles endangering
their personal well-being than they are about the ways in which European societies
might head down a wrong path.

x

I]ZhZ ÃcY^c\h VWdji :jgdeZVc ejWa^Xh VgZ kZgn ^bedgiVci [dg i]Z \dkZgcVcXZ d[
cVcdiZX]cdad\^Zh hZZ 9::E:C»h AZhhdch [dg EjWa^X Eda^Xn). They will not deter
toxicologists, who must still seek to understand how nanoparticles might endanger
personal well-being. And they must not deter those who still need to understand the
ethical questions that arise with the development of nanotechnologies. In both cases,
more research is needed.

x

6i aZVhi h^m d[ i]Z i]ZbZh i]Vi ]VkZ cdi nZi gZXZ^kZY hj[ÃX^Zci ViiZci^dc ZbZg\Z
only once one appreciates the problematic assumptions upon which the standard
repertoire is based.
1.

In light of boundless promises of technical possibilities that await to be
realized, how can these be balanced by an understanding also of long-term
a^b^ihd[jcYZghiVcY^c\VcYd[iZX]c^XVaXdcigda4

2.

>cVYY^i^dcidg^h`$WZcZÃiVcVanh^hVcYXdch^YZgVi^dchd[deedgijc^i^ZhVcY
costs, what is the VbW^kVaZcXZd[]deZ for a nanotechnologically improved
world and technical solutions to global problems?

3.

What assumptions inform pervasive ambitions to nanotechnologically reshape
or design the material and human world, what is the logic, what the promise,
and what are the limits of this bZiVe]nh^XVaegd\gVbd[YZh^\c4

4.

What are the sources, the grounds of legitimacy, and the operations of edlZg
in the development of nanotechnologies?

5.

As a precondition for addressing questions of global, social, and
environmental justice, how can various nano-divides, the l^ccZghVcYadhZgh
of nanotechnological development be brought to light?

6.

What is the current Y^k^h^dcd[bdgVaaVWdjg and how might it be renegotiated
through codes of conduct and other instruments of responsible innovation?
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If one wants more than sophisticated opinion-research but a real appreciation of
]dl cVcdiZX]cdad\^Zh gZÄZXi VcY VYkVcXZ V X]Vc\^c\ ldgaY VcY X]Vc\^c\ kVajZh!
one needs to engage in serious research about these aspects of nanotechnological
YZkZadebZci ¶ ]ZgZ! Zi]^XVa fjZhi^dc^c\ bZZih je l^i] XjaijgVa! ]^hidg^XVa! VcY
philosophical studies.
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&
Introduction
The overall aim of the DEEPEN project was to deepen ethical understanding of issues related
to emerging nanotechnologies through an interdisciplinary approach utilising insights from
philosophy, ethics, and the social sciences. With regards to this goal of understanding
ethical issues more deeply, what was accomplished by the project?
The following report summarises what has been achieved and indicates what further
research is required. The two parts of the report highlight that DEEPEN produced original
insights in two profoundly different but complementary dimensions. Both share as
their point of departure that ethics is part of the nanotechnology phenomenon. Even as
Y^hV\gZZbZciheZgh^higZ\VgY^c\i]ZegZX^hZhXdeZVcYYZÃc^i^dcd[ºcVcdiZX]cdad\n»!i]^h
much is for sure: Ethics has become a kind of a^c\jV [gVcXV for everyone who engages
with nanotechnologies. When many different stakeholders come together to talk about
promises and expectations, policy and funding priorities, opportunities and risks, regulation
and voluntary codes, hopes and fears, foresight and governance of nanotechnologies, their
shared language revolves around public concerns, ethical issues, and common values like
hV[Zin! lZaa"WZ^c\! igVcheVgZcXn! VXXdjciVW^a^in! VcY igjhi# =ZgZ! ºZi]^XVa» ^h _jhi Vcdi]Zg
ldgY[dgl]Vi^hkVajZYdg[djcY\ddY#DcZb^\]ihVni]ViZi]^Xhegdk^YZhi]ZeaVi[dgbdg
stage on which policy makers, consumer advocates, scientists, industry representatives,
environmentalists come together. What is happening on that stage? It is here that the
DEEPEN project offers two complementary perspectives:

x

Dc i]Z dcZ ]VcY! lZ hZZ i]Z gZ"ZcVXibZci d[ V XaVhh^X bdgVa^in eaVn l]ZgZ
deeply entrenched experiences and concerns come to the fore as nanotechnology
^ciZch^ÃZhdjgVbW^kVaZcXZVWdjiiZX]cdad\^XVaegd\gZhh^c\ZcZgVa#I]ZhZedlZg[ja
XdcXZgchiZcYidWZdkZgadd`ZYWni]dhZl]d[dXjhdci]ZcdkZainVcYheZX^ÃX^in
d[ºcVcdZi]^Xh»#I]Zn]VkZWZZcWgdj\]iida^\]iWni]Z9::E:CeVgicZgh^c8d^bWgV!
Durham, and Twente who engaged in empirical work and elicited concerns from lay
ejWa^Xh![gdbhX^Zci^hihVcY^cYjhigngZegZhZciVi^kZh#HZXi^dc'l^aaWg^ZÄnhjbbVg^oZ
hdbZd[i]ZhZÃcY^c\h#

x

Dc i]Z di]Zg ]VcY! lZ hZZ V XdciZbedgVgn egdWaZb"eaVn [jaa d[ jcXZgiV^cin VcY
indecision. Those who are re-enacting a classic morality play have to wonder whether
it stills speaks to the world we live in today. Where one does not even know for
sure whether old assumptions can be carried forward to confront the challenges of
nanotechnology, research is needed to elucidate our current technological condition.
Section 3 will sketch an agenda for the required research on ethical and political
dimensions of nanotechnologies.
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2
6cVanh^h/CVcdZi]^Xh^ci]Z
gZValdgaY
I]Z LddYgdl L^ahdc 8ZciZg gZXZcian ^hhjZY V hiViZbZci dc CVcdiZX]cdad\n DkZgh^\]i
which sets the goal for responsible development of nanotechnology in a fairy-tale universe:
Scientists have given and will continue to give us vast marvels, capable of producing
technologies of great power. Each of these marvels, including nanotechnology, comes in
VigZVhjgZX]Zhid[g^X]ZhVcYVEVcYdgV»hWdmd[Zk^ah#I]ZX]VaaZc\Zd[i]ZcZlXZcijgn
P°R^hidjhZi]ZigZVhjgZl]^aZ`ZZe^c\h]jii]Za^Ydci]ZEVcYdgV»hWdm#>i^hVYVjci^c\
challenge, but one that can be met.7

