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Abstract

This thesis sets out to answer the question of hegulatory regimes come into being,
surfacing the limited attention paid to hegemonyraditional accounts of policy-making. In
detail, | address the conundrum of how a particimtarpretation of the regulatory problem
with a new technology, and of its solution, couddatr on under conditions of uncertainty.
Indeed, | seek to address this research problemowfto regulate a new technology through
the two original and rich case studies of nanoteldgy governance in Germany and the
United Kingdom. Until 2009, the governance of nagbhologies was marked by soft
approaches to nanotechnology regulation, such & WK industry's "Responsible
NanoCode," or the German Industry Association'sid®g Principles for the Treatment of
Nanotechnologies." Problematized against expergemgth strict regulation of genetically
modified organisms, | explore how under conditiasfsuncertainty this particular soft

approach to regulating nanotechnologies could aatch

In my analysis, | identify a new form of regulatievhich is characterised by — what |
conceptualise as — lagic of pre-emption This logic of pre-emptiormanifests in a new
regulatory regime marked by the 'responsible dgretnt of nanotechnologies.' In so doing,
it leads to a new way of regulating the unknowrt tiearticulates the notion of regulation
against the background of innovation. Deployingtmall discourse theory, | carve out the
role of fantasy and the affective dimension of rianlbnology governance and the contingent
constitution of the regulatory object as importamctors impacting on the upcoming
regulatory regime. Methodologically, | contribute the conceptual work on hegemonic
policy analysis by building on Jason Glynos' andviBDaHowarth's ‘logics of critical
explanation’ that | articulate in my empirical emguogether with concepts from rhetorical

policy analysis.
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Introduction

"Paradoxes are nothing but trouble. They violat riost elementary principle in logic: Something
cannot be two different things at once. Two corittady interpretations cannot both be true. A
paradox is just an impossible situation, and praltlife is full of them." (Stone 2002:1)

In August 2009, the news agency Reuters spreadhéies about seven Chinese factory
workers who had developed severe lung damage frdraling nanoparticles during the
production process (of paints). Two of the femahetdry workers had died from the
conditions. The science journhlature featured the story (Gilbert 2009). The connection
between nanoparticles and the lung diseases déat¢hary workers was postulated by a paper
published in theEuropean Respiratory JournglSong, Li & Du Eur 2009). The article
triggered much discussion, for example in Bugopean Respiratory Journdkelf, in which
nanotoxicologists objected to the assumption tlaatoparticles caused the lung diseases
(Brain, Kreyling & Gehr 2010). Indeed, Reuter'dialireport had quoted a U.S. government
expert who had downplayed the role of nanoparticiethe deaths, arguing that "the study
was more a demonstration of industrial hazards #ranevidence that nanoparticles pose
more of a risk than other chemicals” (Lyn 2009)ni&irly, Anthony Seaton, an expert in
occupational medicine, pointed out that the incidend more about a total failure of health
and safety measures (the workers were handlingaimgs without protection) than about
nanoparticles’ toxicity. Th&laturearticle also cited Ken Donaldson, who had madesnew
2008 with his studies on nanocarbontubes behavegalsbestos fibres, as questioning the
results of the Chinese study: "I don't doubt thetoparticles were present, but that does not
mean they were the main arbiters" (Gilbert 2009. dénsidered the plastic material the

patients worked with as the more likely culpritigib.

This case brings out the multiple problems reguatoolicymaking faces in regard to
emerging technologies. Governance under such ¢onglibf uncertainty has to deal with
competing truths and problems of definition. Inde@dnotechnology exemplifies this
problem particularly well as a brief analysis ofetlscience of this emerging field
demonstrates: Broadly speaking, nanotechnologysefeintervening or to using materials
on the nanoscale, which is often limited to 1nnMi@@nm. 'Nano' is thus a measurement of
scale representing f0of a meter. In order to illustrate how small thi talks at
nanotechnology conferences or introductions tontrofield for lay people frequently state

that the relation between a football and the gl@banalogous to the relation between a
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meter and a nanometer. Others refer to the widthehair for illustrative purposes, which
is approximately 50.000 to 80.000 nm. At the naatescthe characteristics of elements
change because the nanoscale signifies the intelfatween the quantum world and the
world of mechanical physics. That is, mechanicalsptal laws are no longer valid at a scale
where quantum mechanics dominates (Kulinowski 2D08)6:Nanotechnology thus seeks to
use these new functions and properties for prodactsnanufacturing processes or to

manipulate atoms and molecules in order to prodege materials.

With this in mind, the concept of 'nanoparticlesiieh informed the debate following the
death of the Chinese workers refers to particlaswlere constructed or that had experienced
nanotechnological intervention during their produtt However, defining nanoparticles or
nanotechnology is far from straightforward, as definition of nanotechnology cannot be
disentangled from the different visions constitgtithe field. To clarify this, we have to
consider that the above-introduced term 'nanoperiwould also refer to particles naturally
occurring on the nanoscale, like fine particulaftdanotechnology at the same time cuts
across heterogeneous and previously unrelated robsdeelds ranging from physics
(quantum physics, material sciences, electric egging) and micro-electronics to
chemistry or molecular biology (Williams 2006:331).

In addition, nanotechnology at the same time appdarhave endless possibilities of
application. The potential applications of nanotestbgy are so broad that nanotechnology
appears as a panacea for almost any problem hunthfktes (Kearnes & MacNaghten
2006:282). Indeed, nanotechnologies take high ipyion many research and development
policies worldwide, and they are continuously dedth as the "key technologies of the’21
century.” For instance, a classical and influengabmple promoting the revolutionary
promises of nanotechnology is the U.S. report "@ogwg Technologies for Improving
Human Performance: Nanotechnology, Biotechnologyforination Technology and
Cognitive Science" (NBIC Report), published by MihRoco and William Bainbridge
(2002) who both work for the U.S. National SciefRoeindation (Woods-Bennett 2008:209).
The report discusses, for instance, how nanosealetigs can play a role in preserving food
production, and thus preventing world hunger, wiatgially claiming that nano-enabled
biosensors will ensure public health and prolongess (see Bainbridge and Roco 2002:34).

In sum, the ability to intervene at the atomic amalecular level is repeatedly attributed the

10/265



capacity to shape any facet of human activity (Mata 2006:20) and to be powerful enough
to change the future of humanity (Woods-Bennett32280).

Against this context, the risk of health problenasised by nanotechnologies (as in the case
introduced above) presents itself as somewhat irewant. However, appeals to the
advances offered by nanoparticles cannot be didofean potential negative flipside of
using these new properties that arise at the nafeoda short, nanomaterials may bear new
risks. For example, the element gold, which isowlland inert as bulk material, becomes
red and toxic (Clift 2006:49) in a certain partit@ form. In addition, nanoparticles are
small enough for crossing the membranes of humbs dden again, the exposition of the
human body to fine particulate is nothing new; gidiscussions around diesel particulate or
asbestos fibres come to mind. Nevertheless, aniaguce of nanoparticles to asbestos is
perturbing, and the question of how far nanopasichre new (and bring on the benefits
indicated above) or not new (and thus part of tlaenary issue of fine particulate) is equally
confusing, to say the least. The question reallywisether and which engineered
nanoparticles (which are manufactured by meansaobtechnology) differ from naturally
occurring nanopatrticles. Yet, again, in discussi@tadying matter on the nanoscale and
producing new matter on the nanoscale is ofterrddunmportantly, it is unknown whether
nanomaterials act and react differently than otineterials or differently than the same

material in bulk form.

In other words, nanotechnology brings to the fdre difficulties of regulatory policy-
making under conditions of uncertainty. Until 2068 governance of nanotechnologies was
marked by soft approaches to nanotechnology reaguolaisuch as the UK industry's
"Responsible NanoCode," or the German Industry éiasion's "Guiding Principles for the
Treatment of Nanotechnologies." Such documents siclalty recommend that
nanotechnology should be handled responsibly, parest, and with a willingness for
dialogue. Nanotechnology governance is often haked turning point in approaching new
technologies. Policy statements on nanotechnoldigy srequently a thorough discussion of
the ethical, societal, and health implications déehnology that is, supposedly, still in its
infancy. Nanotechnology is largely regarded asrofte an opportunity to apply "learnt
lessons" and "to get it right the first time" (de®, Goldenberg & Einsiedel 2006, Balbus,
Denison, Florini & Walsh 2006, Kenneth & Thompsdd02 ,Metha 2006). These notions
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refer to missed chances with other technologiessarenhtific risks (e.g., BSE-crisis) and to
public reluctance towards these (e.g., GMO).

Set against the uncertainties introduced beforis, jtarticularly interesting how governing
bodies could put in place regulatory regimes fanatechnologies under these conditions.
How did they deal with competing truths, opposirggnaénds, and problems of definition?
And what constituted the move to forms of soft tagan when in other regulatory fields,
such as biotechnology governance, Britain and Geymaere among those who have
adopted a precautionary approach to regulation“b@sure, risks arising from genetic
modification have not been proven and thus remasn uacertain as the risks of
nanotechnology. Thus, when problematized agairnsrences with genetic modification, it
is paradoxical that a soft regulatory approach sstbfior nanotechnologies seems to take
such new and still homogeneous forms across natiinshe same time, it would be a
misinterpretation to read this shift towards fld&ilpolicy instruments too quickly as de-
regulation. Policy instruments such as environmlemanagement systems, corporate
reporting systems or codes of conduct can as veelsden as new techniques of control
designed to obtain constant oversight (Levi-Fawi52P2). If we see codes of conduct as a
new form of control-mechanism, we can turn the pzn the head and wonder how soft
'soft regulations' are and whether not tight owgisiis introduced into nanotechnology.
What then justifies the vast amount of attentiomatechnology receives in the form of
reports, working groups, stakeholder forums, caitizenferences, ministerial meetings, and
so forth? After all regulatory action on genetigeeering seems to be more justified as
genetic engineering intervenes in life itself ahds, encompasses a relatively clear policy
field. In contrast, nanotechnology covers a rangéisparate areas and constitutes a diffuse
field. Furthermore, new toxic substances are predugvery day, for example, within the

chemical industry, without gaining similar promimeron the regulatory policy agenda.

This dissertation responds to such questions, isgd&i answer the key research question of
how this particular regime of regulating nanotechnology came into dpeinder conditions

of uncertainty. Indeed, what regulatory practicesemyed and how did they take hold?

Nanotechnology thus serves here as a significasé ¢ta analyse the emergence of a
regulatory regime. More specifically, it promptsiamber of connected questions. How did

it come to be taken for granted by policymakerg tlenotechnology was something to be
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concerned about at all? And if policymakers weradgulate nanotechnology, what was
nanotechnology anyhow?' How was it defined oveetand in which political contexts?

In answering such questions, | will conduct an gsialof two case studies: nanotechnology
governance in Germany and the United Kingdom. Gaymand the UK were chosen as
cases because both countries made clear effosteafme nanotechnology regulation and were
what | term 'early adopters' in the field of nambi@logy governance. On the one hand, the
report of the UK Royal Society and Royal Academyeafjineering titled "Nanoscience and
nanotechnologies: opportunities and uncertaintiegeived much international attention
from its commissioning in 2003 onwards, and UK extohaired important EU working
groups on issues of nanotechnology regulation. l@nother hand, Germany has been the
clear nanotechnology leader in Europe in termsatémts and publications in the field. Both
states however demonstrated certain parallel palidlevelopments in the 1990s with the
rise of social-liberalism, marked by the electiarcess of New Labour in 1997 and the
Red-Green Project in 1998. In addition, both stad@perienced public resistance in
biotechnology governance (against genetically mediforganisms [GMO]) and severe
crises of public confidence in public instituticaf$er governance failures in the course of the
bovine spongiform encephalopathy (BSE) crisis. Minatess, notable differences also exist
between the two cases. Concerning biotechnologgmawnce, for example, the UK has the
most liberal regulation of embryonic stem cell gst in Europe, while Germany adopted a

restrictive approach (Gottweis & Prainsack 2006).

Existing theoretical approaches on regulatory patiaking tell little about explaining the
emergence of a specific regime in a specific canbecause they have tended to focus on
developing large, overarching explanations to arpthe development of regulation. In
general, the regulation literature (see Hood, Reths& Baldwin 2001, Majone 1994)
distinguishes between normative theories, positthisories, and theories of the risk state. In
detail, normative theories of regulation assumd tha state should only operate if the
market does not produce an optimum itself (Majo®®4181). These approaches thus
develop explanations of moves towards regulatiorthasresult of "functional or market-
failure” (Hood et. al. 2001:63). The positivist tnes about regulation (i.e., Stigler, Wilson)
provide “interest-driven” (Majone 1994:82) instrurted accounts which assume that
practices of regulation are influenced by the défe size and power of interest and lobby

groups (Hood et al. 2001:65). Theoretical approathat see the "regulatory state as a risk
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state" (i.e., Giddens, Beck) (Moran 2007:26) depelgpical metanarrative accounts of
structural changes in society and the economy bey toften give opinion-responsive
answers suggesting that "public policy follows pal@pinion” (Hood et al. 2001:64) as
whether 'public opinion' can be simply reducedrtorelependent variable. After this general
categorisation of traditional approaches to regmatpolicy-making, let me present two
scholars in more detail: Among the best known teeoans on regulation is Giandomenico
Majone who assumes that regulations paradoxicatisease instead of decrease as the state
retreats from public ownership in the wake of niéesialism. According to Majone, new
demands of keeping control arose with the retré#testate; these demands led the state to
increasingly rely on regulation for control (Majo©894:78). Along with this rise of scope
and depth of regulations came a change in the iumaif the state asegulatory state
Despite its implicit aim of providing state-contrtthe new regulatory work does not show a
control-structure, but regulation has become lgggous and less burdensome; it works, for
example, with economic incentives (Majone 1994. @0similar argument is suggested by
David Levi-Faur (2005), who writes about the glot#fusion of regulatory capitalismHe
suggests as well that neoliberalism implicates easing regulation. He supports his
argument by citing the empirical example of thee¢emmunication and energy sector
showing the increase of regulatory agencies asudtref increased privatisation.

As concerns the research question of this thesisv—ho specific regulatory regime
emerged—scholars like Majone and Levi-Faur opetatehigh because they discuss big
structures on the global and national level. A 8otuto this problem of overarching, de-
contextualised explanations could be found in catedies.In fact, there are relatively few
thick descriptive case studies. One such attenmpeisvork of Hood, Rothstein and Baldwin
presented, for example, in their book (20@yvernment of Risk: Understanding Risk
Regulation Regimed hey provide a sound comparative analysis of lrngsh regulatory
regimes against a set of variables, which they ldpeel. Thus, they order a complicated,
messy policy field. However, their description acategorization does not explain how
regulation developed. For example, their reductibthe external variables of the regime's
context to market failure, public perception, ietr groups or the world of regulatory
bureaucracy restricts the theories' power to empthe emergence of nanotechnology
regulation. Traditional studies on regulatory pglinaking do not pay attention to the
construction of meaning in and through policy-magkifor example, they take the regulatory

object (nanotechnology) as given and thus, theyknd to how the (changing) construction
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impacts on regulatory policy-making. As | will aguthere was no market failure, few
interest groups had a strong profile in the fiddd data about public perception show
ignorance. Most importantly, such explanations faikcapture the uncertainty when actors
might not even be able to determine their interetfis messy reality of nanotechnology

governance or how nanotechnology entered intogelatory agenda at all.

In sum, traditional approaches to regulatory petitgking either understand the cases (i.e.,
Hood, Rothstein and Baldwimy they understand the overarching structures (e®i-Eaur,
Majone) but they do not fuse these explanatoryl$evieccording to my rationale, we need to
understand both: the casemnd their conditions; we need theoretically informed
contextualised case studies: An empirical studyaatgulatory regime in question shall
neither subsume the concrete case under univensal mor reduce any explanation to the
particular context of the case (Glynos & Howartl®20 But more importantly, traditional
accounts of policy analysis do not get how actaal dvith uncertainty and contingency.
Uncertainty poses particular problems for governsiems decision-making is highly
politicised when no recourse to ‘facts' is possibhen faced with new technologies. To
decide what is true or false includes choice antticgency. Hence, knowledge and power
are two sides of the same question: "who decidest Wowledge is, and who knows what
needs to be decided?" (Lyotard 1979:8). Howevaditional approaches of policy analysis
treat a regulatory issue such as an emergent tlegynalespite the just mentioned
complexities as linear and determined developmaetfiowt acknowledging that technology
development is a political process. Consequerttby either subsume regulation as response
to overarching structural drivers or they reducerag to instrumental, calculating actors.
Thus, we need theoretically informed cases and rapoehensive theoretical approach
making sense of uncertainty and acknowledging ogeticy and hegemony in the
production of meaning. Power, generally, has baegely neglected in existing studies on
nanotechnology, with the exception of the work oscha Wullweber (2010) and Petra
Schaper-Rinkel (2006), who, however, do not carvet avhat this implies for

nanotechnology regulatory policy-making.

Hence, this thesis seeks to address the lacunelziring the emergence and sedimentation
of the nanotechnology regulatory regime by drawangpost-structuralist policy analysis. A
post-structuralist policy analysis acknowledgeseutainty and contingency; deploying a

post-positivist epistemology, it draws particul&eation to the constitutive role of language.
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My approach complements existing poststructuratstdies on regulatory policy-making
with political discourse theory's insight on heg&mand the role of fantasy. From this
perspective, a regulatory regime can be understmda hegemonic discourse, which
constitutes certain rules (or logics) guiding piet and which is — at the same time —
constituted, reproduced and transformed in theaetipes. By carving out how fantasmatic
appeals grip policy-makers, | will generate innoxatinsight on the role of affective,
emotional responses in nanotechnology regulatohgypmaking which brings to the fore

the politics and contingency of the emergencereigalatory regime.

The poststructuralist policy analysis, that | enyplacknowledges that we have to ask what
the conditions of possibility are that — under dtods of uncertainty — meaning can be
created in terms of what nanotechnology is and hamotechnology can best be governed.
In uncertain situations, we can take recourse tgimation in order to make sense of events.
Ezrahi (2004) suggests that we in our time expedemshift from foundational to dynamic
conceptions of reality in which reason is incregiircomplemented by "imagination as the
faculty which consciously mediates the making andchaking of political worlds" (Ezrahi
2004:260). In fact, an abundance of studies of temhmology and society deals with
narratives, visions, and imaginations in nanotetdmo(see i.e., Ferrari & Gammel 2010,
Wickson 2008, Berne 2006). Much has also beenesritih nanotechnology regulations (see
i.e. Stokes 2009, Bowman & Hodge 2007, Owen 20Bu).in contrast to the study at hand,
none of these account for the constitutive rolelistourse in explaining nanotechnology
regulations or set forth a critical explanation tbe conditions of possibility for this

discursive formation to emerge.

Analysing hegemony in public policy from a poststuralist political discourse perspective
remains an innovative endeavour (see the work efiddEowarth, Jacob Torfing, Steven
Griggs, Stephen Jeffares, or Jeremy Jacobs). Withempirical enquiry into regulatory

policy-making on nanotechnologies | contributelte tonceptual work on hegemonic policy
analysis which has culminated in Jason Glynos' Baslid Howarth's book "Logics of

Critical Explanation.” Building on their formalizéchmework, | will conceptualise practices
that subscribe to, carry on, and reproduce the teahnology regulatory regime as social
practice. Practices that challenge, deconstruct,cliange the existing regulatory regime, |
call political practices. Accordingly, the employedeoretical framework distinguishes

between three logics as basic units of criticagénpitetation and explanation: social logics
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that characterize social practices or regimestipalilogics that enable social practices, their
institution and contestation; and fantasmatic Isdilsat assist in explaining what drives
political practices (Glynos & Howarth 2007). Thréughy empirical work, | demonstrate

that political discourse theory, formalized in tlgics-framework and complemented with
concepts from rhetorical policy analysis providesugful approach to generate new results
on hegemony in technology governance (see partigulae discussion in chapter 7).

Methodologically, | investigate the practical modégsough which the governance and
regulation of nanotechnology have been accomplifiyeattending to their broader political
construction and their socio-political context. iny approach to policy analysis and
hegemony, | provide a critical explanation in saVesteps: problematization, genealogy,
articulation, and evaluation/judgement. In terms aofalysis, rhetorical shifts, general
equivalences—for example, in terms of analogies] ametaphors—and a corpus of
arguments in the articulation of demands are trclk®r example, the nanotechnology
regulatory debate concentrated on questioning venetRisting regulations were sufficient
or whether new regulations for nanomaterials weeded. In this regulatory struggle, the
issue whether nanotechnology was considered "new'nhot new" became an issue of
politics as well as the question of what was cfassas "nanotechnology.”

Contributions to understandings of regulation

This dissertation argues that a new mode of reigmlatan be observed in nanotechnology
governance, compared to the likes of biotechnotpmyernance. Several academic articles in
the field, such as Barben et al. (2009), diagnosedniqueness of nanotechnology
governance. Nanotechnology governance supposedytstanding because of the amount
of dialogue initiated at the interface of scienpejitics, and public. In addition, these

dialogues are said to come in early; reiterating dnticipatory aspect in nanotechnology
governance. In nanotechnology, this literature saydicy-makers are aware of the co-
production between science and society; and deemiaking acknowledges that it must

include "foresight, self-awareness, and imagindt{&arben et al. 2009).

My first contribution is to demonstrate that thequeness of nanotechnology governance is

produced by the continuing imagination of potentiahflict and the strong demand to avoid
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polarisation and protest. | develop an explanatdgvice to account for this new
development in science policy, which | callagic of pre-emptionThis political logic is
carried by the assumptions that conflicts shalbbgcipated (pre-) and settled before they
even emerge (emptied). Anticipation is nothing pernew in policy. Particularly in the
context of environmental policy, anticipatory pghmaking had been a term which signifies
the move towards a "more pro-active environmentdicp regime” (O'Riordan 1989) since
the end of the 1980s. A related term is precautiompolicy-making. Prominently, the
Precautionary Principle was introduced in technplggvernance to “intervene pro-actively
to pre-empt harm" (Feintuck 2005). However, eventh& logic of pre-emption, |
conceptualise, has certain features in common pvithaution and anticipation (for example
foresight and intervention), it is different in fiscus on pre-emptingonflict In this respect,
the logic of pre-emption identified in my study o&notechnology governance is also
different to Anderson's valuable work on pre-emptidnderson 2010). Based on Deleuze's
logics, he identifies and compares a logic of puéica, a logic of pre-emption and a logic of
foresight as ways to cope with future in policy-nmgk The use of similar terms shall,
however, not mask over the differences in our testde subsumes pre-emptive war within
his logic of pre-emption. But pre-emptive waitiates conflict In contrast, the logic of pre-
emption, | identified, aligns all efforts #void conflicts This strong demand to depoliticise

is new in technology governance.

My second contribution to policy analysis and te ttanotechnology governance literature is
to highlight the role of fantasmatic appeals inipemaking, in particular the centrality of
imagining conflict. While authors like Kearnes (8)0Kearnes and Rip (2009), and Barben
et al. and Guston (2007) contributed significantty characterising nanotechnology
governance, they did not explain how nanotechnoldgyeloped; how this particular
regulatory regime caught on. They acknowledge @mekdround of public engagement and
the rise of horrific fantasies, but my analysis essarily complements their work by
addressing how policy-makers took the horror faatass 'true’ and how they initiated
action on it. That is, by bringing in fantasmatppaals and emotional, affective responses in
policy-making, | demonstrate the link between indizal agency and collective decision-
making. | will demonstrate that the imaginationpaftential conflict is captured by former
experiences of protests against genetically matlifieganisms (GMO) and governance

failure in the BSE-crisis. Nanotechnology goverraicthis sense can be interpreted as the
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answer to the problem of GMO. While GM governanegcgated risks and met them with

precaution, nanotechnology governance anticipaieBicts and meets them pre-emptively.

Third, in addition to the fantasmatic aspect, heaout the importance of considering context
and the role of articulation. Indeed, | contributethe literature of nanotechnology and
society with a detailed rich comparative case stday analyse how actors used the term
nanotechnology in regulatory debates in concretgests allows me, for example, to point
to the emptying of meaning of the term 'nanotecbgwl In fact, | bring out the contingency
in the constitution of nanotechnology and how thmigpacts heavily on the emergent

regulatory regime.

Structure of the Thesis

Having in this introductory chapter set out the mizmes of inquiry and research questions
of the thesis, the next two chapters develop furthe theoretical and methodological
approach deployed in the thesis. Chapter One oth#wetical underpinnings of the thesis
challenges existing poststructuralist approachesegolatory policy-making and then sets
out to bring in political discourse theory's indiglton hegemony in policy analysis to
critically explain the emergence of regulatory negs. The second chapter on methodology
explains how hegemony can be empirically analysed what my particular research
strategy in the analysis of nanotechnology regwatoolicy-making was. These two

chapters are followed by the presentation of myigogb analysis.

In general, | distinguish between a first and secpariod of nanotechnology governance
(period | and period 1l). This structure is repraee in the chapter organisation. The first
period (innovation-period) lasted approximatelynfirthe late 1980s to the year 2002. In the
second period, the responsible development of eahaoblogies emerged. Chapter Three
and Four thus address the emergence of nanotegjynadoa regulatory object, with Chapter
Three in particular focussing on the first periadooth Germany and the UK. Here | argue
that the contingent articulation of nanotechnolagyearly nanotechnology governance
formed the conditions of possibilities for a sofbae regulation characterised by the logic of
pre-emption to emerge. Importantly, | demonstrateChapter Four that the move to

regulating nanotechnologies wam internal response by state elités protect the
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nanotechnology-project. In Chapter Five, | thenvslmow, in detail, policy-makers set into
place a regulatory regime in order to stabiliseotd@rhnology development. Nanotechnology
was linked with environmental, health and safetgcdurses, and a risk regime was
established, characterised by the quest for a dresple development of nanotechnologies”
and driven bya logic of pre-emptionChapter Six and Seven explore the manifestatian o
logic of pre-emption that is the sedimentation of the discourse ofspoasible
development.” Indeed, | argue that when it comegh® implementation of particular
practices, rules, and regulations under the guisgred@emption, the very logic of the pre-
emptive regime becomes contested. In the face oh shallenges policy-makers in
Germany and the UK, who constructed the regulatdject nanotechnology in the first
place, deconstruct it again. But the responsibield@ment of nanotechnology maintained
its hegemony by promoting a new way of regulatiwhgch avoids clear definition and strict
rules: an adaptive, flexible mode of technologyutaion thus caught on. In the concluding
Chapter Eight, | turn to discussing such broad kmiens as to changes in regulatory

governance identified in my study. | now begin bitiag out my theoretical approach
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1 Theory: Towards a Poststructuralist Policy Analysisto Explain the

Emergence of Regulatory Regimes

In this chapter | review different theoretical apgches to analysing regulatory policy, set
out their limits and build upon them for my studf manotechnology governance. As
outlined in the introduction, my aim is to critigakxplain the development of a regulatory
regime on nanotechnologies, marked by codes of wwndnd public engagement. In
contrast to genetically modified organisms (GMOjvernance in the two European
countries in analysis has not adopted the preasaryoprinciple. This is puzzling as it
indicates a change in how we deal with emergindintelogies which are marked by
widespread uncertainties. A simplified answer woblel that legislation on GMO was
enacted in response to citizen protests agairas twith genetically modified plants and
against the consumption of genetically modified dodlowever, this answer just raises
another question: why did no protests catch onnsgaianotechnologies? After all, both
technologies imply human intervention at the mal@cuscale, and the long-term
consequences of nanotechnology are as unknowross tf genetic modification. Hence, |
require a theoretical approach to help me answestgquns regarding poliocgmergencéof a
new kind of adaptive governance with soft regul@tigolicy change(from GMO regulation
to nanotechnology regulation), aodnflict (or the prevention of conflict).

Following my problematisation of nanotechnology emance, it has to be asked how a
current regime became hegemonic under conditionsdital contingency. A theory that
considers both uncertainty and the constitutive afllanguage is poststructuralism. Indeed,
| will argue that it is best to draw on politicalsdourse theory to critically expldirhow
regulatory regimes emerged. The theoretical frannkwball enable me to develop a critical
explanation of the nanotechnology regulatory regitiat goes beyond empirical
descriptions of regulatory institutions and rulesvestigate practices of regulation and the
political construction and transformation of redatg regimes in context. Thus, | consider
the 'politics' of regulation (in terms of the piiaes, discourses and institutions) against the
‘political’ in regulation (in terms of what enablm institution or contestation of practices).

We have to ask what the conditions of possibiligrevthat — under conditions of uncertainty

! How does explaining and being critical go toge?H#n this model, thexplananduntonsists of
problematized social phenomena that are alwaysrteesiegree mediated by existing theoretical strasand
by the discursive practices investigated." (Gly&ddowarth 2007:47)
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— meaning could be created in terms of what nahatdogy is and how nanotechnology
could best be governed. Poststructuralist theooiedanguage come in as meaning is
understood as 'the play of signifiers.' The ainoisterpret social practices by situating their

meanings in broader historical and structural castéHowarth 2000: 11-12).

This chapter has five parts. Section one presdmsntounting critique against classical
policy analysis around the 1980s, which laid thenfiation for the rise of interpretative
approaches to policy analysis. Second, | provider@ad and brief discussion of the
interpretative turn. | will identify five common deminators within the variety of
approaches collected under the term 'interpretativ@’: post-positivism, anti-rational
choice, a focus on meaning making, taking langsagm®usly, and the acknowledgment that
you cannot abandon uncertainty. While a broad bagsbss these five themes allows me to
establish a certain unity among the abundance pfoaghes within interpretative policy
analysis, the differences might be stronger tharstiilarities. Indeed, this section has to be
read as a positioning of myself within the fieldarfcularly, | take a stance for a
poststructuralist policy analysis. In contrast teren hermeneutic or phenomenological
accounts, which solely focus on the generation elmmg, | highlight the necessity to
consider the constitutive role of language, contamtl radical contingency.