This is a fair description of what stakeholders aspire to on that shared platform of ethics:
Responsible development of nanotechnology consists in the effort to separate good from
evil, riches from curses. And among those who are asked to engage with nanotechnologies,
^cXajY^c\ :jgdeZVc ejWa^Xh! hdbZ VgZ bdgZ XdcÃYZci i]Vc di]Zgh i]Vi i]^h bni]^XVa!
heroic, somewhat simple-minded feat can be accomplished. Promoters and enactors of
cVcdiZX]cdad\n_d^cid\Zi]Zgl^i]i]ZZmeZXiVi^dci]Viºi]^hi^bZlZXVc\Zi^ig^\]i»!i]Vi
cVcdiZX]cdad\nXVcWZºhV[ZWnYZh^\c»VcYbVni]jhegdkZidWZi]ZhV[ZhiiZX]cdad\n
nZi!i]Vii]ZWZcZÃihd[cVcdiZX]cdad\nVgZbVcnVcY^ihg^h`hbVcV\ZVWaZ#L]ZgZ9::E:C
has engaged lay publics in Portugal and the UK, it encountered more cautious attitudes
that are informed by historical experience with technical and social change, with promises
d[ a^WZgVi^dc i]Vi XgZViZY cZl YZeZcYZcX^Zh! l^i] iZX]cdad\^XVa WZcZÃih VcY g^h`h i]Vi
never seem to be quite evenly distributed. The analysis of these attitudes by Sarah Davies
and Phil Macnaghten shows that the promises of emerging realities of nanotechnology
^ciZch^[n VbW^kVaZcXZ VWdji iZX]cdad\^XVa X]Vc\Z/ ÃkZ XaVhh^XVa i]ZbZh gZVeeZVg ^c
nanotechnological guise.
1.

I]Z VcX^Zci VbW^kVaZcXZ d[ YZh^gZ ^h ZmegZhhZY Wn i]Z i]ZbZ ºWZ XVgZ[ja l]Vi
ndjl^h][dg»¶^c[VXZd[i]ZhZYjXi^kZegdb^hZd[cVcdiZX]cdad\^Zh!^iZmegZhhZh
the moral concern that getting exactly what we want may not be good for us in
i]ZZcY#;dgZmVbeaZ!^[lZlZgZidÃcYVcVcdiZX]cdad\^XVaÃm[dgi]ZegdWaZb
of global warming, might this not heighten our dependency on technology and
patterns of consumption that maintain us on a course that remains unsustainable
in the long run?

7 9Vk^Zh!?8#'%%-#CVcdiZX]cdad\nDkZgh^\]i/6c6\ZcYV[dgi]ZCZl6Yb^c^higVi^dc#LVh]^c\idc98/Egd_ZXidc
Emerging Nanotechnologies.
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2.

I]Z[ZVgd[Zk^a^hXdc_jgZYWni]Zi]ZbZºEVcYdgV»h7dm»¶^c[VXZd[i]ZiZbeiVi^dc
to imagine perfect technical control of molecules and societal problems alike,
people warn of unsettling uncertainties, dangers, and even catastrophe. For
example, the uncertainties regarding toxicological properties may lead to another
asbestos-story or, worse yet, to catastrophically cascading environmental effects.

3.

I]Zcdi^dcd[i]ZhVXgZY^h^ckd`ZYWni]Zi]ZbZºbZhh^c\l^i]cVijgZ»¶^c[VXZ
of the possibility of re-designing nature according to our needs, it expresses
the moral concern that one should not without due consideration disrupt an
established order of the world with its sacred divisions, for example, of the living
and the non-living, of organism and artefact.

4.

I]ZbdYZgcXdcY^i^dcd[Va^ZcVi^dc^h\^kZckd^XZ^ci]Zi]ZbZº`Zei^ci]ZYVg`»
¶ZkZc^c[VXZd[bZVhjgZhidVhhjgZ^cXajh^kZcZhhVcYigVcheVgZcXn!eZdeaZhi^aa
feel powerless, unaware of decision-making and the drivers of nanotechnological
YZkZadebZci#>ceVgi^XjaVg!i]ZkZgn[VXii]Vi^i^hY^[ÃXjaiidhZZVYVg`h^YZd[
nanotechnology suggests that there is a story that is not being told.

5.

I]ZXg^i^fjZd[Zmead^iVi^dcgZVeeZVgh^ci]Zi]ZbZºi]Zg^X]\Zig^X]Zg»¶^c[VXZd[
the pervasive notion that nanotechnology will open new worlds of consumption
and even an age of global abundance, people are concerned about the realities
of injustice and inequality that characterize our culture of commerce and
consumption, globally and locally.

8adhZ Zc\V\ZbZci Wn 8aVgZ H]ZaaZn":\Vc VcY 6g^Z G^e l^i] ^cYjhign VcY hX^Zci^ÃX
stakeholders brings further themes to light. In particular, the following theme stands out:
6.

The uncertainties of agency and accountability emerge in the process of
ºgZhedch^WaZYZkZadebZci»¶^c[VXZd[VcdeZc^ck^iVi^dcidVaahdX^ZiVaVXidghi]Vi
that they can share in the responsibility for the development of nanotechnology,
i]ZhZVXidghWZ\^cidldcYZgl]Vii]Z^ghXdeZd[^cÄjZcXZVcYV\ZcXngZVaan^h/
What does it mean to take responsibility when there are no clear assignments of
accountability, when there is no clarity in decision-making processes, and a silent
perpetuation of a division of moral labour between enactors of nanotechnology
VcYi]dhZl]degdk^YZZi]^XVagZÄZXi^dc4