The third section introduces the philosophical tbacie of this thesis which is to dwell on
uncertainties, to put uncertainty in the centregpolitical analysis (Finlayson 2007:550). |
will distinguish between ontic and ontological cadrmmhs of uncertainty underlying this
study on nanotechnology. The ontic dimension ofeutainty refers to the interrelation
between postmodern knowledge, scientific develogmemd risk governance. The
ontological dimension of uncertainty comprises tilegative ontology adopted in this thesis,
deriving from Lacan's 'ontology of lack," Derridasdecidability,’ and Lyotard's 'radical

contextualism.'

In the fourth section, | review three existing pbsitcturalist studies of science and
technology regulations: Sheila Jasanoff's work aotelshnology regulations, Maarten
Hajer's study on environmental regulation and egiod modernisation, as well as Herbert
Gottweis's "Governing Molecules.” | will arrive #@he argument that these theoretical
approaches fail to account for fact that subject® \yained actor-position in technology

governance must inherently be persuaded of the foeadthange and have the will to initiate
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change. If subjects are complicit in concealingbpems, they will not contest existing
regulatory regimes. Finally, | will introduce Padal Discourse Theory as a poststructuralist,

theoretical framework for policy analysis and hegem

1.1 The problem of positivist policy analysis

The rise of the policy sciences was strongly cotetkavith the wish, and belief, that the
social sciences should help to generate understgrafi the policy process and data for
better (democratic) policy-making (Lasswell 1951:8yom the beginning the policy

sciences were intertwined with positivist beliefhat is, they were conceptualising human
behaviour as rational process, and they were asguithiat human behaviour showed
patterns that can be detected by quantitative lseciances. Their aim was to predict the
likely course of actions. The founders of the pplisciences, such as Lasswell and
colleagues, conceptualised decision making asianedtprocess in which policy-makers

would first analyse the problem and define the gjodilen evaluate alternative policies and
their possible consequences, and finally, opt fpolecy (Rothwell 1951:ix). The task of the

social scientist was to deliver appropriate infaiiorafor these informed choices.

However, criticism arose when these approachesdfad deliver what they promised to do:
to gather data and to provide prediction for infedndecisions in policy-making. A
Lasswell-inspired policy analysis could not guid#ig@y-making in the rational way it was
expected; facts remained contested and decisidiitgciged. Policy analysis did not reach
their aim "to bring the unstable, ideology-drivamdaconflict-ridden world of politics under
the rule of rational, scientifically derived knowlge" (Wagenaar & Cook 2003:140). The
expected improvement of social conditions by apgysterile, mechanically produced
knowledge stayed wanting (ibid.). An example of theunting critique against traditional

approaches to policy analysis is expressed inalh@fing quote:

Since the Second World War, scientific informatard analysis have been sought increasingly as aids
to the resolution of practical policy problems. §hrowing demand for usable science has encouraged
a rapid increase in the supply of would-be sciantifolicy guidance and advice. Much has been
accomplished; but a growing tide of critical comnaewn indicates that all is not right. As Lindblom
and Cohen have characterized the situation, aisadystdissatisfied "because they are not listemgd t
while policymakers are dissatisfied "because theypat hear much they want to listen to."

Many factors influence these laments, the mostais/being ignorance and conflict. For in practice,
scientific inquiry cannot discover most of the thénthat policymakers would like to know. Much of
what it does discover remains uncertain or incotepldow, then, is "scientific* knowledge any more
reliable a guide to policy than other forms of kiesge, prejudice, or propaganda?
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Moreover, experts often disagree on what scienaavknand on what that knowledge means for
policy. If the knowledge produced by science is earisensual, what special claim for hearing can it
make in a world of multiple opinions and biases?

(Clarke & Majone 1985:6)

This Clarke and Majone article was published inpacgl issue of the journal "Science,
Technology, & Human Values," which addressed thestian of how peer review of
regulatory sciences could help restore authorityairiperceived crisis of legitimacy of
regulatory agencies” (Jasanoff 1985:30). The gpoiats to two problematisations which

shall guide the theoretical considerations on d¢tlewing pages.

The first problem for traditional models of poli@nalysis is that that they have limited
explanatory power in conditions of uncertainty, vehgolicy problems are contested,
ambiguous, shifting or paradoxical. For examplearkCland Majone talk about risk

assessments in regulatory sciences, and they bedwooiw regulators are unsatisfied by the
data they get from sciences. Much knowledge remanmertain. In my empirical study on

nanotechnology in the next chapters, we will fredlye encounter demands to 'fill the

knowledge gaps." And we will get to know actors wdre worried that nanotechnology
products are marketed quicklier than risk reseaithproduce results. In general, the risk
research results might only be valid in certainterts, e.g. experimental conditions in the
laboratory, and regulatory sciences often cannovige data on long-term affects. As a
consequence, the authority of scientific knowlegegoubted and its particular status among
other forms of knowledge becomes questioned. | wadldress this uncertainty and the
general issue with the 'postmodern science." Thterl@&ncompasses a loss of trust in
sciences, the decreasing belief that sciences andp absolute truth, and the increasing
acknowledgment that everything that includes hunb@haviour is per definition not

predictable.

Second, classical modernist policy analysis hasymamd spots that prevent it from

delivering appropriate data. For example, HajelO@Qconvincingly showed in the case of
governmental nature development plans in the Nietheés how the best designed policy
plan (a reconstruction of farmland along ecologm@mises) can fail, when it does not take
into account that top-down decisions can be rejedteally by those affected by the

decisions. Because policy analysis tried to copyhous of natural sciences in order to
deliver causal laws about social behaviour (Fis@@®3¥3:209), crucial aspects such as the

formation of political communities and identitieem® ignored.
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In the context of rising criticism against the moudst project of policy sciences, those
critical voices in social science could get loudethose who never quite agreed with
conducting social sciences along the premisesiefises. The 'interpretative turn' could gain
a foothold. This post-empiricist conception of pgli science addresses the
multidimensionality and complexity of social regli{Fischer 2003:209). Interpretative
Policy Sciences no longer tries to press socidlityemto the grid of independent and
dependent variables, but tries to put the uncdatsidity of social action and the centrality of
judgement and interpretation to the fore of the lymms (Fischer 2003:226). The
interpretative turn, which | will develop in thellflmving, can thus be seen as an answer to
the challenge of postmodern knowledge, and it agpesl out of the recognition of the

shortcomings of a positivist research agenda.

1.2 Interpretative turn

The 'interpretative turn' is not a unified scherbat rather a collection of independent
developments in different disciplines ranging fraaociology and political sciences, to
linguistics or geography. It also triggered the egpace of new disciplines. The sociology
of scientific knowledge, for example, rose as @igi;e at the beginning of the 1980s and is
now maybe 'the' important field within Science ahechnology Studies (STS). Another
example that gained importance at this time is ti@al Studies,” with its founding fathers
Raymond Williams and Stuart Hall. This ‘culturatrtunowadays has manifested in its own
Cultural Studies departments at many universitiesaid 'cultural turn' now instead of
'interpretative turn.' Indeed, 'the turn' has ddfé names according to different disciplinary
and methodological practices. Yanow and Schwar&aS{R002) list, for instance, the
argumentative turn, the rhetorical turn or the a@re turn (p. xi). As even the name is

unclear, it is even more unclear what the turn enEsses.

In the following, | will introduce the ‘interpretaé turn' whichl adhere to as composed of
five common denominators: post-positivism, antienaélism, a focus on social meaning,
language and uncertainty. While this might seerng@n — at the first glance — unnecessary
revision of what has been said by others in moraildand more accurately, | feel it is
necessary to pinpoint which understanding of therpretative turn guides this study on
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nanotechnology governance. As said, the range ebrétical models within the
interpretative turn is wide and contradicting, & this a need for definition derives.

A first important denominator among interpretatagproaches to policy analysis is that they
were established in the context of the developnoérda post-positivist social theory and
methodology (Gottweis 2003: 247). This post-postiv critically engaged with ideas of
scientific validity and reliability proposed by tical and logical positivisms (Yanow &
Schwartz-Shea 2002: xii). Positivism has its raontthe Enlightenment, when the sciences
became an important, new source of authoritariaawkedge (complementing the hitherto
knowledge monopoly of priests and monarchs) (Yard06:8). Along with the rising
authority of scientific knowledge, the questionvdiat 'scientific’' means became important.
As Yanow (2006) recounts, the new scientific reaspnwhich assumed that there were a
range of universal laws that could be discovered applied in different contexts,
increasingly gained ground; these laws would alfowprediction and thus control. In the
19" century, this understanding of 'science,’ whichivee from physics and other natural
sciences, was transferred for application on tieéasworld. This was the foundation of"19
century positivism (Yanow 2006:8). It was a centumy which different variations of
positivism developed, such as critical positiviswhich had at its core the belief that
knowledge claims are only scientific and trustwgrthbased on the senses (sight, sound,
touch, taste, smell) and therewith, science shoaitist only of descriptions of experience
(ibid.).

While traditional approaches to policy analysisrpote, i.e. there is a strict differentiation
between fact and value in scientific analysis (Whig€ what makes, according to them, an
enterprise acientific enterprise), interpretative approaches assumerélsatirchers cannot
leave behinda priori knowledgeinforming their studies. Until today, the mainsime
literature in social sciences is guided by a pasiti search for replicable causal
generalizations (Fischer 2003b:212). Traditionaprapches to policy analysis did not
experience a severe backlash in the 1980s, buerratte dominant in policy sciences
(Glynos & Howarth 2007:1ff). We see their maniféista policy analysts' research designs
that aim to conduct quasi-experiments, pursue pialtegression analyses, survey research,
perform cost-benefit analyses or employ even madtieal simulation models on social
reality (Fischer 2003b:212). Interpretative apph®s; in contrast, object to the basic
assumptions of positivism. Developed out of phenwootegical and hermeneutic
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philosophies, interpretative approaches assume, efample, that the researcher is
influenced by thea priori knowledgethat he brings to the field and that this shapses h
attention, experience, and interpretation. For epanthe perception of colour depends on
whether categories in the form of words are avélétr the colours (Yanow 2006:10). That
does not mean that sensual experiences have mityabut that these experiences are
historically and socially contextualized because $lubject of study and the research are

both historically and socially situated (Yanow 2005.

Second and tightly connected with the interpretatapproaches’ general rejection of
positivist ideals is their critical engagement wititional choice theories in particular.
Rational choice theory is among the most populaentations within positivist social
sciences today (Fischer 2003:210). Common denoorsamong theoretical approaches of
rational choice are that they focus on the "insental actions of individual policy actors”
(Griggs 2006:173). Based on the contention thatividdals possess rank-ordered
preferences when confronted with different poli©alg, these approaches assume policy-
making is marked by cost-benefit analysis. Thudividuals evaluate the costs and benefits
of different policy actions and choose the policlpiet is most likely to provide the best
output of the individual actor himself or his irtgtion. The aim of rational choice
approaches is to predict the decisions of polidgracand to provide universal explanations
of the policy-making process (Griggs 2006:173ff). His critical perspective on rational
choice theories, Steven Griggs (2006) highlightst tine "parsimonious assumptions that
privilege the instrumental actions of individuallipg actors" go unquestioned in rational
choice theories. In addition, the focus on simetifiindividual patterns of action oversees
the uncertainties, complexities and ambiguitiegl@tision-making processes (178). With
reference to Green and Shapiro's (1994) critigueggS also points to rational choice's
failures in addressing the empirical (179). Afterh&ve herewith identified what the
'interpretative turn' is by saying what it is noo{ positivism, not rational choice), | will now

turn to the constructive side of the 'interpregtivrn.’

Third, one shared orientation within the interptiggaturn is "an overarching appreciation
for the centrality of meaning in human life in &l aspects” (Yanow & Schwartz-Shea 2006:
xii). This common point of reference encompasses blasic assumption that shared
meanings motivate people to action and link indraild with collectives. What this meaning

consists of is then at the centre of political dohf(Stone 2002:11). Consequently,
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interpretative policy-making shifts attention todathe generation of meaning. It is the

starting point for post-positivist policy analysmscontrast to its mainstream counterpatrt.

Such social science is based on a turn from theirdothemphasis on rigorous empirical proof and
verification to a discursive, contextual understagdof social knowledge and the interpretative
methods basic to acquiring it.

(Fischer 2003h:211)

Linked to empirical research, the interpretativentimplies that physical objects are not seen
as having an intrinsic meaning structure, but tatan actors actively construct their
world. Policy analysis in turn has to identify tideas and social understandings upon which
their world was constructed (Fischer 2003:48). $imeilarities of interpretative approaches

vanish, however, when we dig deeper into understgsdf meaning-making.

More hermeneutical and phenomenological-inspirqur@ches within interpretative policy
analysis focus on the social construction of intbysctive understanding. Phenomenological
analysis explores "the ways in which humans weateonly the social world in which we
live but the very identities we construct for olves as we live in those worlds" (Yanow
2006:6). Building on the work of Schitz, Husserér@er and Luckmann, in the focus of
analysis of these hermeneutical approaches isubstign of how humans create meaning
from experiencing (Husserl: how do you know?). Skl main interest was lived
experiences and how meaning-making is informea Ipyiori knowledge(Yanow 2006:12-
13). The analyst's aim then must be to understaadrteaning of the social phenomenon
from the actors' perspectives (their self-intergtiens) by focusing on the interpretation of
the phenomenon by the actors themselves (FiscH&3: Zl). The research method is to
understand\(erstehen)to flesh out different understandings of sociaémpomena (Fischer
2003: 52), and to see subjective sense-making enctintext of the shared meanings in
communities (Yanow 2006:10-11).

More poststructuralist approaches within intergregapolicy analysis, in contrast, criticize
"the phenomenological search for the essential mgamf phenomena and is sceptical of its
strong conception of human subjectivity in consititgg meanings" (Howarth 2000:39-40).
Accordingly, the analyst's aim must be more encasipg and should ask how meaning is
made possible in the first place (Howarth 2000: Bhststructuralist policy analysis
investigates into how meaning has been accompligdhedattending to its political
construction and to its broader socio-political teoth In this conception a particular
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meaning of phenomena can become hegemonic becdigend strands of discourse were
weaved together that fix identities of objects g@mdctices in a particular way (ibid. 102).
Accounting for hegemony in policy analysis is imot. Solely generating data on the
meaning of political communities, like Dvora Yanewggests, does not help me to explain
how a certain regulatory regime emerged (Yanow Z)0 | can generate data on the
meaning of nanotechnology for political communitissch as regulators, industry or
environmentalists, but this gives the wrong picttirat all these 'meanings’' stand equally
next to each other. | claim we have to ask howmeaning came to dominate over another
and which exclusions this hegemony implies. As Rolicsays, the production of truth is
always connected with power. If something was ss&fcé in getting truth with big T, it is
due to power. Finally, the discourse theory | apdgo assumes that meaning can be only
partially fixed "because systems of meaning areticgant and can never completely
exhaust a social field of meaning" (Howarth 2000:8hus, my approach is rooted in
poststructuralism and puts indecidability and auggincy in the focus. But before | turn to
the central role of uncertainty, | will briefly sesgomething about the role of language in

interpretative approaches.

Forth, another common denominator among so-callegin@entative, rhetorical, post-
structural, critical, narrative, interpretative,daso on policy analysis is that they take
language seriously (White 1992 and Edelmann 19%f afanow & Schwartz-Shea 2002:
xii). In fact, one of the many names of the turmhis 'linguistic turn' (Rorty 1967). Whereas
positivism believes that there is 'a truth out ¢heéhat can be represented by the neutral
medium language, critical policy analysis pursuesuati-representational view and accounts
for the constitutive role of language (Gottweis 2@39). Rorty (1989) said, for example,
that changes and revolutions are always closefje@lto and constituted by changes in the
way language is used (27-28). This means that ceytoalize, for example, risks of
nanotechnologies or promised applications of namotelogy as articulations rather than as
fact. | will pick up the topic of the role of langge in policy analysis in more detail in the
methodology chapter. For now, | turn to the lasmown denominator of interpretative
policy studies and therewith to the common denotomehich | put at the centre of my

theoretical approach: uncertainty.
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1.3 Uncertainty: Postmodern knowledge and radical configency

How could the uncertainties and ambiguities in fie&@l of nanotechnology be eliminated
and at the same time an accurate analysis be pebyidajer & Wagenaar 2003)? In contrast
to mainstream policy analysis, my analysis putsdidaling with uncertainty at the centre of
research. On the one hand, this uncertainty is ieapiwhat | call the ontic dimension of
uncertainty. On the other hand, uncertainty hasranlogical dimension which forms the
theoretical premise of this thesis. For exampléhaontic understanding, we talk about the
assumption that nanotechnology is out there andwbhacan assess risk in risk assessments.
The uncertainty in this respect is that we havewtot for test results. In addition, the
uncertainty in the ontic understanding comprises this contemporary belief that there
exists not only one truth. The ontological underdiag of uncertainty concerns the meta-
theoretical framework of my thesis. It comprisesy example, the assumption that
everything is contingent and that if meaning becomessible, i.e. if it is assumed that
existing regulations cover nanomaterials, then vemehto analyse the conditions of
possibility for this to occur. | will now first telabout postmodern knowledge. That is, about

the ontic dimension of uncertainty.

1.3.1 Postmodern knowledge, scientific development astdgovernance

The authority of scientific knowledge which wasaddished during the Enlightenment has
become increasingly fragile since the second hatthe 20" century (Frank 1983:106).
Traditional discourses of legitimacy asserted umsiakty of scientific claims, but the
possibility of such an objective truth has beenstjpeed. This shift is characterised as
postmodernity, in which the contestable nature a$q scientific) has been reactivated
(Frank 1983:7). Scientific knowledge had alwaysrnb@ecompetition with narrative kinds of

knowledge:

Scientific knowledge cannot know and make knowr ihis the true knowledge without resorting to
the other, narrative, kind of knowledge, which fritmpoint of view is no knowledge at all. [...] For
example, what counts as a proof (the proof of ttw®f) can only be established within the bonds of a
— already scientific — debate and the consenstiseaéxperts.

(Lyotard 1979(1997):27)

The implication for policy analysis is that, if tieeis not one truth, a space for persuasion is
opened in which actors try to convince each otbesee a situation in the same light as they
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do (Finlayson 2007:550). Politics then takes pleca world of multiple realities. Social
actors, like politicians, citizens, scientists aterest groups, hold multiple and changing
meanings about phenomena; this makes events pbliticontroversial (Fischer 2003:55f)
and can lead to public contestation. These disaggets over meanings range from the
means of policies, and the goals of policies, toatwthe policy problem actually is
(Finlayson 2007:550). A solution to such policy ftats by referring to 'scientific facts' is
no longer possible if research 'results’ are camediped in the postmodern sense as
"arguments designed to convince other scientist®éoa particular phenomenon one way or
another" (Fischer 2003b: 222). Interesting for ploécy analyst, then, is how agreement can
still be reached. A policy is understood as anllettual discursive construct which cannot

solely be explained by identifying institutionsi@s and decisions (Fischer 2003:54f).

The critical perspective on scientific conclusi@ssarguments derives from the "Sociology
of Scientific Knowledge" (SKK), an important branehthin the "Studies of Science and
Technology” (STS). Similar to the endeavour in pplsciences to open the 'black box' of
Easton's system theory (that is, to find out wixaicdy is going on in the practices of policy-
making), the sociology of scientific knowledge warb open up the practices of the
generation of scientific knowledge (Hess 1997:8he central question within STS is how
societies produce authoritarian knowledge. STS s¢éekllustrate how the cognitive and
material products of sciences embody beliefs abimtvorld. For them, natural and social
order is constituted at the same moment "or, maecigely, coproduced” (Jasanoff
2004:19). For example, STS sheds light on how Ssisninterpret results, or on how socio-
political context affects the choice of researclsigies. Social constructivist studies on
sciences acknowledge that technical, social, palitiand economic impacts are mutually
reinforcing in technology development, what theyl tiae 'seamless web' of society and
technology (Bijker, Hughes, Pinch 1987:1f). Impattp, SKK broke with technological

determinism by emphasizing "contingency and chaatker than forces of necessity in the
history of technology” (Winner 1993:367). Regardiregnerging technologies like

nanotechnologies, a constructivist approach aceolontthat a technological artefact could
be different (Faulkner 2001:83). For example, ddfé meaning could be ascribed to
technological artefacts, communities enrolled ia tbchnology's development can differ or

different benefits can be highlighted.
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The core of postmodernism is doubt (Richardson B199. As knowledge is crucial to
regulatory policy-making, the postmodern perspectn knowledge has an impact on how
we can conceive discretion in regulatory policy-mgkPostmodern knowledge's suggestion
that sciences do not produce 'the truth' has imitios for the authority of the scientific
claims and results of risk assessment. As Rosa8§199mmed up: Within a positivist
perspective on risks, risks were 'out there' anddcbe discovered by technical risk analysis.
From a social constructivist perspective, risksxdbexist in objective reality, but instead are
social interpretations. Consequently, risk canamgér be separated from perceptions of risk
(Rosa 1998:20). Subsequently an abundance of stuaherisk perception (e.g. Slovic)
developed that pointed out, for example, differsnicetween expert and lay interpretations
of risk. Studies on risk perception distinguishvizn 'objective’ and 'perceived' risk. They
analyse the role of communication, particularly tbée of the media, and they consider
contextual factors that could have an effect onpgleception of risk, such as the political
system or various societal determinants such aslegeand ethnicity (Boholm 1998).
Another example of a postmodern perspective of ngks developed by the social
anthropologist Mary Douglas. She coined the tetisk 'culture’ to analyse the cultural
ascriptions and social implications of risk as aaapt and asserts that risk is always morally
intertwined and related to how people make sensevehts or objects (Phillips & lican
2007:106).

In case of a crisis of knowledge, the epistemolalgoasis in which governing is grounded
has changed. In addition, the increase of actongolity-making has moved the political
spaces of governing. These two shifts | refer tdgasernance." One could argue that the
knowledge base for governing has always been poesaand ambiguous, and that the only
difference is an increasing awareness of the umiogyt For example, Foucault detailed in a
historical vein how populations were made goveradly means of statistics. Categorising
and monitoring have been central governmental t@olgies since decades. But new is an
increasing awareness that statistics produce oatleer than discover order. This awareness
in turn increases complexity as we clearly see amotechnology governance, where
uncertainty is stressed and governing extremelypticated. This awareness "in the sense of
a kind of 'self-confrontation™ (Beck 2006: 32) hasen termed 'reflexive governance' by
Ulrich Beck. This reflexivity occurs in — what Bedalls a 'second modernity’ — "where
modernization finds itself ever more occupied wvilte mastering of problems arising from

the process of modernization itself" (ibid.:34).cReargues that we live in a 'risk society’'
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today which results from the changing nature otrsce (the more we know, the more

uncertainty grows).

Suddenly the whole earth is the laboratory — thenster has escaped and risks are now intensely
mobile, flowing in, through, over and under natibamad indeed other borders.
(Urry 2004:92)

A general trend in the 'risk society' is to condtatry to tame risks. According to the
governmentality line of literature, which builds an Foucauldian analysis of power
(Foucault, Dean, Rose, and O'Malley), risk can éensas a central technique of liberal
government. The main question, then, is how exaldlyovernmental technologies govern
by identifying certain populations 'at risk,” byogping them and by conducting their
conduct along particular political rationalities.

Summing up this short introduction to postmodermviedge and risk governance, our

approach needs to bear in mind the constructiorsaategy of risks:

Risks do not exist. They come into existence thnoagmplex and multiple processes of inscription,
interpretation, and boundary work carried out byasiety of actors and informed by scientific and
political discourses. Typically, different actors/olved in a risk-regulation dispute tell differeigk
stories. Eventually one story begins to dominateribk definitions in a policy field. We therefore
need to conceptualize the risks of molecular biglag gradually emerging in a political space set up
by interrelated discursive practices.

(Gottweis 1998:77)

Gottweis's quote hints at the fact that the failofreeliable interpretations of the world (the
lack of truth with big T) is not due to subjectiugerpretations, but that the failure has
structural reasons. A political space can emergeoae story can gain hegemony because of
the structural arrangement of words (Howarth 2080ahd thus the structural arrangement
of social bonds, such that any language partnerucaiergo a displacement if there is a
move made in the language games (Lyotard after kFd883:17). | will clarify this
complicated thought in the next section. We nowreagh the ontological dimension of

uncertainty.

1.3.2 Indecidability, radical contextualism, a negativetalogy

The proposition of the poststructuralist policy lgses, which is introduced here, is to dwell

on ‘undecidability." Uncertainty is seen as an grak part of political judgement and
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decision-making, and the proposal is to shift ibithe centre of political analysis, to study
and to understand politics in its light (Finlaysad07:550). The concept 'undecidability' (or
indecidability) derives from the work of Jacquesri@a. He is an important postmodern
theoretician alongside scholars such as Lyotardleuze and Foucault. From their
poststructural perspective, meaning is in constiamt and is uncontrollable, there are no
closed structures. Poststructuralism developed olta critical involvement with

structuralism, which searched for general ordenmopciples and universal regularities
(Gottweis 2003:248f). The decisive attack poststmatism made on modernism was

directed at the metaphysical concepts of contriipland system (Frank 1983:37).

This important shift from structuralism to poststuralism is often represented by
explaining the differences between Saussure anddaeAccording to Saussure's theory of
language, words articulate concepts (like the ifea cat) by establishing a link between a
signifier (cat) with the concept (idea of a catdam sound image ([kaet]) (see Howarth
2000:18). Saussure's theory was radical becaus#rbduced the claim that the relationship
between the signifier and the signified is arbitr&Culler 1976 after Howarth 2000:20). In

addition, he argued that the signifiers are ontgldshed in relation to other signifiers as a
system of related terms (Howarth 2000:16, Torfie@287, Gottweis 2003:248).

Thus in the formal and relational theory of langruabat Saussure advocates, ittentity of any
element is a product of thdifferencesand oppositionsestablished by the elements of the linguistic
system.

(Howarth 2000:22)

That is, signifiers, as elements of a system, ggtificance in relation to each other and to
the structure as a whole (Howarth 2000:16). Formgxe, the signifier ‘'mother’ is given only
in relation to 'father, 'son' or 'daughter' (Howa2000), as is 'socialism' only in relation to
‘capitalism’ or ‘feudalism' (Torfing 1999:87). Thireory of language was translated to social
institutions and action (coined as 'structuralisagsuming that there is aanalogybetween

language and social relationships” (Howarth 2000:17

Derrida's critique introduced the idea that stradtem fails to question the conditions of
possibility, for example, what makes words functamlanguage at all (Howarth 2000:38).
One problem with Saussure is that he presumesxiséerce of concepts. Language in a
way becomes only a tool for revealing ideas, wiitlerty, Derrida and Co assume that

language is constitutive to reality. In developagoststructuralist discourse theory, Derrida
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also highlights that meaning is never fixed, beeatlsins of signifiers can be inserted into
new contexts constantly. When Derrida talks abbat'play of signifiers,' he refers to the
infinite capacity of signs that can be repeatechénwv contexts (Howarth 2000:42). That
Derrida sees every signification as being in flubndps uncontrollability of the world into
view (Gottweis 2003:248). Derrida argues furtheatttthe production of identities (or
signifiers) needs not only the placement of elementrelation to each other, but also a
relation of all elements to what they are not. THdsrrida brings in the constitutive outside
of structures (Howarth 2000:42f). He observes timat element can function as a sign
without referring to another element which itselfniot simply present” (Derrida 1981 after
Torfing 1999:54). In contrast to Saussure's clostdictures, Derrida talks about
indecidability. In sum, Derrida's poststructuralist discoursethestresses "the inability to
fix meaning in any final way, and the impossibiliof completely closed systems of
discourse" (Howarth 2000:42-43).

Poststructural policy analysis then builds on atolagy which gave up on the notion of
centred, closed structures. That means it recognizat social interactions occur within

structures which are contingent and in constamnt flu

Social interaction occurs within a context of seelited structures; however, since these structures
lack a privileged centre and do not totalize antdagst the field of identity, they are constantly
changed by the articulations they make possiblddilito master. Post-structuralism thus emphasizes
the instability and contingency of the structurahiext of social interaction.

(Torfing 1999:54)

The quote touches upon the issue of radical caméigm and on the lack of a centre. | first
turn to radical contextualism. According to Lyotatere are many potential linkings of
phrases, as genres, but at each time, in each mothere is only one, and this particular
one occurs only once and it can never occur addiis. is because each phrase is linked to
the preceding phrase, and when a phrase comes, aibfegent genres of discourse try to
incorporate it (Lyotard 1997:227[1979]). As concethe lack of a centre, the crucial take-
home message of this section on the ontologicakdsion of uncertainty is that radical

contingency marks all social relations.

Radical contingency opposes empirical contingerssfse of possibility with a senseimpossibility:
the constitutive failure of any objectivity to attain a full idetyi Other formulations of radical
contingency as an ontological premise include 'lackhe Other' (Lacan), 'structural undecidability'
(Derrida), and so on, all of which question theaidé a fully constituted essence of a practiceimeg
or object, in the name of an irreducible negatithtgt cannot be reabsorbed.

(Glynos & Howarth 2007:110)
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What follows from these poststructuralist assumjovhen considering the emergence of
regulatory regimes, is that it is of capital imaorite to recognize that study objects and
subjects under investigation are essentially instakhus, they have no essential, necessarily
intrinsic, causal or determinate capacities, bat/tare contingent, historical and precarious
(Glynos & Howarth 2007:11). This perspective alloiws focusing on the constructed and
political character of policy problems. The centmaplication of such an analysis of policy-
making is that I, as the researcher, do not fipdeagiven, ordered world 'out there' which |
can explore, but | must assume that political phegra and their meanings are constantly
changing (Gottweis 2003:248f). This meta-theorétimackground is important because it
defines the level of problematisation of the polayalysis conducted in this dissertation.
From the theoretical considerations, it followsttha object of study is also constructed,
which means we constitute a range of disparate rasapphenomena and then locate the
problem at the appropriate level of abstraction eachplexity in our research (Glynos &
Howarth 2007:167). Similar to Foucault's 'practafeproblematisation,” we thus start by
identifying a domain of objects and practices iedef analysis and critique and continue
with a genealogical accounting that explains tpelitical and ideological emergence (ibid.).

| will come back to this when | talk about artictiben in the methodological section.