I]ZÃghii]gZZVcYeZg]VehVaah^mi]ZbZhhj\\Zhii]ViZc\V\ZbZcil^i]Zi]^XVaY^bZch^dch
of nanotechnology resembles a classic morality play. Accordingly, nanoethics is not
at the present time another version of applied ethics along the lines of medical ethics,
environmental ethics, neuro-ethics, bio-ethics, etc. As opposed to nanoethics, these
ZhiVWa^h]ZY ÃZaYh d[ Veea^ZY Zi]^Xh ZcXdjciZg XdcÄ^XijVa h^ijVi^dch VcY Wg^c\ Zi]^XVa
principles to bear on them, determining, for example, whether some action is permissible
or not. In contrast and as in a morality play, nanoethics is rather a way of casting our
]deZh VcY Vhe^gVi^dch l^i]^c i]Z hidgn"a^cZ d[ Vc VXXdbea^h]ZY a^[Z VcY V Ädjg^h]^c\
commonwealth. And as in a morality play, the moral point of view is rehearsed, reiterated,
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VcYgZV[ÃgbZY^cVhdbZl]Vig^ijVa^hi^X[Vh]^dcWnkVg^Vi^dcVcYgZeZi^i^dc#7neZg[dgb^c\
this play again and again, one becomes habituated to a certain way of appreciating and
evaluating the ambivalence towards nanotechnology and its promise of intensifying the role
of technology in our daily lives and social world.
With these six storylines a narrative repertoire becomes visible which links current
ZmeZg^ZcXZVcYXaVhh^XVai]ZbZh#I]^hÃcY^c\gZhdcViZhl^i]6g^ZG^eVcYIh_Vaa^c\Hl^ZghigV»h
notion of NEST-ethics and with a criticism of extant nanoethics that motivated the DEEPEN
egd_ZXi^ci]ZÃghieaVXZ#G^eVcYHl^ZghigV^YZci^[nXZgiV^ceViiZgchi]VigZVeeZVg^ci]Z
Y^hXjhh^dchd[ºcZlVcYZbZg\^c\hX^ZcXZVcYiZX]cdad\nC:HI»![dgZmVbeaZi]ZeViiZgc
of claiming radical novelty and insisting at the same time that the novel technologies are
dcanbdgZd[i]ZhVbZ#>ci]Z^gVXXdjcid[cVcdZi]^Xh!dcZh]djaYc»igZVaanZmeZXiVcni]^c\
Wjii]ZgZVeeZVgVcXZd[hjX][Vb^a^Vgg^ijVah¶i]ZnVaadlejWa^XhidXdbZidiZgbhl^i]
emerging technologies, and when these rituals are performed well this facilitates the sound
integration of nanotechnologies in society.
The claim that nanoethical discourse is patterned like a kind of ritual and not unlike the
bdgVa^in eaVn YZhXg^WZY VWdkZ ^h XdcÃgbZY Wn i]Z [VXi i]Vi cVcdZi]^XVa Xdch^YZgVi^dch
appear to revolve around a rather small set of standard questions. These concern invasion
VcYegdiZXi^dcdgeg^kVXn!hV[Zin[gdbe]nh^XVa]Vgb!i]ZhVXgZYcZhhd[ºa^[Z»VcYº]jbVc
cVijgZ»!i]Zi]gZh]daYWZilZZcbV^ciV^c^c\VcYVaiZg^c\cVijgZ#I]Z9::E:Cegd_ZXiWZ\Vc
WnVh`^c\l]Zi]Zgi]^hhZid[fjZhi^dchXdjaYedhh^WanWZVYZfjViZidcVcdiZX]cdad\^Zh¶
VcY^i^hZk^YZci[gdbi]Z^YZci^ÃXVi^dcd[i]Zh^mi]ZbZhi]Vi^iXdcXZ^kZhcVcdZi]^Xh[Vg
too narrowly.
L]Vi^hi]Zh^\c^ÃXVcXZd[i]Z9::E:CVcVanh^hhd[Vg4
First, public concerns deserve to be taken seriously even where they do not follow the lead
d[VhX^ZcXZ"WVhZY!ºgVi^dcVa»^YZci^ÃXVi^dcd[g^h`#I]ZnVgZcdiViVaacVkZWji^c[dgbZYWn
historical experience with technological, economic, and social developments, they regard
a changing world through the lens of deeply ingrained values that have withstood so far
the test of time.
Second, it highlights that nanoethics is more than what is captured by checklists of rote
XdcXZgchVcYi]VidcZcZZYcdiZmXajh^kZan]jci[dgcdkZaVcYheZX^ÃXZi]^XVa^hhjZh¶i]Z
promises of nanotechnology resonate with pervasive ethical and social sensibilities.
Third, nanotechnologies do not necessarily introduce radically discontinuous challenges
but intensify ongoing trends, for example, by insinuating themselves ever more subtly
and imperceptibly into our daily lives, by describing more and more social and biological
processes in mechanistic and technological ways, by pushing ever further the boundless
promise that to every problem there is a technological solution, or by fostering ever more
powerfully the hope that if only we manage to survive long enough on this planet we might
just be able to continue a nano-enabled life-style of consumption and waste forever.
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;djgi]! i]Z VcVanh^h XdcÃgbh l]Vi bVcn WZa^ZkZ! cVbZan i]Vi jcYZgcZVi] Vaa i]Z ]neZ!
nanotechnology is business as usual. Accordingly, the a^c\jV[gVcXV of ethics serves the
purpose mainly of bringing stakeholders together rather than that of discovering grave
ethical concerns that might stand in the way of the further development of nanotechnologies.
6hhjX]!i]Z9::E:CÃcY^c\hhd[Vgb^\]iWZkZgnjhZ[ja[dgejgedhZhd[Xdbbjc^XVi^c\
cVcdiZX]cdad\^ZhVcYd[VYYgZhh^c\X^i^oZch»XdcXZgchi]gdj\]i]dj\]i[jaVcYigVcheVgZci
governance.
;^[i]!i]ZVcVanh^hhj\\Zhihi]VicVcdZi]^XhYdZhcdiXdcXZgci]Z^YZci^ÃXVi^dc!ZkVajVi^dc!
VcYVY_jY^XVi^dcd[XdcÄ^Xihd[kVajZ#>cYZZY!VhVa^c\jV[gVcXV that attunes stakeholders
iddcZVcdi]Zg!ºZi]^Xh»dcanVeeZVghidVhhjbZVXZcigVaedh^i^dcWji^hVXijVaangZaZ\ViZY
idi]ZWVX`\gdjcY/>i^heVgid[i]ZZck^gdcbZci^cl]^X]cVcdiZX]cdad\nb^\]iÄdjg^h]!
^i VXXdbeVc^Zh hX^Zci^ÃX VcY iZX]cdad\^XVa YZkZadebZcih! VcY iV`Zh eaVXZ Zci^gZan ^c V
conversational mode as concerns are expressed in open-ended ways but no decisions need
to be taken, no judgements need to be made, no conclusions need to be reached.
Raising the Stakes
So far, the DEEPEN analysis has told only part of the story about nanoethics, though an
important part it is.
If nanotechnologies intensify ongoing trends and thereby heighten ambivalence about
iZX]c^XVaVcYhdX^VaYZkZadebZcih!i]ZgZdj\]iidWZVlVnid\dWZndcYi]Z^YZci^ÃXVi^dc
and analysis of the six storylines or themes. It is quite possible, after all, that these trends
]VkZXgZViZYi]ZbZhhi]VicVcdiZX]cdad\^ZhVgZhjeedhZYidXaZVcje¶eVgVYdm^XVaan!Wn
Xdci^cj^c\i]Zb4Hd!]dlYdZhdcZ\dWZndcYi]Z^YZci^ÃXVi^dcd[hidgna^cZhVcYWZndcYV
merely conversational mode of open-ended sharing of ethical concerns? And in particular,
l]VigdaZYdZhe]^adhde]^XVagZÄZXi^dcVcYXg^i^fjZ]VkZideaVn^ci]^h!l]VigdaZhdX^VaVcY
political theory, what role the objectivity and normativity of ethical inquiry?
6c ZmVbeaZ bVn hZgkZ id ^aajhigViZ ]dl i]Z cVcdiZX]cdad\^XVa ^ciZch^ÃXVi^dc d[ Zm^hi^c\
trends presents a larger challenge. For several decades, there have been many voices
Xg^i^XVad[i]Zhd"XVaaZYºbZY^XVa^hVi^dc»d[hdX^Zin#I]ZngZ[ZgidV\ZcZgVaiZcYZcXnidigZVi
egdWaZbhVh^[i]ZnlZgZVY^hZVhZdgVcV[Ä^Xi^dci]Vi]VhidWZgZbZY^ZY#7Z]Vk^djgVa
differences, ageing processes, social and cultural phenomena are considered medical