In the following section, | will present threxisting poststructural approaches to the study
of science and technology regulation in order teneplify the application of the above
introduced theoretical considerations. A second &nto review what | can take from
existing theoretical models for the explanatiorenfergencechangeand (the pre-emption

of) conflictin nanotechnology governance.

1.4 Examples of poststructural studies of science an@¢hnology regulation

In this section | will review the following apprdaes to regulatory policies: Sheila Jasanoff's
work on biotechnology governance, Maarten Hajedskvon environmental regulation, and
Herbert Gottweis's study on governing molecule$tiike works can be seen as milestones
in the academic discipline which significantly caotited to rethinking science policy from
a discourse-analytical perspective. Their work olurse has to be seen against the
background of wider literature in the field, suck Hawkins's and Thomas's "Making

Regulatory Policy," Giandomenico Majone's "Evidendegument, and Persuasion in the
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Policy Process,” and Susan Wright's "The FormatbrRegulatory Policy for Genetic
Engineering in the United States and Britain." Ity neview, | attempt to clarify how
Jasanoff's, Hajer's and Gottweis's perspectivetribate to explainingemergencechange
andconflict in regulatory regimes. Each discussion will bgieshow what the contributions
and shortcomings of these approaches are to explaihe emergence and change of
regulatory regimes. Set against the importancédhe$d studies (their approaches influence
heavily on this thesis), | will argue that theiretinetical models fail to fully explain

hegemony in regulatory regimes and how fantasigspgilicy entrepreneurs.

1.4.1 Sheila Jasanoff: Co-producing science and technplog

A well-known scholar who has been dealing with tjuestion of science and technology
regulation from an interpretative perspective ieishJasanoff, professor at the John F.
Kennedy School of Government at Harvard Univergity. more than 20 years, she has been
engaged in a comparative analysis of regulatoritig®lin various areas, for example, the
different classification of toxic substances ortidi® regulations on biotechnology in the
U.S. and European states. Sheila Jasanoff expl&itiates her work within poststructuralist

policy sciences (Jasanoff 2005:19).

Sheila Jasanoff argues that the meaning of newveniéons in nature and life through
developments in life sciences is constantly bemgested. For example, the insemination of
a woman with her dead husband’s sperm caused eymdbate in the UK, in which the act
was interpreted on the one hand as the wife's agldtas a victory of (collective) family
descendants, but as egoism on the other handraggdisling the wishes of the dead owner of
the sperm. In her book, "Designs on Nature,” Jaéamapirically shows how different
frames on what genetic engineering means influertbed various policies adopted in
different nations. In Germany, the question of giemaanipulation was, from the beginning,
situated within a wider political and ethical discge of what science is allowed to do,
taking regress to Nazi-Germany and eugenics. ItaiBrithe uncertainties about the spread
of genetically engineered plants and about longrtesnsequences were dominant themes in
the protests against the planting of GMO. The pistagainst scientific interventions into
food have to be seen in the British context ofrtiea cow crisis and the political failure in
handling it. While GMO got labelleéfrankenstein foodn the British public regulatory

discussion, the American regulatory discourse asslutinat the end product does not differ
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from conventional products, even if the procestunied genetic modification. This product-
narrative is a crucial explanatory device for tibedal regulatory regimes on GM in the U.S.

Important theoretical concepts in Jasanoff's waokk 'aivic epistemology,’ ‘co-production,’
and ‘frames." The concept 'civic epistemology' Isbaver the way publics in a political

culture share understandings about what autheetagcientific claims are or can be. A
scientific claim has to be presented and defendgghrticular ways to be considered true,
and these particular ways differ among nationsafdafé 2005:249). The concept of ‘co-
production' asserts that "the products of scienbes) cognitive and material, embody
beliefs not only about how the world is, but alsmwvhit ought to be. Natural and social
orders, in short, are produced at one and the s$enee— or, more precisely, coproduced"
(Jasanoff 2005:19). When Jasanoff draws from thmerteire of interpretative social

sciences, she mainly uses framing and narratives.ekample, the starting point of her
comparative study on biotechnology regulation iat tholicy problems do not arise on
political agendas due to external events, butpbatic problems are "framed in a particular
way by cultural commitments that predispose saesét(Jasanoff 2005b:141). Using the
concept 'narrative’ often synonymously to ‘frange'aa'way of knowing' (ibid.), Jasanoff
asserts that both frames and narratives are rootdee institutional practices of a society.
Regulatory institutions accordingly are equippedhwdifferent capacities to deal with the
uncertainties of, for instance, biotechnology — artainties which encompass not only

scientific, but moral components as well (ibid.).

As regards the change of regulations, Jasanoffaagtfor an analysis that can account for
the durability, the emergence of taken-for-grargetus of frames and what makes frames
change (Jasanoff 2005:25). However Jasanoff's foaugolitical culture, on "how cultural
commitments are rewritten on changing terrain"gda#f 2005:28), stands in the way of her
fully accounting for change. Jasanoff argues thditipal culture plays a crucial role in
formulating science and technology politics. Pcéiti culture shows, according to her, a
certain stability which contributes to explainingtional governance styles. Political culture
refers in this respect to the system of how a igalitcommunity decides on collective
decisions (Jasanoff 2005:21). Against these thieatatonsiderations, we can, according to
Jasanoff, gain insight in how societies deal wiihrges when we consider the emergence of
new social identities. For instance, changes iegmies such as 'experts' or 'ethicists' or

'surrogate mothers' imply change. This relationslgfween individual changing identities,
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or changes in one category and their relationghiphianges in general cultural responses,
does not seem to be fully worked out in Jasanatitount: how much is persistent and how
much changes and why? In fairness to Sheila Jadsamadrk, to explain the change of a
regulatory regime was not her concern, but to expliEfferences in regulatory styles. Her
aim is to spotlight "self-perpetuating normativersnitments that give societies a claim to
coherence and solidarity even in the face of shackkchange" (Jasanoff 2005:40). Thus,
she does not want to explain the change of regilmgsthe stability of regimes, despite a

changing terrain to which the regime responds.

As concerns conflict, Jasanoff mentions "the codiotee of reaction that are likely to be set
loose by powerful new ideas when actors seek t@ndefor impose them" (Jasanoff
2005:28). With reference to the social anthropabglifford Geertz, Jasanoff argues that
new ideas are produced and carried on by institstithat regulate and promote
biotechnology. However, her presentation of analysbmetimes stays at the level of
description. For example, she shows how in Ametiea demand for risk governance of
genetic engineering decreased when biotechnologgnbe articulated as a high-precision
science; and how the regulatory focus shifted feopnocess-narrative to a product-narrative.
However, the reader has to pay close attentiohdanalytics in the dense, empirical study.
This problem becomes obvious, for example, wheant#s says she is going to explain the
different framings of biotechnology as a regulatprgblem in the U.S., Germany and Great
Britain. She claims to discuss the processes &uasion and key actors, but in the end, her
explanation amounts to little more than the faet thhe Greens participated in German and
British politics. From an analytical discourse aggmh explaining a regulatory regime, |
would expect, among other things, a contextuabsatif the question: How did the Greens

manage to get a key actor on this question in botimtries?

In contrast to Hajer, whose approach | will discusthe following, Sheila Jasanoff does not
take the interpretative turn far enough to accdanthe social production of actors. While
she recognises that scientific knowledge and tdogmeal artefacts are co-produced, she

ignores that the same is true for actors and utgdiis. As Faber (2007) says:

Studies of change need to examine how agency iswathas a strategy and not simply what is argued
from the position of agency.
(Faber 2007:159)
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In addition, her focus on political culture limiteke explanatory value of her theoretical
model concerning regulatory change. In sum, Jafansfudy serves as an invaluable
reference point for the comparison of nanotechnolggvernance to biotechnology
governance, but her theoretical approach doesmwide the explanatory devices | need to

answer my research question.

1.4.2 Maarten Hajer: Discourse-coalitions and story-lines

Maarten Hajer (1993) provided a trenchant analysihie emergence of a regulatory regime
on air pollution in Great Britain after the dyindg toees in Sweden. What air pollution in
Great Britain has to do with the deaths of for@stSweden might not be obvious at the first
glance, and indeed policy-making faced the samé#ecitge. Once scientists in Sweden had
discovered that the deaths of the woods were caoggublluted rain, Hajer convincingly
shows how 'acid rain' became a story-line whichblsth the articulation of British air
pollution and Swedish dying trees as the same pnobI'he polluted air condensed and was
blown to Scandinavia where the pollution came davith the rain. It took a long time to
convince British regulatory agencies of this défom of the problem. Hajer's main argument
in the acid rain controversy is that two distinppeoaches to pollution competed in British
environmental politics: a 'traditional-pragmaticpagach,” which was deeply sedimented in
British political institutions, and a new ‘ecologianodernization approach," which brought
together a powerful coalition of a set of actorgluding environmentalists and industry,
who were directly lobbying government (Hajer 20@®R The discourse coalition
‘ecological modernization' could emerge becaused held together by the story-line 'acid
rain.' In the end, they were successful in repadime hegemony of the old discourse-

coalition who insisted on empirical evidence.

This well-known example illustrates the main expl@mmy devices of Hajer's discourse-
coalition approach. Complementing Foucault's dissetheory with consideration of social
interaction, Hajer defines discourse as "an ensembideas, concepts and categorizations”
(Hajer 1995:44). He suggests the concepts 'diseeroslition’ and 'story-line' as
methodological middle range concepts in the condficduch a discourse analysis (Hajer
1995:61). A discourse coalition is composed of ao$eactors who subscribe to the same
story line; they are held together by shared dafins of reality (Hajer 1997:123). A story

line connects distinct events by words. Story limee frequently reproduced narrative
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constructs which make meaning by linking elemeritsnany different areas of the social
world; one example is 'acid rain' (Hajer 1997:103)1 Story lines appeal to common sense
— their vague content is often not questioned. They emblems of a large discursive
construct: for example, 'acid rain' stands for dlindtrates a general ecological crisis (Hajer
1997:112). This allows for the black boxing of elnts (from thoughts and habits to forces
and objects), that is, of putting relations intblack box, which is not opened any longer
(Latour/Callon 1981 after Hajer 1997:116).

Hajer's approach is valuable for many reasons.oRer he opens up the consideration that
actors are not pre-given, but are enrolled in $jpepolicy discourses. That is, actors do not
have a fixed role, but are positioned in excurgixehange (Hajer 1997:114). In addition, he
acknowledges the construction and socio-politicalbeddedness of policy problems.
Besides, his approach shows how policy analysispramide new insights by looking at

how issues are discusses. In sum:

Discourse analysis then opens up methodologicaliynd ways to combine the analysis of the
discursive production of meaning with the analydfishe socio-political practices from which social
constructs emerge and in which the actors that nia@se statements engage.

(Hajer 2005:300)

Set against all the advantages of Hajer's theatetiodel, the problem with Hajer's work is

that he cannot satisfactorily explain the changeegimes and the settlement of conflict.

As for the emergence and change of regimes, tieeofis new discourse-coalition which
subscribes to a story-line features prominentlHajer's explanation of policy emergence
and change. But he cannot explain why actors adbete coalition and its story-line. Hajer
argues that institutional change must be seen &dghed in a discursive dynamic. In this
dynamic, it is defined what a policy issue is, omwhmuch institutions are able to deal with
new problems. Hajer holds that "in the struggle digcursive hegemony, coalitions are
formed among actors [...] that, for various reasdhsae attracted to a specific (set of)
story-lines. Discourse-coalitions are defined asahsemble of (1) a set of story-lines; (2)
the actors who utter these story-lines; and (3ptlaetices in which this discursive activity is
based" (Hajer 1995:65).

It is the 'attractiveness of specific story-linegtake issue with. How is this defined? Hajer
says himself:
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[However], the fact that story-lines reduce thecdisive complexity does not explain why actors from
various backgrounds adhere to them.
(Hajer 1995:66)

He argues that the specific reasons why actorssstippstory line can only be shown in the
context of cases. But if his theoretical model carexplain how story-lines catch on more
generally, he cannot explain either what holds dissourse coalition together. What does it
mean that actors have an affinity to a story lidé?at stimulates this affinity and what can
interrupt it? How does a story line catch on, andhtvis the theoretical explanation of
change, i.e. that the new discourse coalition atdacid rain' could gain dominance over the

old discourse coalition? The last question addeeiseissue of conflict settlement.

As for the settlement of conflict, Hajer also drasvsstory lines as explanatory devices, but
this can only explain harmony within a discoursalitmn and not how a story-line gained
hegemony over other story-lines. Hajer suggestsstioay-lines can regulate "conflicts over

inter-discursive problems" (Hajer 1997:62). In Wwisrds:

Story-lines are essential political devices thdoval the overcoming of fragmentation and the
achievement of discursive closure.
(Hajer 1995:62)

Hajer deducts this integrative function of stomyels from their metaphorical mode of
operation, i.e. if you mention one element of ttasline, the entire story-line is implicit
and this masks fragmentation and complexity (Ha$95:62-63). He argues that a story-line
unites ambiguous discursive practices (such asogiesl, clichés or general fears) as
'discursive cement' on which a network of previgus#parate actors is built. According to
Hajer, story lines are therefore alghée' prime vehicles of chang@3). What again remains

wanting in this explanation is how actors are geghpy a story-line.

In sum, Hajer proposes useful middle range condeptsolicy analysis, but they need to be
integrated into a comprehensive theoretical accauth as political discourse theory, as |
suggest) in order to provide a framework for a gtad emergence, change and conflict in

regulatory regimes.
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1.4.3 Herbert Gottweis: Narrating biotechnology

Another important author who brought insights frehe STS community to the policy
sciences was Herbert Gottweis. His first contridmutito technology governance from a
poststructuralist perspective was his 1998 bookv&aang Molecules.” In this work, he sets
out to develop a poststructuralist analytics of ggoment which pays attention to how
language and discourses are used to endow saguitéihomena, but as well social, political
and economic contexts, with meaning (Gottweis 1398Central for Gottweis is the
guestion of how individuals, nature or (technicatjefacts turn into political artefacts.
Importantly, he points out that political spacesr simply exist; they become inscribed
and represented as political by processes of dati@ncand boundary drawing. Drawing on
a Foucauldian understanding of power, his innoeatapproach shifts away from the
traditional attention of political sciences on ingions towards the political in seemingly
apolitical sites, such as laboratories, and to mhieropolitics of meaning (Gottweis
1998:330-331).

In his empirical analysis, Gottweis conceptualitke life sciences according to his
theoretical approach as sites where, through neshinigues to write life processes,
fundamental parameters of what life means and wis¢es a human being have become
contested and renegotiated (Gottweis 1998:40fhidrstudy, he shows how the creation of
regulatory policies "entailed the careful craftiog a complex chain of signification”
(Gottweis 1998:80) which constructed the meaningr@fombinant DNA hazard' (Lenoir
1994 after Gottweis 1998:78). His book traces shift the molecular biology discourses
which were closely related to the widespread cwomfrsies surrounding the field (i.e.
protests against trials with genetically modifiembps). For instance, he shows how a
specific representation of risk was promoted in thelecular biology discourse, when
molecular biologists themselves became positiosettha experts in the advisory boards for
regulation. In another example he convincingly skdww the signification of the risks of
molecular biology cannot be analysed separatelw fitwe articulation of molecular biology
as the 'high-technology industry of the future' t@&eis 1998:156).

Important theoretical concepts in Gottweis's apgnoare narratives and their ordering
function. He emphasizes that ordering is imporiana poststructural perspective: if we

assume that "truth cannot be out there" (Rorty 198% articulation of science and
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technology are the result of complicated processkesnscription and representation
(Gottweis 1998:21). Narratives then "bring elemaitslarity, stability, and order into what
usually tends to be the complicated and contradict@rid of politics. This power to create
order is an attractive quality that makes narratigssential for the shaping of policies, the
settling of conflicts, or the securing of legitinyafor political action" (ibid:31-32). Gottweis
distinguishes between political metanarratives ampalicy narratives. Political
metanarratives, like the discourse of modernisatommstitute the political imaginary of a
particular society, the political visions, and ogpaities that are seen in a particular
situation (Gottweis 1998:34). His argument hereahigt actors or institutions have to be
understood within the wider discursive context imeh they are constituted and framed in a
policy field (ibid: 327). Policy narratives referame specifically to the "social construction
of the fields of action for policymaking” (ibid: 334). They "function as network of

meaning,” which can integrate various sites of govent (ibid: 30).

How does Gottweis account for emergence, change,canflict in regulation? Gottweis
accounts for important elements of hegemony incgobktruggles, but stops short at
explaining how certain narratives become the onbgspble alternative. In "Governing
molecules,"” Gottweis shows that the dominant ni@esatof molecular biology (about
bringing high-technology and economic benefits)amee subject to a crisis, mainly because
of the struggle over the deliberate release of tymly modified crops. New social
movements and green parties had evolved, and geeegineering faced criticism from
many sites. Gottweis stresses that the change dewanecautionary genetic engineering
regulations (manifested, for instance, in Germanthe Genetic Engineering Act) shall not
be read as response to pressure from these gieapieer, he suggests that a new discursive
constellation emerged that opened up new ways afepeng genetic engineering's risks.
The new regulatory discourse could gain hegemonyrénabsorbing discourses of polarity
into a system of 'legitimate differences' and bfjrileg the locations where differences can
be articulated" (Gottweis 1998:320-321). In otheras, the hegemonic regulatory discourse
transformed antagonistic voices into voices ofitiete differences’ and thus as part of the
system. According to Gottweis's conception of hegeynit is crucial for the domination of
a social field to re-absorb opposition; by thisitogf equivalence the formation of opposing

poles is avoided, which would threaten the diseerfield from the outside (ibid: 265).
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| have embraced a significant amount of Herbertvs's approach, and his traces appear
throughout my case studies. A limit to Gottweilsdretical conception, however, is that the
approach does not help us to understand "why diftenarratives have proved to have more

or less appeal and mobilizing capacity” (Torfin@2240).

In sum, all three approaches fail to fully accotortwhy particular regimes grip. That is,
they cannot successfully explain hegemony. Theeefomow turn to Political Discourse
Theory, an approach within poststructuralist polamalysis which accounts for hegemony

and for how subjects are enrolled.

1.5 Hegemony and Policy Analysis

In 1985, Laclau and Mouffe set out to develop aitigal discourse theory. Their book
"Hegemony & Socialist Strategy. Towards a radicamdcratic politics” was meant as a
critical engagement with leftist projects of thendi that were mainly influenced by Marxist
thought. The problem of Marxist thought is thatraltely, everything is seen as influenced
by the economy: the political class struggle assiwe existence of classes distinguished by
income base and by what they must do to sustawirgl In the literature, the problem has
been discussed as the problem of essentialismifgoif999:19). Poststructuralist policy
analysis, in contrast to essentialism, builds anitfsights of Derrida, who points out that
there cannot be an essential principle that strestgocial totality (also not the economy),
because no principle can itself escape the pramfestsucturing (Derrida 1978 after Torfing
1999:19).

Laclau and Mouffe's discourse theory, which is atetled the "The Essex School of
Political Discourse Theory," employs a wide undanging of discourse. In contrast to the
branch of discourse analysis which focuses on itigistics of texts and speech, and in
sharp contrast to Habermas's discourse theorytiohed argumentation, Laclau and Mouffe
develop a political theory on identity, meaning drejemony. Political discourse theory is
also distinguished from interpretative, hermeneuwitd ethnographic approaches in policy
sciences, which analyse meaning-making in politcehmunities. Political discourse theory
aims at transcending the particular. That is, $aoi@ractions (the particular) have to be
explained in relation to their discursive contekorfing 1999:81). That does not mean that

individual action and self-interpretations are d@ieed by discourse, but that the process is
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mutually reinforcing and intertwined. A discoursenigs elements into relation to each
other; such elements comprise not only texts, lsat actors, objects, events, and so forth. A
discourse is the structured totality which follofvem articulatory practices. Articulatory
practices establish relations among elements shiah the identity of these elements is
modified due to the articulatory practice (Lacland aMouffe 2001:141 [1985]). Laclau and
Mouffe's concept of discourse includes "all thecpces and meanings shaping a particular
community of social actors [...] discourses constitaymbolic systems and social orders,
and the task of discourse analysis is to examieie kiistorical and political construction and
functioning” (Howarth 2000:5). Laclau and Mouffdiscourse analytical framing resembles
Foucault's later genealogical writings, which shioaw discourses "are shaped by social
practices and the way they in turn shape sociatioglships and institutions” (Howarth
2000:8).

Let me exemplify this in relation to nanotechnologye articulation of 'nanotechnology'
establishes a relation among elements like resgaagcts of different scientific disciplines
"such that their identity is modified as a resllthee articulatory practice” (Laclau & Mouffe
2001:105), insofar as they become moments of ateamoology discourse. For example,
the discovery that the protein moesin is a keygiayring mitosis, with its ability to control
cell shape, was an earlier finding within molecWarogy, a field which contributes to the
understanding of cell processes in the human bbbhw, the same research result is
articulated as a moment of 'improving the qualityife' and as a step towards 'novel, low
cost health care.' The reason for this new articras that the research project had been
conducted at the London Nanotechnology Centre utidetevel ‘'nanomedicine’ (see LCN,
Healthcare Research). Nanotechnologies make thdixmumh nature of scientific disciplines
explicit; boundaries between categories like chamisbiology, molecular biology or
different branches of physics cannot persist, dlesds ascribed important status. The
nanoscale, then, establishes chains of equivaleamoesg previously separated disciplines,
indicating the incomplete and open character ofr tidentities. By the discourse of
nanotechnology, the identity of the research (jmtsjepeople, institutions, and funding
programmes) is modified. In detail, the imaginarteat are raised by nanotechnology-
articulations interstratify the elements and makent moments of a nanotechnology
discourse which can mean a supposed new fututerditll of possible benefits or fraught
with potential risk. Nanotechnologies seem to ofgelike synonyms for sciences bringing

growth, development and improvement. 'Nanotechnoliegconstituted in such articulations
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and the coherence among the moments is establishets regularity in dispersion. Its
manifestation and over-presence in scientific talexemplified by a British nanotechnology
graduate student's response to my question as tp kd was going to study

nanotechnologies: "It's new, it's everywhere and gan apply it in many different areas."

As we can see, this discourse theory builds on ssme's linguistic theory of discourse in
which signs, sound-images (signifiers) and concéttts signified) only make sense by
putting them into relation to each other. In apmpdyithis theory of language on social
systems and in basing it on Derrida's extension¢lwhejects closed and centred systems,
political discourse theory distinguishes betweenditscursive and discourse. The difference
is the degree of fixity/unfixity (Torfing 1999:93)The discursive is indecidable and
uncertain, while the discourse partially fixes morsein a field of discursivity (ibid.). The
signifying function of discourse can never be 8niThere is always a surplus of meaning
which escapes and stays part of the discursivitig:(i92). Contingency and articulation are
possible because the transformations of discumsiements into moments of discourse are
never finished or total (Laclau & Mouffe 2001:143B5]). While every discourse seeks to
dominate the field of discursivity, not all are damnly successful. Those discourses which
manage to gain hegemony form nodal points (Torfi®§9:98), or empty signifiers.

Hegemony broadly refers to leadership and doming®een from a historical perspective of
political theory, the term was coined by Marxisiniters to grasp unity within and across
social classes (Torfing 1999:107f). Gramsci extenttes notion of hegemony of political
leadership to include 'moral-intellectual leadgoshiiegemony, then, is then a term to grasp
how alliances among separated identities are peatidzy transforming them into a
collective will. Laclau and Mouffe overcome Gramsdocus on social classes and thus
allow for a carving out of the contingent logic afticulation (Torfing 1999:108-109). As
Torfing (1999) well explains, we can speak of hegeynaccording to Laclau and Mouffe, if
a wide range of demands and identities are instrib® the same discursive formation.
Hegemony, then, is gained by constructing suchmaimlnt discursive formation. The field
of discursivity subverting discourse provides "tbendition of possibility of hegemonic
articulation" (102). That is, hegemony brings us from the undecidable level of- no

totalizable openness to a decidable level of disss\(ibid.).
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As concerns conflict, political discourse theorgwases that the aim of opposing political
projects is to gain hegemony. The elements of theudsive can be articulated into moments
of discourse by opposed political projects (HowasilStavrakakis 2009:15 [2000]). The
theoretical point of departure is that social feelte interwoven by social antagonisms. The
limits of a discourse are established by constngca constitutive outside. The outside is
constitutive for the 'inside' because by negatogething, frontiers are drawn and the limits
of the ‘inside’ are erected (Torfing 1999:124). § hdelimitation and demarcation is central
for the stabilisation of the hegemonic project. THeferential character of the discursive
identities" (ibid.) is achieved by means of logidslifferences and equivalences (on which |
will say more later on). So, hegemonic formatiome aonstitutive, dependent on this

antagonistic and dismissed other to form and tcaclidate.

Another important element for a project to becoragdmonic is the universalisation of the
hegemonic project as the only possible alterngiivefing 1999:120, Moebius 2008:166). A
hegemonic project is a complex discursive-matesieb of relations that is successful in
producing particular patterns of thought or actias the only alternative (Moebius
2008:167). An important concept within Laclau anduw¥fe's approach to hegemony is the
empty signifier — nodal points instituted by theicadatory practice "that partially fix the
meaning of the social in an organized system déihces" (Torfing 1999:109). Hegemonic
projects try to underpin their particular discogrseth empty signifiers. These are undefined
and very ambiguous terms, such as freedom, dempooratation, that figure as nodal points
which fill the hegemonic formation with content (Btmus 2008:167).

Empty signifiers are general equivalences — metaphtthe production of hegemony and
empty signifiers always proceeds stepwise by medmsetonyms. First contiguity among
terms is produced. For example, in the British theedform triggered during Thatcherism,
the discourse that public services should be keprivate companies could gain hegemony
because links were established between the heatbns and the market, including aspects
of the market such as individual choice and cortipetf The subjects of the health services
(doctors, nurses, care) were redefined as greebjecds who have to be controlled,
monitored and who will only work properly if thege personal gains for themselves. The

relationship between health personnel and patwatsredefined as one between salesmen

2 For the empirical example, | refer to the Norwegilmcumentary "Helsefabrikken" (Health factory)
http://factionfilm.no/?cat=production&id=85
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and customers, all of whom are striving for persdremefit. At the same time, hospitals
became articulated as cost factors, and the pasideals of solidarity were set aside. What
a good society is was redefined from solidarity #mdt to efficiency, greed and individual
choice. Hospitals should compete with each othepédients. For each patient, hospitals get
money from the government. It is still public seas, but it acts like the market. For this
guasi-market to work, it was necessary to introdueeing tags to invoice at cost different
kind of surgeries, patient care and so forth. Thiesmendous changes could not have

occurred without establishing contiguity betweealtieservices and the marketplace.

From the perspective of Political Discourse Thedingn, change in regulatory regimes can
be interpreted as responses to discursive changmgyhi about by organic actors in
hegemonic struggles over societal dislocations f(fi@rl999:241). That is, actors react to
"what is constructed as facts in and through dissu(ibid.). In other words, while, for
instance, positivists explain change as logicgboase to economic and political pressures,
our discourse theoretical approach says changeolitical discourse is constitutive to
enabling change. Various actors try to define aridrpret what a policy issue is within a
discursive formation. If a potential policy issugnoot be accommodated within hegemonic
discourses, these hegemonic discourses are distbcBlbhat a dislocation occurs means, if
events cannot be symbolized by or be inscribetheéndiscursive formation, the social order
is disturbed (Torfing 1999:130). If social imagiear cannot domesticate events within their
discursive structure, they can break down. Sut¢has'disruptive force of dislocation” (ibid:
53). Dislocation is an important argument by Ladh&ld against structural determinism and

thus, it is an explanatory device for change:

Dislocation refers to the emergence of an eventa @et of events, that cannot be represented,
symbolized, or in other ways domesticated by tlseudsive structure — which therefore is disrupted.
[...], Laclau conceives dislocation as a permaneehpmenon inasmuch as there is always something
that resists symbolization and domestication, aedetby reveals the limit, incapacity and contingenc
of the discursive structure. It follows that disition continuously prevents the full structuratadrthe
structure. Dislocation is the traumatic event dfas' and 'crisis' that ensures the incompleteoiess
the structure; it is precisely this incompletengkis lack of objectivity that deprives the struetwof

its determining capacity. Dislocation is, in otiveords, the concept of the impossibility of struelur
determination. As Laclau (1990a:41-3) puts it, @isltion is the very form of temporality, possilyilit
and freedom.

(Torfing 1999:149)

While Torfing mentions the twofold meaning of disddion in this quote, he does not
explicate it, like Glynos and Howarth very helpjuldo in the "Logics of Critical

Explanation.” When dislocation refers to eventd ttiemnot be represented, we can say this
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is an ontic understanding of dislocation. A distomais ontical when the subject's mode of
being is disrupted by experiencing moments thanctame represented within his social
order. In contrast, dislocation as a permanent @imemon is an ontological understanding of
dislocation. In this meaning dislocation is a neeeg element of a poststructuralist, negative
ontology. It is a theoretical concept which sigesfithe assertion that "each and every
symbolic order is penetrated by an impossibiligtthas to be filled or covered-over for it to
constitute itself" (Glynos & Howarth 2007:14).