egdWaZbhi]VigZfj^gZhX^Zci^ÃXVcYiZX]cdad\^XVagZbZY^Vi^dc#I]^h^hbdhicdiVWaZ^cgZheZXi
idcZlanYZÃcZYXdcY^i^dcha^`ZViiZci^dcYZÃX^iY^hdgYZg!edhi"igVjbVi^XhigZhhhncYgdbZ!
or obesity. As in the therapeutic practice of modern medicine, social and psychological
health and disease are viewed technologically in terms of perfect or defective functioning.
Also, an increasingly consumerist orientation in health care contributes to an expansion
of diagnostic categories. It is easy to see that medical nanotechnology will continue these
trends as it allows for improved monitoring and measuring and as it thus provides more
indicators of departure from perfect functioning. The medicalisation of society may well
move into the hands of countless individual patients who nervously monitor and treat
i]ZbhZakZh [dg YZk^Vi^dch [gdb cdgbVaXn dg dei^bVa^in# ¶ Hd! l]Vi [daadlh [gdb i]^h4 >[
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nanotechnologies are seen to continue ongoing trends that have been observed for a long
time, the challenge would be to look for the motives and ideas that support these trends,
and so to ask what happens if nanotechnologies push them even further and perhaps to
their limit.
6adc\ h^b^aVg a^cZh! dcZ XVc ^YZci^[n V igZcY idlVgYh ºZi]^XVa^hVi^dc» d[ iZX]cdad\n VcY
society. When issues of technological development are translated into questions of ethics,
they appear to open up to a broad audience, allowing a multitude of considerations to be
brought in. At the same time, however, they tend to lose their political character. Instead of
egdkd`^c\Zmea^X^icZ\di^Vi^dchVbdc\ZaZXiZYgZegZhZciVi^kZh!i]ZnbdkZ^cid^aa"YZÃcZY
[dgVhjX]VhZi]^XhXdbb^iiZZh!ZmeZgiXdbb^hh^dch!X^i^oZceVcZah#I]ZÃcY^c\hd[i]ZhZ
bodies are open to interpretation. It remains unclear whether and how they are taken
up by decision-makers especially when these have pre-conceived notions of what is a
gZaZkVciZi]^XVa^hhjZ^ci]ZÃghieaVXZ#GVi]Zgi]Vch^beaneaVn^cidVcYXdci^cjZi]^higZcY!
nanoethics needs to delineate and sharpen issues in such a way that they can return to the
political arena.
Accordingly, what is required is a conception of nanoethics that does not operate in
the service of ethicalisation and that is not oriented in a speculative fashion towards an
^cYZÃc^iZ[jijgZ^cl]^X]^bV\^cZYiZX]c^XVaVeea^XVi^dchb^\]ihZZi]Za^\]id[YVn#>chiZVY
of gazing only at what might come out of nanotechnological research, nanoethics needs to
Xdch^YZgVcYZkVajViZl]Vi!XdcXgZiZan!\dZh^cidcVcdiZX]cdad\^XVaYZkZadebZci¶i]Vi^h!
it needs to look at funding priorities, research programs, technological visions, long-term
trends like medicalisation or ethicalisation, old and new hopes, abstract and concrete fears.
However, to look at the assumptions that inform the development of nanotechnologies is
cdiVcZVhniVh`VcYgZfj^gZhi]VilZ\dlZaaWZndcYi]Zi]ZbZhi]VilZgZ^YZci^ÃZYhd[Vg#
The various stories about desire, evil, and the sacred, the stories of alienation, exploitation,
V\ZcXnVcYgZhedch^W^a^inVgZidYVn»hhidg^Zheg^bVg^an^ci]ZhZchZi]Vii]ZnVgZeVgid[
the repertoire of stories and themes that we are used to draw upon. However, we draw
on this repertoire also when we confront ideas and technical processes that we do not
comprehend as of yet, let alone genuinely understand. Ethical inquiry takes us to the point
where the standard repertoire begins to fail us and where new questions need to be asked.
?ZVc"E^ZggZ 9jejn h]dlh! [dg ZmVbeaZ! i]Vi XdcXZgch VWdji ºbZhh^c\ l^i] cVijgZ» VcY
the transgression of sacred boundaries between the living and the non-living fail to come
to terms with nanotechnological ambitions. These consist primarily in a different way of
i]^c`^c\VWdjiiZX]cdad\n/Hd[Vg!Zc\^cZZg^c\]VhValVnhWZZcWVhZYdci]ZiZX]c^X^Vc»h
ability to control nature, but now bottom-up engineering seeks to harness processes of
self-organization that are autonomous, out of the immediate control of the engineer, and
nZii]dj\]iidVYkVcXZYZh^\c\dVah#I]^hjc[Vb^a^VgXdcXZei^dcd[Zc\^cZZg^c\^hgZÄZXiZY
neither in the standard set of questions nor in the classical story-lines that are mobilized in
discussions of nanotechnology. But it is this conception of engineering, for example, that
requires close scrutiny and ethical inquiry. And if this conception of engineering proves to
be a conceit that cannot be reconciled with our expectations of technology and if it eludes
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standard procedures for ascertaining the safety and reliability of its functioning, this would
be a sign that it is time to leave the conversational mode and arrive at a resolution, one that
should not exclude even a moratorium on certain kinds of nanoresearch.
If our present nanoethical narratives can be traced back to classic morality plays, this might
Vahd h^\cVa i]Z ]ZaeaZhhcZhh d[ i]dhZ l]d Ydc»i `cdl WZiiZg Wji id Wg^c\ hjX] bni]^XVa
stories to bear on a new kind of socio-technical complexity that challenges us to expand
our ethical questioning. We are in a situation in which the actors do the best they can even
as they do not know their way about.
The DEEPEN analysis of nanoethics in the real world has therefore shown not only what
concerns there are and how these differ from the standard set of ethical concerns regarding
ZbZg\^c\iZX]cdad\^Zh#>i]VhVahdh]dlci]Vi^i^h^chj[ÃX^ZciidgZhiXdciZcil^i]Zi]^XhVhV
a^c\jV[gVcXV for an open-ended exchange about issues and concerns. If one begins to take
these issues and concerns seriously, the stakes will suddenly appear high and a genuinely
deliberative process needs to begin, one that seeks a negotiated closure of debates on
contested questions. With its AZhhdch[dgEjWa^XEda^Xn the DEEPEN project underscores
the need to answer the demands that have been created by promises of inclusivity and
transparency with regard to nanotechnology in society. For example, it calls for a move
from conversational to more deliberative modes of engagement, and calls for new, more
Zmea^X^iVcYgZÄZXi^kZlVnhd[dg\Vc^o^c\gZhedch^W^a^i^Zh#
Signs of this impatience with ethics in a merely conversational mode have begun appearing
in various places, particularly within the European Union:

x The European Commission proposed a contested 8dYZd[8dcYjXi[dgGZhedch^WaZ
CVcdhX^ZcXZVcYCVcdiZX]cdad\^ZhGZhZVgX] which questions the accepted
division of moral labour and suggests a renegotiation of the contract between
science and society in particular as it concerns assignments of responsibility.

x I]ZgZ]VhWZZcegd[djcYjcgZhil^i]^ci]ZgZ\jaVidgnVgZcV#I]ZY^[ÃXjai^Zhd[
Ãii^c\cVcdiZX]cdad\^Zh^c\ZcZgVa!VcYcVcdeVgi^XaZh^ceVgi^XjaVg^cidXaVhh^XVa
risk assessment schemes have forced stakeholders to develop a new regime of
vigilance that includes observatories, codes of conduct, stakeholder platforms,
:AH6gZhZVgX]VcYi]jhV]dhid[VaiZgcVi^kZ^chi^iji^dchVcY[dgbhd[\dkZgcVcXZ#

x In response to such moves towards soft law and voluntary measures, the European
Parliament is attempting to reassert regulatory authority with rather restrictive
legislation on NanoFood.
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3
CZleZgheZXi^kZh[dg
nanoethics
What insights can ethical inquiry produce in order to make decisive questions of value visible
and negotiable? And in order to go beyond the conversational mode, why engage in ethical
inquiry at all? As opposed to the open-ended collection of ethical concerns, the proposed
perspectives for research provide a foundation in knowledge for foresight, public debate,
VcY Vci^X^eVidgn \dkZgcVcXZ ¶ i]Zn egdkd`Z YZa^WZgVi^kZ egdXZhhZh# =ZgZ! lZ ^cY^XViZ h^m
perspectives for research that go beyond the familiar repertoire of storylines and themes
^YZci^ÃZYVWdkZ#>cVaai]ZhZXVhZhlZÃcYi]ViWZ]^cYi]ZgZ"ZcVXibZcid[XaVhh^Xi]ZbZh
and concerns, contemporary problems await analysis so that informed decisions about
nanotechnology can be made.
&#I]ZVcX^ZciVbW^kVaZcXZd[YZh^gZ^hZmegZhhZYWni]Zi]ZbZºWZXVgZ[jal]Vindj
l^h] [dg» ¶ ^c [VXZ d[ i]Z hZYjXi^kZ egdb^hZ d[ cVcdiZX]cdad\^Zh! ^i ZmegZhhZh i]Z
bdgVaXdcXZgci]Vi\Zii^c\ZmVXianl]VilZlVcibVncdiWZ\ddY[dgjh^ci]ZZcY#
CVcdiZX]cdad\n ^h hV^Y id WZXdbZ dcZ d[ i]Z YZÃc^c\ iZX]cdad\^Zh d[ i]Z '&st century.
Despite the fact that there are few applications of nanotechnology that have actually made it
to the market place as yet, there are great expectations of revolutionary changes in the entire
mode of production. Were it not for these expectations, no one would warn that we should
WZXVgZ[jal]VilZl^h][dg¶Vh^[l^h][jai]^c`^c\b^\]iegdYjXZYZh^gVWaZVcYjcYZh^gVWaZ
realities. In other words, the very concern that we should be careful what we wish for, is
WVhZYdcVc^bea^X^i[V^i]^ci]ZWdjcYaZhhedhh^W^a^i^Zhd[cVcdiZX]cdad\^XVal^h]"[jaÃabZci#
This implicit faith takes various forms. It appears in the assumption that there are so many
ediZci^VaWZcZÃihd[cVcdiZX]cdad\ni]ViZkZgndcZXVcWZVWZcZÃX^Vgn¶VcY^[ZkZgndcZ
WZcZÃih!cddcZcZZYhidadhZ#I]jh!i]ZV\ZcYVd[ºgZhedch^WaZYZkZadebZci»^hbdi^kViZY
WnVfjZhi[dgl^c"l^ch^ijVi^dch¶cdiVWVYi]^c\!hjgZan!jcaZhhdcZhiVgihWZa^Zk^c\i]Vi
these are literally possible and therefore that one need not identify the losers and those that
carry a disproportionate burden of risk. This implicit faith also takes the form of believing that
every societal or environmental or medical problem can be recast as a technical problem with
a nanotechnological solution.
The idea of boundless technical possibility is not without precedent, of course. Previous
\ZcZgVi^dchaZVgcZYidY^hWZa^ZkZ^i^cgZ\VgYidZaZXig^ÃXVi^dc!WZ]Vk^djgVaZc\^cZZg^c\!VcY
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nuclear power. It is all the more striking, therefore, that with nanotechnology it reappears
hd [dgXZ[jaan# 6h V XdggZXi^kZ id hjX] ]jWg^h! l]Vi ^h gZfj^gZY ^h hjhiV^cZY gZÄZXi^dc dc
limits of technical control, be it control of molecular structures at the nanoscale or the
Xdcigda d[ hdX^ZiVa gZhedchZh id cVcdiZX]cdad\n# HjX] V gZÄZXi^dc ldjaY b^i^\ViZ Vc
exaggerated faith in our ability to shape the world atom by atom, or in our ability to shape
the development of nanotechnology and make it safe by design.
This research agenda on WdjcYaZhh YZh^gZ VcY i]Z a^b^ih d[ Xdcigda would include a
historical component to allow for a comparison of our current faith in what technology can
YdidZVga^Zge]VhZhd[iZX]cd"dei^b^hb#I]ZgZÄZXi^dcdci]Za^b^ihd[XdcigdaZcVWaZhV
Xg^i^XVaZkVajVi^dcd[i]Z^bea^X^iYZh^gZidºa^kZadc\Zcdj\]ida^kZ[dgZkZg»!i]Vi^h!idjhZ
iZX]cdad\neg^bVg^anVhVlVnidegdejei]Z]deZidZmiZcY^cYZÃc^iZanXjggZcieViiZgchd[
egdYjXi^dcVcYXdchjbei^dc#BdgZ^bedgiVcianVcY^bbZY^ViZan!eZg]Veh!gZÄZXi^dchdc
the limits of nanotechnology may have a sobering effect on a discourse characterized by
hype and the unrealistic expectations it generates. By holding promoters of nanotechnology
accountable for their claims, it makes a contribution to the Zi]^Xh d[ egdb^h^c\ and
^chi^ijiZhºgZhedch^WaZgZegZhZciVi^dc»d[cVcdiZX]cdad\^ZhVhVegZgZfj^h^iZ[dggZhedch^WaZ
development. Finally, it has been said that the difference between technology and magic