It is the ontical understanding of dislocation whics relevant for trying to develop
explanatory devices for the change of regulatogymes. We can see the disruptive force of
dislocation when hegemonic struggle intensifiegraftislocation occurs. The number of
floating signifiers increases, and policy issuestois, institutions, potential regulatory
objects, and potential regulatory sites can befisekk (see Torfing 1999:240). In the new
hegemonic discourse that emerges, the sourcesnteatel responses to crisis will be
redefined. At the same time the imaginaries of wdmaild be a good solution, that is the
repertoire of alternatives, might have changedmdutihe hegemonic struggle. Nevertheless,
social actors do not react to discursive changes ilmear vein. The new hegemonic
discourse is not fixed, but is constantly contestad transformed, as in, for example, the
implementation of policy (Torfing 1999:241).

Indeed, subjects can respond to dislocatory evantarious ways (Laclau after Glynos &
Howarth 2007:115). People can express a grievatimmying that something constitutes an
issue for people. If grievances are not approfyiaddressed by authorities, a request can
harden into a demand, which can turn into a palitaontestation of the norms of a regime
(Glynos & Howarth 2007:115). However, subjects @so be complicit in concealing
contingency. In Glynos and Howarth's ontologicaineinsions of socio-political reality,
subjects react to contingency and challenge soelations in thepolitical dimensionwhile
they are complicit in concealing the radical cogéncy of social relations in théeological
dimension(ibid: 113). It is fantasies that ensure thatrdical contingency of social reality
remains in the background (ibid: 145). If the sebje gripped by ideology (ibid: 117), this
has to do with the subject's modes of enjoymeid:(i831). Thedeological dimensioims the
opposite of thesocial dimensiornn which the radical contingency of social relagschas not
been registered (Glynos & Howarth 2007:14).
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The theory's strongest point is its recourse tdafn which allows for an explanation of
why some narratives appeal more than others. Itgeayn strange to link regulatory policy-
making with fantasy. The term is associated witlagmations that are at a distance from
reality (Glynos 2008:2). In addition, 'fantasy' daave a pejorative connotation as something
many people believe is false, like an illusion aradve dream (ibid.:3). This commonsense
definition of 'fantasy' must be put aside; politideéscourse theory uses the concept ‘fantasy'
as employed in psychoanalysis. 'Fantasy' signities mode or ethos with which a subject

engages in a practice" (ibid.) because it strusttite subject's desire:

[...] the logic of fantasy names a narrative struetimvolving some references to an idealized scenari
promising an imaginary fullness or wholeness (teatific side of fantasy) and, by implication, a
disaster scenario (the horrific side of fantasy).

(Glynos 2008:10)

But fantasy is the theory's strongest and weakasit @t the same time. The advantage is
that it links the subject with the structure. Tisthow certain narratives engage subjects is
linked with the fantasmatic appeal of a narratiMee subject has to be gripped. In this sense,
fantasy as explanatory device links structure (isse) with individual action. But in a way,
the theoretical approach only relocates the samlelgm to another problem: from 'why do
some narratives become prevailing' to ‘why do stantasies grip and others not?' | stick to
the concept of fantasies nevertheless for fantamiescrucial for concealing the radical
contingency of social relations (Glynos & Howartl®0Z:147). And in the case of
nanotechnology governance, as we will see, fantastogics of, on the one hand, 'promises
that are yet to come' and, on the other hand,iflrofantasies' can be fruitfully applied.
Furthermore, that horrific fantasies gripped staliees provides the means to understand
why the political logic of pre-emption could cateh. The theoretical approach allows me to
carve out the role of fantasmatic appeals, i.eirttegination of conflict, and how affective,
emotional responses to these fantasies impact doypoaking. | will dig deeper into

fantasmatic logics and how they grip subjects enftllowing chapter on methodology.

1.6 Conclusion

By way of conclusion, | build on political discoerdgheory's insights on hegemony to
complement existing poststructuralist approachemegulatory policy-making. Bringing in

hegemony means to account for that power is ineblaethe production of meaning. Three
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theoretical premises are important consideringhre outlined poststructuralist conception
of hegemony. First, hegemonic projects do not anjyto make sense and to constitute a
symbolic order but to universalize the hegemoniojgmt as only possible alternative
(Moebius 2008:166). Second, it is crucial for tloeial field that the formation of opposing
poles which would threaten the discursive fieldnfréhe outside is avoided. Opposition
needs to be absorbed in the hegemonic project W@istt1998:265). Third, hegemonic
projects are often underpinned by ambiguous teemgpty signifiers, nodal points) such as
freedom, democracy or responsible developmentmstéhat fill the hegemonic formation
with content (Laclau & Mouffe 1985).

As concerns the emergence and change of reginmms)ceptualise change as response to
discursive changes brought about by organic adtotsegemonic struggles over societal
dislocations (Torfing 1999:241). While Jasanoff cary explain why political cultures are
persistent, and Hajer cannot account for the dtbexmess of story lines, and Gottweis cannot
tell why narratives grip, | argue that change istéoed when subjects are gripped by
fantasmatic narratives so that they dedideact upon discursive change. The theoretical
concept that allows me to study how subjects appgd and moved is the notion of fantasy.
Change stays wanting if subjects invest in fangagiat mask over contingency, alternatives
or inequalities. In this respect, fantasy is linkedideology (Glynos 2008). After having
clarified my ontological premises, | will now tuto introducing the grammar of concepts
guiding my study of nanotechnology governance. Aegal critique which a Laclau-inspired
discourse analysis often faces is that it is diffitco apply empirically. However, Glynos and
Howarth made an effort to translate political disse theory and its conception of
hegemony into a methodologically feasible framewdiikeir logics of critical explanation,

which | will introduce in the following, will gover the empirical analysis of this study.
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2 Methodology

Following the theoretical assumptions of this thesine analytical framework presented in
this chapter introduces a grammar of conceptsmasams of critically explaining hegemony
in policy analysis. With their "Logics of Criticdxplanation,” Jason Glynos and David
Howarth (2007) offer methodological concepts thbwa for breaking down Laclau's
discourse theory, which | intend to use for my gtudowever, their concepts are still too
abstract for some parts of empirical analysis.ggast that they introduce a meso-level. For
empirical analysis, however, the conceptual frantewatill has to be complemented with
refined categories, concepts, and analytical gjiege | argue that this can be provided by

the analysis of rhetorics.

Fantasmatic Logics ] Political Logics Rhetorics (e.g. negotiation,

<+— emotion), Practices (e.g.
networking)

Social Logics

As the graphic shows, | suggest that demands ageglout in political logics by means of
rhetorics and practices. This can be, for instabgenetaphors and analogies that create or
disturb chains of equivalences; but chains of esmjaiwces can as well be established (or

interrupted) in practices such as networking.

The subsequent research strategy presented in ctiegpter in general follows a
poststructuralist ontology and epistemology. Redeamethods always have to be
understood in the context of ontology and epistegywlYanow & Schwartz-Shea 2006: xi):
how do things exist in the world and how do we kraiwout them. In other words, analytical
frameworks and research designs contain "assunsptedvout the reality status and
knowability of their subjects of inquiry" (Yanow &chwartz-Shea 2006: p. xv). In the
following, I will first introduce what the means ofitical explanation of hegemony in policy
analysis are, as developed in Glynos and Howa2h(§ "Logics of Critical Explanation.”

Throughout the chapter, | will describe the stepsriical explanation: problematization,
genealogy, retroductive data generation, articutatand evaluation. At the same time, | will
outline how | proceeded in generating the datairedufor a critical explanation of the

nanotechnology regulatory regime.
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2.1 Methodo:Logics of critical explanation

Working within the framework of political discourgdbeory, my methodological point of
departure is in practices or regimes of practi€ayr(os & Howarth 2007:14). Therefore, |
am not talking about regulatory policy-making butoat regulatory regimes. The term
denotes practices and their context, the sociat®tre that emerges out of political practices

and which grips social practices (ibid:125).

Regimes

Structuration

|

I

Hegemony

|
\.I l.ll
Diskcatianis) 7
7

\ . Absorption -/

Public contestation”,

Social Practices Political practices

(Glynos& Howarth 2007:124)

Practicesand regimesare thus important concepts in my analysis. Traplgrdepicts the
relationships between regimes and practices; spca@tices are distinguished from political
practices. This corresponds with the differentological dimensionsf social reality which

| introduced aboveSocial practicesare largely repetitive, ongoing, routinized adies.
These are the things we do largely unconscioustl every day, like picking up the kids
from school, but which nevertheless contributedproducing the wider systems of social
relations (Glynos & Howarth 2007:104). For using ar for comparing to a — terminology
of "Science and Technology Studies" (STS), thesgabkpractices compose ttenterland
which Woolgar and Latour identified in scientifi@bloratories, that is, the unspoken
assumptions, standardised instruments, routinesoté-taking, and so forth (see Law
2004:27f). When these normal ways of doing thing$ challenged, this happens per
political practices, which seek to transform existing norms and prastiéor new and
different ideals. Political practices entail thestyuction of political frontiers, and if they are
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very successful — that is, if a political movembatomes hegemonic — the entire regime can
be changed. This is why in the graph the arrow does political practices towards
regimes. An important element of political practice public contestation; that is, the public
articulation of grievances into demands (Glynos &wdrth 2007:122). The explanatory
device which allows us to charactermacticesis logics

A logic is what makes a practice tick: a set of rules,twhakes these rules possible, and
what do they make possible and exclude (GlynosHowlarth 2007:134). As an explanatory
device, the conceptogics of critical explanationis developed by Glynos and Howarth
(2007) in a way that logics can be situated somesvhetween causal mechanisms and self-
interpretations of actors. Logics replace concetiof ‘causal mechanisms' because the
latter aim at a generalisation in the sense thatctmtext in which they function is left out.
Causal mechanisms delocate the practices undestigagBon from their contexts and from
the acting subject (Howarth & Glynos 83ff). In cast, poststructuralist approaches assume
that meaning and significance only function undartipular circumstances and that actors
are not determined or compelled by causal mechanitimgics' is thus a concept opposed to
causal laws or mechanisms. But at the same, theepoof logics is employed to overcome
the pure particularism of phenomenological and e@euatic accounts, which only focus on
meaning making. Phenomenological and hermeneutousats make practices intelligible
by analysing the subject's self-interpretationd, fail to link these narrative accounts to
theoretical concepts external to the practiceswestigation; or if they do, they still fail to
explain change, emergence or sedimentation (Glgné®warth 2011:80f). In contrast to
causal mechanisms or self-interpretations of actbes poststructuralist approach to critical
explanation introduced here emplayshree-fold typology of logicas units of explanation
(Glynos and Howarth 2007:106). Jason Glynos andidDélowarth differentiate among
three logics, according to dimensions of socialityeasocial logics, which characterize
social practices or regimes; political logics, whienable social practices, their institution
and contestation; and fantasmatic logics, whichstga explaining why subjects are

complicit in concealing contingency (ibid: 21).

2.1.1 Social logics

Social logicsrefer to the rules of social practices. With sblogics we can characterise the

purpose, form and content of practices (Howarth I&n@s 2007:106). The word rule hints
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at a certain coherence, unity or pattern. Accordangaclau, a social logic can characterize
the "coherence of a discursive practice" (ibid: )13®e can grasp this coherence or unity
when the social practices show a "regulatory ipelision” (Laclau & Mouffe 2001 [1985]).
That is, we observe social practices, and whendemtify a certain logic, we judge that they
have something in common, that they show a cenpaittern, while each practice still
remains particular. In this respect, the sociaidaglso allows me to show how a logic
bridges the self-interpretation of actors and clusachanisms, because social logics
simultaneously hold "on to the idea of a pati@nd an open-endedness” (139). An important
point here is that social logics "acquire their mag in precise conjunctural and relational
contexts" (Laclau and Mouffe 1985:142 after Gly@oklowarth 2007:140). In other words,
"social logics are always contextual entities, iagsin particular historical and political

circumstances” (Glynos & Howarth 2007:137).

Social logics, in particular, provide access toghectices under investigation, enabling us togthe
point of a practice or institution, as well as thies and structures that organize them.
(Glynos & Howarth 2007: 159)

From the fact that a social logic must be undestao the empirical context of its
instantiation (Glynos & Howarth 2007:185), it fols that they require therefore a "passage
through the self-interpretations of subject.” (ibicb9). This is an important point for the

data required, as outlined in the research strdsggyon in the chapter.

Examples of social logics provided by Glynos andvéddh are, for instancehe logics of
marketisationand centralisationas part of a network of social logics that chaase the
Thatcher regime (ibid: 137). Or: The practicesegarating different 'races' and 'peoples' are
the translation of dubious ideologies and thednés practice irthe logic of apartheidibid:
138). Examples of social logics in UK universitighich allow us to characterise the new
audit regime arethe logic of competitiofhow individuals interact with each other as r&al
the logic of atomisatiorfisolating individuals from each other but alsolaging individuals
from their skills, virtues and other charactersticthe logic of hierarchy(top-down
governance, steering universities like firms), atlte logic of instrumentalisation
(commoditisation of research and teaching for eoimanskills of the workforce) (Glynos &
Howarth 2007:171f).
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2.1.2 Political logics

Political logics make it possible to explain whycsb practices or regimes were instituted
and contested (Howarth & Glynos 2007:106). They tiee focus of my analysis. The
political logics proceed out of social demandsytarplain the institution of the social: How
did it emerge? How was it contested? Political degtan be seen as explanatory devices
within Derrida's method of deconstruction, as thelp to identify the origins of practices
and institutions, which are often forgotten and ansciously reproduced. Political logics

function adogics of equivalence and difference

Insofar as political practices entail the consinrcof new frontiers to challenge old social sturetin

the name of an ideal or principle (thus implyingeaw set of inclusions and exclusions), one can say
that the political logic of equivalence predomirgatBut insofar as there is a breaking down of those
frontiers so as to maintain existing social stroesu(thus retaining the old distribution of incluss

and exclusions) we say that the political logidifference predominates.

(Howarth & Glynos 2007:106)

These important notions within political logics werfrom Laclau and Mouffe’shains of
equivalence and differencéfhese concepts point again to the ambiguousioeitip
between the particular and the universal. Actualery social actor occupies a differential
position in the social fabric (Laclau and MouffeD2Qxiii [1985]). But a social actor needs to
establish equivalences to other particularitieBefwants his political aims to gain ground.
From this follows a question of representationdipi A certain particularity comes in to
stand for a universality transforming the particiija This is an equivalential chain, which
again is a hegemonic relation. The tension betwenparticular and the universal, of
course, is ever present in this hegemony, andréuessible. In addition, the identity created
by the chain is received by saying what it is moid{ 127).

The function of representing the system as a tgtditpends, consequently, on the possibility of the
equivalential function neatly prevailing over thdfatential one; but this possibility is simply the
result of every single struggle always being alyeadriginally, penetrated by this constitutive
ambiguity.

(Laclau 1996:41)

The guote shows how ontological presuppositiongdtiee ontology, radical contingency)
come into play within the methodological concejpisgics of differences and equivalences
reduce or intensify contingency and complexityqthinction is tremendously important in
the nanotechnology regulatory discussion, as wiesed particularly in Chapter Three, Four,

and Seven):
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[We, thus, see] that the logic of equivalence lisggc of the simplification of political space, vidithe
logic of difference is a logic of its expansion aimtreasing complexity. Taking a comparative
example from linguistics, we could say that theidoof difference tends to expand the syntagmatic
pole of language, the number of positions that eater into a relation of combination and hence of
continuity with one another, while the logic of @éalence expands the paradigmatic pole — thaheés, t
elements that can be substituted for one anotlieereby reducing the number of positions which can
possibly be combined.