is that technology struggles constantly against material constraints, complexities, and the
gZh^hiVcXZd[cVijgZidÃidjgiZX]c^XVa^YZVh!l]ZgZVhbV\^X^VchjhZi]Z^giddahidXdc_jgZ
a world that conforms to our wishes. A focus on limits of control will reassert the difference
WZilZZciZX]cdad\nVcYbV\^XVcYl^aaYdhdWnaZii^c\jhVeegZX^ViZi]ZY^[ÃXjai^Zhd[i]Z
task.
'#I]Z[ZVgd[Zk^a^hXdc_jgZYWni]Zi]ZbZºEVcYdgV»h7dm»¶^c[VXZd[i]ZiZbeiVi^dc
id ^bV\^cZ eZg[ZXi iZX]c^XVa Xdcigda d[ bdaZXjaZh VcY hdX^ZiVa egdWaZbh Va^`Z!
eZdeaZlVgcd[jchZiia^c\jcXZgiV^ci^Zh!YVc\Zgh!VcYZkZcXViVhigde]Z#
6h?ZVc"E^ZggZ9jejned^cihdji!i]Zhidgnd[EVcYdgVeZgiV^chidi]ZÄ^eh^YZd[WdjcYaZhh
YZh^gZ#>i^h^ciZgil^cZYl^i]i]ZfjZhi^dcd[]deZ#7nhVn^c\ºnZh»id]deZ!WnhVn^c\ºnZh»
idiZX]cdad\^XVa^ccdkVi^dcVcY^ihegdb^hZidhdakZ\adWVaegdWaZbh!WndeZc^c\EVcYdgV»h
box one might be joining rather thoughtlessly a march forward that continues dangerous
igZcYhl]ZgZeZg]VehdcZh]djaYhide!gZÄZXi!eg^dg^i^oZ#
Dcandci]Z[VXZd[^i!i]Zc!i]Zhidgnd[EVcYdgV»h7dm^hdcZd[[ZVgd[i]Ze]nh^XVadghdX^Va
dangers that are inside the box. Instead, one needs to fear primarily that the box will be
opened because it contains hope, especially the hope that technology will solve the most
pressing problems of contemporary societies. But given that hope is included in the box
along with countless dangers, there is cause to wonder and worry when governments and
societies are mostly hoping for better technologies in the face of global warming, resource
depletion, economic crises, problems of an ageing society here, problems of starvation and
genocide there.
In the case of nanotechnology, one of its most striking features is that hardly anyone
hVnhºcd»id^i#;Vbdjhan!EVcYdgV^hVÃ\jgZd[hZYjXi^dcVcY]ZgºajgZd[i]ZnZh»YgVlh
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promoters and sceptics alike to accept the invitation that they should join a broadly
YZÃcZY! jcdW_ZXi^dcVWaZ egdXZhh i]Vi \dZh Wn i]Z cVbZ ºgZhedch^WaZ YZkZadebZci d[
cVcdiZX]cdad\n»#>i\^kZhZmegZhh^dcidi]Z]deZi]ViVaal^aaWZlZaa!^[ZkZgndcZ_d^ch^c
with the belief that nanotechnologies can and will be developed responsibly. In this respect,
nanotechnology mirrors a more general trend. The environmental movement, for example,
began by reminding us that we need to accommodate ourselves to limits of growth within
VÃc^iZldgaYVcYhXVgXZgZhdjgXZh#Cdl!bVcnZck^gdcbZciVa^hihVg\jZi]Vii]Znl^aadcan
WZ]ZVgY^[i]ZnhVnºnZh»idiZX]cdad\^XVa^ccdkVi^dcVcY\gZZciZX]cdad\^Zh#I]ZkZgY^Xi
is out on which kind of environmentalist will prove to be right.
>cVYY^i^dcidVcZXdcdb^X!hX^Zci^ÃX!dgiZX]cdad\^XVaWZcZÃi$g^h`VcVanh^h!l]Vi^hcZZYZY
is therefore a philosophical hope/risk analysis. To the stories about public worries and
concerns about nanotechnology one might now go beyond the DEEPEN project to add the
stories of hope and of the ambivalence, even dangers of hope. By analyzing these stories,
VcZmeVcYZYcdi^dcd[ºg^h`»l^aaXdbZidi]Z[dgZ¶Vg^h`idhZa[VcYXdbbjc^inVh]deZh
are disappointed or basic tenets betrayed.
(#I]Zcdi^dcd[i]ZhVXgZY^h^ckd`ZYWni]Zi]ZbZºbZhh^c\l^i]cVijgZ»¶^c[VXZ
d[i]Zedhh^W^a^ind[gZ"YZh^\c^c\cVijgZVXXdgY^c\iddjgcZZYh!^iZmegZhhZhi]Z
bdgVaXdcXZgci]VidcZh]djaYcdi[g^kdadjhanY^hgjeiVcZhiVWa^h]ZYdgYZgd[i]Z
world with its sacred divisions.
For decades, perhaps centuries philosophers, scientists, and enthusiasts of all kinds
have taken a perverse pleasure in contemplating the transgressive power of science and
iZX]cdad\nidjcYZgb^cZi]ZhVXgZYdgYZgd[i]ZldgaY#I]^hb^mijgZd[hZa["ÄViiZgnVcY
self-reproach persists today and many nanoethical discussions tend towards attempts
to fuse living and non-living matter, to blur the distinction between mind and machine,
artefact and organism, between that which is constructed and that which grows. But here,
in particular, one might be asking whether lay publics and academic philosophers alike are
barking up the wrong tree.
As Martin Heidegger, Hannah Arendt, and Jean-Pierre Dupuy have pointed out, the order
of nature ceased being a sacred order a very long time ago. Indeed, we become blind to a
striking, rather novel aspect of nanotechnology if we see it merely as a next step in a long
history of scientists challenging fundamental categories, creating monstrous hybrids, or
ºeaVn^c\<dY»#L]Vi^hi]VicdkZain4
In general, nanotechnologists do not claim a mastery of nature, do not play God, destroy
one and create another world. Instead, they assimilate nature to a very mundane human
order by looking at nature as if it were just another engineer who has designed a system with
certain properties and traits. And in the eyes of nano-engineers, nature is not necessarily
VkZgn\ddYZc\^cZZg¶^i]VYidgZandcZkdaji^dcVcYXdjaYcdiWZcZÃi[gdbYZh^\c#Hd!
nZhi]ZgZVgZV[ZliZX]c^XVaig^X`hi]VilZXVcaZVgc[gdbcVijgZ!Wji^ciZgbhd[Z[ÃX^ZcXn
nature leaves much to be desired.
56

Nanotechnologies can therefore be seen as the triumph of the paradigm of design. It
VYkVcXZhi]Zegd_ZXid[YZh^\c^c\bViZg^VaVcY]jbVccVijgZVaai]ZlVnjeidhdX^Zi^Zh¶
ºh]Ve^c\i]ZldgaYVidbWnVidb»#L]ZgZbVcnZi]^X^hihldggneg^bVg^anVWdjii]ZVbW^i^dc
idYZh^\c]jbVccVijgZ!^i^hÃghid[Vaai]Zcdi^dcd[i]Z^cÃc^iZeaVhi^X^inVcYediZci^Va^ind[
Vaai]^c\hi]ViXVaah[dgZi]^XVa^cfj^gn¶^cfj^gn^cidi]Zad\^X!]jWg^h!VcYbZiVe]nh^XVa
egd\gVbd[YZh^\c#
)#I]ZbdYZgcXdcY^i^dcd[Va^ZcVi^dc^h\^kZckd^XZ^ci]Zi]ZbZº`Zei^ci]ZYVg`»
¶ZkZc^c[VXZd[bZVhjgZhidVhhjgZ^cXajh^kZcZhhVcYigVcheVgZcXn!eZdeaZhi^aa
[ZZaedlZgaZhh#
When people worry that they are being kept in the dark, they raise the question of power.
While expressing their own feeling of powerlessness they also believe that there is a power
that more or less deliberately misleads them. But where might we locate this power in
respect to the development of nanotechnologies, and where do the asymmetries of the
powerless and the powerful appear? Here, the experience of European citizens with regard
to nanotechnologies appears to be very different compared, for example, to the experience
of South American farmers with regard to the agricultural technologies that are introduced
by global corporations. This difference needs to be understood by way of a careful analysis
d[edlZg in its various forms.
When European citizens feel that they are kept in the dark, one cannot straightforwardly
trace this back to a sinister conspiracy of corporations or political interests. And if there
are techniques of exclusion and inclusion at work, it is not apparent how these operate.
After all, people express their powerlessness in an environment that appears to be all about
inclusiveness in an effort to make their concerns heard. But perhaps one can trace this
feeling to a general sense of unease that results from the very fact that power is nowhere
visible. As in a hall of mirrors, power is everywhere and nowhere, and as in a hall of
mirrors, it might work by drawing all of us into a dynamic of consumption and innovation
as ends in themselves. This immersive or participatory conception of power might have to
be distinguished from those that are based on violence or interest or discipline or control.
What needs to be understood is that in our European societies, there is nearly unanimous
support of nanotechnologies but that there is a lingering unease even among those who
join in.
*#I]ZXg^i^fjZd[Zmead^iVi^dcgZhdcViZh^ci]Zi]ZbZºi]Zg^X]\Zig^X]Zg»¶^c[VXZ
d[i]ZeZgkVh^kZcdi^dci]VicVcdiZX]cdad\nl^aadeZccZlldgaYhd[Xdchjbei^dc
VcYZkZcVcV\Zd[\adWVaVWjcYVcXZ!eZdeaZVgZXdcXZgcZYVWdjii]ZgZVa^i^Zhd[
injustice and inequality.
DcÃghih^\]i!i]Zcdi^dci]Vii]Zg^X]ValVnh\Zig^X]ZgZmegZhhZhVcZaZbZciVgn]^hidg^XVa
ZmeZg^ZcXZ! cVbZan i]Vi i]Z WZcZÃih d[ ZkZc i]Z bdhi k^h^dcVgn cZl iZX]cdad\^Zh VgZ
distributed unevenly. Some get rich and others remain totally deprived and between these
ZmigZbZhVgZdgY^cVgnX^i^oZchl]d\ZiVh]VgZd[i]ZWZcZÃih^[i]ZnVgZl^aa^c\ideVni]Z
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eg^XZ#=dlZkZg!i]^hXdbbdceaVXZiV`ZhdcVheZX^Vah^\c^ÃXVcXZ^ca^\]id[egdb^hZhi]Vi
cVcdiZX]cdad\^Zhl^aaegdYjXZ\adWVaVWjcYVcXZ!i]Vil^i]i]Z^g]Zaei]ZJc^iZYCVi^dch»
millennium goals will be met, that it can be safe by design and therefore cause no harm,
i]Vi^iXVcYgVlZkZgndcZid\Zi]Zghdi]ViZkZgndcZl^aaWZVWZcZÃX^VgnVcYcddcZVadhZg#
This lofty rhetoric is inspired by ideas of justice, if only in the sense that it envisions an
equality of unparalleled wealth. But all the while, this rhetoric may harbour profound
injustice, if only because it does not take the time and effort to identify the cost that is
associated with an investment in the development of nanotechnologies. As Dupuy points
out, it is a dream of reason that celebrates the power not only to control molecules but
also to guarantee the splendid future of our societies, and this dream of reason has no
eVi^ZcXZl^i]Xdci^c\ZcX^ZhVcYZmiZgcVa^i^Zh!l^i]XdbeaZm^inVcYh]ZZgWVYajX`¶^i]Vh
no patience, in other words, with human suffering. And this blindness to suffering is even
more pronounced when it comes to animal suffering: some argue that nanotechnologically
enabled analytic techniques will put an end to animal testing, whilst at least in the short and
medium term they appear to increase. Such asymmetries of rhetoric and perception run
ahead of the material exploitation that may follow without careful attention to losers and
potentials for harm, and without due consideration of fjZhi^dchd[_jhi^XZ#
+# I]Z jcXZgiV^ci^Zh d[ V\ZcXn VcY VXXdjciVW^a^in ZbZg\Z ^c i]Z egdXZhh d[
ºgZhedch^WaZYZkZadebZci»¶^c[VXZd[VcdeZc^ck^iVi^dcidVaahdX^ZiVaVXidghi]Vi
i]Vii]ZnXVch]VgZ^ci]ZgZhedch^W^a^in[dgi]ZYZkZadebZcid[cVcdiZX]cdad\n!
i]ZhZVXidghWZ\^cidldcYZgl]Vii]Z^ghXdeZd[^cÃjZcXZVcYV\ZcXngZVaan^h#
The DEEPEN project considered the stories that are being told by European citizens,
scientists, business representatives, and policy makers. But why does one tell stories at
all, especially regarding issues in the policy arena? Stories are a way to represent how the
world works, how things came to be the way they are, who is to be praised and who to be
blamed. However, one of the striking features of the nanotechnology-stories is that they
fail to perform this role. They are strangely in limbo, suspended in thin air, unable to link
cVcdiZX]cdad\nidheZX^ÃX^ciZgZhih!hdX^VadgZXdcdb^XYg^kZgh!dgldgaYk^Zlh#>chiZVY!
i]ZngZ[ZgkV\jZanidVldgaY^cl]^X]º^ccdkVi^dc»VeeZVghidWZVcZcY^c^ihZa[#I]ZnYd
not assign praise and blame.
This feature of the stories is unsettling and draws attention to the reasons why they fail to
\V^cigVXi^dc/Cdidcan^hi]ZYZÃc^i^dcd[cVcdiZX]cdad\nVaa"ZcXdbeVhh^c\!Zajh^kZ!VcY
diffuse, but so is the idea of innovation and so is the notion of responsibility when it is
jhZYiddWgdVYan#>ci]ZXjggZciXdciZmid[gZhedch^WaZYZkZadebZcid[cVcdiZX]cdad\n»!
everyone is invited to assume responsibility for the development of nanotechnology. At the
hVbZi^bZ!]dlZkZg!eZdeaZ^cºedh^i^dchd[gZhedch^W^a^inVcYedlZg»VgZigVch[dgbZY^cid
i]ZeVgVYdm^XVaÃ\jgZhd[hiV`Z]daYZghl^i]djiVX`cdlaZY\ZYhiV`Zh#8Vhi^ci]ZgdaZd[V
stakeholder at a public forum on nanotechnologies, scientists and business representatives
are supposed to act as individuals with opinions and concerns and not as advocates
for powerful interests. The stakeholders who join together as individuals speak only for
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i]ZbhZakZh ¶ i]Zn VhhjbZ gZhedch^W^a^in i]gdj\] bZgZ eVgi^X^eVi^dc Wji i]Zn XVccdi WZ
held responsible for it. In the meantime, the responsibility of decision makers and even the
[VXii]ViYZX^h^dchVgZWZ^c\bVYZY^hVeeZVghWZ]^cYi]ZkZ^ad[ºgZhedch^WaZYZkZadebZci#
It is high time, then, to revisit the notions of V\ZcXn!gZhedch^W^a^in!VXXdjciVW^a^in! and
i]ZgZWnidgZcYZgi]ZbbdgZYZÃc^iZVcYbZVc^c\[ja#I]^h^hViVh`cdi_jhi[dge]^adhde]n
but for new ways of organizing responsibilities. We observe, for example, numerous
strategies by policy makers, publics, and industry to meaningfully differentiate good and
WVYÃgbh!l]ZgZº\ddYÃgbh»Y^hi^c\j^h]i]ZbhZakZhWnVhhjb^c\gZhedch^W^a^in^cXgZY^WaZ
ways. Might such a conception of responsible innovation or might such new institutions of
public vigilance serve to distinguish in a similar fashion good and bad governance, good
and bad research in nanotechnology?
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4
Final observation
What the DEEPEN project has achieved and the research that needs to be done became
k^h^WaZdcani]gdj\]VYZa^WZgViZXdbW^cVi^dcd[VeegdVX]Zh#Dci]ZdcZ]VcY!9::E:C
conducted a kind of opinion research with advanced methods of public engagement
VcYY^hXdjghZVcVanh^h¶hjX]VhVgZhj^iVWaZidi]Z:8"[jcYZYºXddgY^cVi^c\VcYhjeedgi
VXi^dch»l]^X]VgZXdcXZgcZYl^i]i]ZfjVa^ind[Xdbbjc^XVi^dcWZilZZcgZhZVgX]!eda^Xn!
VcY :jgdeZVc ejWa^Xh# Dc i]Z di]Zg ]VcY! [dg ejgedhZh d[ VcVanh^h VcY jcYZghiVcY^c\!
this research was related to theoretical traditions and perspectives from philosophy, social
science, and political theory. The preceding analysis demonstrates that it is one thing to
elicit the ethical intuitions or standard repertoires of stakeholders, publics, or policy makers
and quite another to identify the challenges posed by emerging nanotechnologies. As it
turns out, the intuitions that are brought to the table by most stakeholders and concerned
ejWa^XhgZÄZXiVhhjbei^dchVWdjiZbZg\^c\iZX]cdad\^Zhi]ViVgZWZ^c\X]VaaZc\ZYWni]Z
nanotechnological programs and visions. Where our intuitions begin to fail us as a guide
^cZi]^XVaVcYeda^i^XVabViiZgh!l]Vi^hgZfj^gZYÃghid[Vaa^h^begdkZYjcYZghiVcY^c\#LZ
would be heading down the wrong path, therefore, if DEEPEN were to have been the last
EC-funded gZhZVgX] project in this area.
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This report is based on several internal documents that were produced as part of
the DEEPEN research process. These are available on request (contact the project
coordinator, Phil Macnaghten, on p.m.macnaghten@durham.ac.uk).

x

GZk^ZlHiViZbZci/E]^adhde]^XVa6cVanh^h! 2007, Arianna Ferrari. This
provides an extensive survey of past and current contributions to ethical
gZÄZXi^dcVWdjicVcdiZX]cdad\^Zh#

x

9^V\cdh^hGZedgi/:i]^Xh^ci]ZGZVaLdgaY, 2008, Arie Rip and Clare Shelley-
:\Vc#>YZci^ÃZhhdbZd[i]ZXZcigVai]ZbZhi]ViXdcXZgchX^Zci^ÃXVcY
industry stakeholders.

x

Ldg`^c\EVeZg/8dbeVgVi^kZ6cVanh^hd[AVn:i]^Xh^cIld:jgdeZVc
CVi^dch! 2008, Durham and Coimbra project teams. This provides an analysis
of conversations with citizens in the UK and Portugal from which the public
narratives described in this document are derived.

x

Ldg`^c\EVeZg/<dkZgcVcXZVcYGZ\jaVi^dcd[CVcdiZX]cdad\^Zh^c:jgdeZ!
2008, Arie Rip and Matthew Kearnes. Gives an analytical overview of the
ºcZl\dkZgcVcXZaVcYhXVeZ»d[cVcdiZX]cdad\n#

x

8dcig^Wji^c\GZedgi/<dkZgcVcXZVcYGZ\jaVi^dcd[CVcdiZX]cdad\^Zh^c
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\dkZgcVcXZaVcYhXVeZ!X]VgVXiZg^h^c\i]ZlVnh^cl]^X]ºcVcdiZX]cdad\n»
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8dcig^Wji^c\GZedgi/:c]VcX^c\:i]^XVaGZÄZm^k^in^ci]ZGZVaLdgaY! 2009,
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deedgijc^i^Zh[dgZc]VcXZYZi]^XVagZÄZXi^dcl^i]^ccVcdhX^ZcXZVcY^cYjhign#
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i]ZÃkZaVncVggVi^kZh9::E:CgZhZVgX]]Vh^YZci^ÃZY#I]ZeVeZgh]dlhi]Z^g
linkage to the classical and modern themes of desire, evil, hope, alienation,
and exploitation and probes their adequacy for dealing with the peculiar
ambitions of nanotechnologies.
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In addition, a number of journal articles and book chapters have been developed
by members of the DEEPEN team drawing on DEEPEN research. These include:
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A special issue of the journal CVcd:i]^Xh, focussing on DEEPEN analysis of
ethics and narrative, is planned for early 2010 and will include work by Clare
Shelley-Egan, Jean-Pierre Dupuy, Alfred Nordmann, Sarah Davies and Phil
Macnaghten.
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Gammel, eds. K^h^dcZcYZgCVcdiZX]cdad\^Zc#Berlin: AKAVerlag.
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Ferrari A. 2010. CVcdZi]^Xh#6Xg^i^XVagZk^Zld[i]ZYZWViZ#Berlin:
AKAVerlag.
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GZhedch^WaZCVcdiZX]cdad\nHXZcVg^dEgd_ZXi»#CVcdiZX]cdad\nEZgXZei^dch
4:1, 65-71.
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Kearnes MB, and Rip A. 2009. The emerging governance landscape of
nanotechnology. In ?ZchZ^ihkdcGZ\ja^Zgjc\/Ojbeda^i^hX]ZcJb\Vc\b^i
YZgCVcdiZX]cdad\^Z!ZYhH<VbbZa!6AhX]VcY6CdgYbVcc7Zga^c/
Akademische Verlagsgesellschaft.
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AhX]6!<VbbZaH!VcYCdgYbVcc!6#'%%.#DWhZgkZ¶EgdWZ¶GZ\jaViZ0
Embedding Nanotechnological Developments in Society (Report prepared
for the German Federal Ministry of Education and Research), In?ZchZ^ih
kdcGZ\ja^Zgjc\/Ojbeda^i^hX]ZcJb\Vc\b^iYZgCVcdiZX]cdad\^Z! eds S
<VbbZa!6AhX]VcY6CdgYbVcc7Zga^c/6`VYZb^hX]ZKZgaV\h\ZhZaahX]V[i#
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Nordmann A, and Rip A. 2009. Mind the gap revisited. CViCVcd 4 (5):
273-274.
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