(Laclau & Mouffe 2001:130 [1985])

Logics of equivalence and difference are thus thglamatory means by which we can
capture the drawing and erasing of political frerdi (Glynos & Howarth 2007:144). An
example of the logics of equivalence is when déférdemands for workers rights are linked
with student protests by stressing one signifieictvivoth have in common: to be against the
system. As an example for a logic difference, Gyand Howarth mention the case of a
ruling power which tries to enforce differencesvietn ethnic or national groups in order to
prevent the rise of united opposition against #ggme (ibid: 145). Insofar as the logics of
difference or equivalence function to challengenstitute a new regime, they are political
logics (ibid: 143).

Importantly, in political logics, the political diemsion is in the foreground. If we briefly
recall what was written in the theory chapter: e tpolitical dimension, social actors
experience dislocation and they react by (re)atitigacontingency and thus, they challenge
prevailing ideals (Glynos & Howarth 2007:112-113hus, political logics are connected
with public contestation, which is a demand thatblgcly contests the norms of a particular
practice or system of practices in the name ofiacqnie or ideal" (ibid: 115). Only when

requests harden into a demand and are publiclgutated, can we talk about a political
demand or a political practice. (ibid: 185) Thisdst restricts politics not to the terrain of
government, but to any aspect of public contegtafdlynos & Howarth 2007:114f). The

political refers to the antagonistic dimension vhis inherent in social relations (Mouffe
2000:17). The radical contingency of social relasioconstantly demands (political)
decisions in an undecidable terrain (Torfing 1999:6In this respect, politics is about
decision-making within conditions of indecidabilifyid.). | now move from the political

dimension to the ideological dimension, in whictbjsagts cover over the experience of

dislocatory moments instead of using the momentdotesting a regime.
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2.1.3 Fantasmatic logics

Fantasmatic logics enable us to understand whyestsbpre gripped, why they adhere to

social practices and regimes (Glynos & Howarth 2007). As Glynos and Howarth say:

[...], by invoking fantasmatic logics we suggest thate condition for subscribing to an existing or
promised social practice concerns the extent tahviti can tap into the subject's existing mode of
enjoyment and thus fantasmatic frardéhen working in tandem with political logics, fantasmatic
logics may be invoked to help explain why certain@mands — or responses to demands — succeed
in gripping or interpellating a particular constituency. Edyathey can be mobilized to account for
the way explicit challenges to existing social staues or institutions are blocked.

(Glynos & Howarth 2007:107, my emphasis)

If political logics — as we learned above — opel@d€'signifying operations” (Laclau after
Glynos & Howarth 2007:145), fantasmatic logics ¢anseen in relation to them as "the
force behind those operations” (ibid.). The relatlwetween a fantasmatic and a political
logic is further that a practice ot considered as a worthy contestation (ibid.) wHsa t
subject is gripped by fantasies. In relation toi@dogics, one can say that fantasies ensure
that the radical contingency of relations staythm background (ibid.). Practices which pre-
empt dislocation (ibid: 146) are somewhere in thieldke between social and political
practices, because the role of fantasy is, in ispect, to contain the political dimension
(ibid.). Apart from its concealing function, fanies also provide the necessary support for
political demands to become hegemonic, because thayage to articulate universal
(fantasmatic) appeals (Glynos & Howarth 2007:1Z2Bhe fantasy directs the political
practices in this respect, and they fill the postipractice with content, so that they become
worthwhile to pursue (ibid: 147). Methodologicallwe can identify fantasmatic logics
typically in narratives that promise a "fullnessetmme"” (ibid.). Another indicator for
fantasies are paradoxes or contradictory featurésspects of social reality” (ibid: 148), for
example, when nanotechnology is presented as ndvoatstanding but also common and

ordinary at the same time.

In sum, all three logics together help to explarhat, how, and why?

If social logics assist in the process of chardwitey whata practice is, and political logics shdww
it is challenged and defended, then fantasmaticsotan be said to generate reasonsvioy practices
are maintained or transformed.

(Glynos & Howarth 2007:108)
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For me as a researcher, the 'logics' function aseqis with which | can relate the data |
generated to abstract theory. That is, | articulekat | see in the self-interpretations of
actors from the perspective of the theory thatrim® my study. The concept afticulation
then is, as Glynos and Howarth point out, an imgurianswer to the problem of double
hermeneutics. On the one hand, articulation ocatnen social actors "articulate discursive
elements along the axes of equivalence or differefibid: 265). This implies that what is
articulated as a 'risk' or an ‘emerging technolidggonstantly constituted in a historically
specific way (Gottweis 2003:249). On the other hand analyses articulate empirical data
along theoretical concepts. Articulation hintsla fact that the relation between empirical
and theoretical elements cannot thus be seen astedsRather, "social science explanation
involves the articulation of different theoreticancepts together in a concrete empirical
context, in an effort to provide a singular criticaxplanation of a problematized

phenomenon” (ibid.).

Logics are thus constructed through the procesartitulating self-interpretations to contexts by
means of a theoretical framework consisting oftaofeoncepts and ontological assumptions. Itiis th
articulatory aspect and its theoretical presupjmst that a mechanistic approach denies and a
hermeneutical approach underplays. Accordingly, sweygest that what makes possible the
simultaneous singularity and generalisability ofle@ase is the background theoretical framework
informing the analysis, coupled with the articutgtprocess itself.

(Glynos & Howarth 2007:189)

The quote elucidates that it is the researcheriwiying data and theory together. He judges
whether "a particular empirical phenomenon coustarainstance of 'x' in deciding what the

precise relevance and importance of 'x' is” (ikié4). In John Law's words:

The argument is no longer that methods discoverdapitt realities. Instead, it is that they papéte
in the enactment of those realities.
(Law 2004:45)

But how those realities are enacted is not anrarlgithoice. Rather, our research-expertise
derives from theoretical knowledge and from "havimgnersed oneself in a given discursive
field consisting of texts, documents, interviewsd &ocial practices" (Glynos and Howarth
2007:189). Such in-depth data, which obviouslyasessary — and | am here introducing the
next section — requires a concrete case (cont&kthe same time, the quote illustrates how
our analytical framework, which is the 'logics ofitical explanation,” enables the
comparison across particular case-studies. Theepisdift the generated data onto a more
abstract level. In sum, 'logics of critical explaoa’ offer a theoretical framework bridging
ontological background (meta-level) with the methodn the micro-level (language,

60/265



rhetorics, and arguments — see below); they thtredace a necessary meso-level. | will
now turn to the research strategy and methodsnipirecal analysis.

2.2 Research strategy and methods

The positivist legacy within political sciences $sill strong, and doctoral theses are
accordingly expected to formulate hypotheses whrehtested throughout the study. Hence,
a positivist approach to policy analysis would &istplace start off with defining
independent and dependent variables and with grdesi how to best measure the relation
between x and y. My research strategy, of courdepw articulated differently as we have
already dismissed such "simple causalities” (Gagva®03:258f). Besides, interpretative
methods allow for a flexible response 'in the motném observational or interviewing
circumstances (Yanow & Schwartz-Shea 2006: xvi)eréfore, it is not a strict and
unmodifiable 'research design' that will informstlstudy. Rather, | talk about a 'research
strategy.' The research strategy that | proposensposed of providing a genealogy of the
problem at hand, conducting rhetorical policy asislyand generating "thick descriptioh."
Case studies, interviews, and document analysiprasented as means for generating the

latter.

Indeed, | already started to introduce my resean@tegy in the "Introduction” to this thesis
when | formulated the emergence of the soft-modetechnology regulatory regime as a
research problem in need of explanation. This mmlltisation shows how the research
guestion is, from the beginning, intermingled witte theoretical structure (i.e. regimes).
The back and forth between problematisation andtngsis-formulation, their revision in

the light of new insights or feedback, moments eing persuaded of something, and the
formulation of new assumptions in the research ggsds captured by the term retroduction
(Glynos & Howarth 2007:18ff). Glynos and Howartltdde retroductive reasoning between
deductive and inductive reasoning (ibid: 18ff). B problem-driven research approach
starts with identifying "a domain of objects andwgiices in need of analysis and critique"
(ibid: 253). I thus want to recount now briefly,wnd ended up analysing the nanotechnology

regulatory regime from the theoretical and methogdigial perspective that has been

3 Introduced first by the social anthropologist @iifl Geertz (1973), the concept is nowadays fretipen
employed to refer to qualitative research whichegates in-depth knowledge by submersing in thd fiel
particularly ethnography.
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introduced. The retroductivity also indicates thatcounting for the problem in a
genealogical vein is a good start for research m#notechnology, as for other empirical
fields.

2.2.1 Genealogy of problematisation

| first learned about nanotechnologies six years &gythe course of a side job as a science
journalist, the term nanotechnology started to pppn research projects | was reporting on
at different sites. | understood that nanotechnplegs a hot topic in material sciences and
chemistry. But in an interview with a risk reseachwhich actually was about nuclear

power plants, he happened to mention nanotechncdsgg new area of concern. As a
master's student in political sciences, | founmhtiéresting to be confronted with these two
opposing stories — the big new, important scientifevelopment in sciences on the one
hand, and the new risk area on the other hand.ihgak the topic as simplified, | set out to

write a seminar paper with the aim of analysing thegulatory discussion on

nanotechnologies. | assumed there were actors wdmagted nanotechnologies and others

who defined it as a risk, and | simply wanted talfout who was dominant.

The first challenge | met was that policy-makingnat carried out by one regulatory agency;
in a situation characterised by governance instéagbvernment, multiple actors are at play
on different levels. It is difficult to evaluate diunderstand their stance and influence in a
debate. The second, obvious challenge in and faoteahnology governance is that a
regulatory discussion based on the assumption esthe facts right' just does not work,
because the required data do not yet exist andnegive never exist, since we have no prior

experience about intervention at the nanoscalediidann 2011).

From the beginning, my theoretical approach to restmology was characterised by taking
rhetorics in policy-making seriously. As | said, nmytial focus was on arguments in the
regulatory debate. But a third challenge was thatdeeper you immerse yourself in the
nanotechnology debate, the more unclear it gets mdn@otechnology actually is. And when
it remains unclear "what nanotechnology is anyhowhy and how do you enforce

regulations? Here we arrived at the current problesation constituting the research puzzle

of this work.
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After having identified the aspects of reality thHatvant to explain, a second step of
poststructuralist research strategy can be to dpwelgenealogy of how the status-quo of the
problem at hand emerged (Glynos & Howarth 2007 :f)6itf my case, the nanotechnology
regulatory regime, characterised by the generalatpnt responsible development, is in the

focus of analysis. As Jeffares neatly says:

Policy analysis in this vein starts with the idéoétion of taken-for-granted hegemonic practice an
then involves a deconstruction of these equivaletezeeveal general equivalents, before perforraing
genealogy of how and why these general equivatente to be.

(Jeffares 2009:108)

The following provides an illustration of how | peive the political process that | analyze

and what the story could be that | want to tell:

Timeo (To) T, Dislocation /| T, N\ | Ts
POLITICS /

A new Although Triggers: Political mergence of
technology is | certain More talk/about| Logics: the current
launched nanoparticles | funding, Different regulatory
(GM) are used, no nanoinitfatives, | demands regime

attention is nanote¢chnologyl emerge, are
New practices| given to that. contested and| Codes of
are suspicious existing conduct, etc.
debate, Nanotechnology regimes are
protests. provokes challenged

certain

dislocatory Logics of

effects in Equivalence,

regulatory e.g. naming

regimes. It

disrupts, for Logics of

example, difference,

practices that
are based on

e.g. 'not nano'

evidence-based Discourse
policy-making. coalitions can
be formed.
Rhetorical
strategies are
employed.
Move to| Ignored; Dislocatipn Re-order
Regulating reiteration Regime

GM within practices
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In short, I want to show how from a time where GM@used protests, concerns and
regulation, we arrived at a time where nanotechmole approached by soft laws and meets
little opposition. | assume that the uncertainbesl complexities of nanotechnology issues
led to disruptions in regulatory practices. Evehlyahis led to a dislocation of the current
regulatory regime. It has to be analysed what tiiggers of this dislocation were in various
contexts. Subsequently, a political struggle abwrotechnology regulation emerged. This
struggle which is highlighted by an eclipse in ¢naphic is the part that | want to analyse in
my dissertation within the context of TO and T1pbrtant elements of the political logics in
T, are networking, rhetorical strategies, naming, amguments. In the following, | will

introduce the significant role of rhetoric in pglianalysis.

2.2.2 Rbhetorics and Policy Analysis

Although Glynos and Howarth offer methodologicahcepts that allow for breaking down
Laclau's discourse theory, they are difficult tglgpn the very process of the analysis of
data. | suggested above that they introduce a eesb- Forempirical analysis however,
the conceptual framework can benefit from the tamfisRhetorical Policy Analysis. To
contextualise this, | will now dig deeper into tleationship between poststructuralism and

language, which | postponed in the theory chapter.

Inherent in the ontical uncertainty that is thecgpaf persuasion in policy-making — if it is
not possible to refer to facts, if political clainase open and contestable, persuasion in
decision-making is carried out by arguments (Fistay 2007:550), emotions, and ethos
(Gottweis 2007). If there is not one truth, wettrypersuade others to see "things in the same
light as we, to define the situation in a particay” (Finlayson 2007:550). Consequently
key authors such as Majone (1989), Fischer andskar€1993), and Gottweis (2006) argue
that policy analysis needs to direct attentionrguments in policy-making. In fact, another
name for the 'interpretative turn' is the 'argurawe turn' (Fischer & Forester 1993).
Gottweis points out that rhetorics — although &y kole is never questioned in politics —
might have been disregarded by policy analystsusecaf the image problem of rhetorics as
manipulative acts (Gottweis 2007:240), while theciant art of rhetorics actually dealt

simply with the function and role of words (ibid4D). The important scholars who
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rediscovered rhetorics for social sciences werplste Toulmin, Chaim Perelman, Michel
Meyer and - particularly in the policy sciences iartdomenico Majone (ibid.).

The premise in the study of rhetorics in policylgsia is that we can study ideas, demands
or narratives by analysing materials in which tinegnifest — "in concrete, observable and
analysable words" (Finlayson 2007:230). Accordimd-tscher (2003), social actors interact
with each other and negotiate the world by narga@bout events, by interpreting past
experiences and by constructing future scenarifas all this, language is necessary, which
makes language a "powerful constitutive force wtpolitics" (Fischer 2003:55). Political
reasoning is in this respect, as Stone (1988/268\9, "reasoning by metaphor and analysis.
It is trying to get others to see a situation as tinng rather than another (9)." The analyst
then must pay attention to the rhetoric of sociadl golitical narratives and practices
(Gottweis 2003:255f).

The tight interrelation between political logics damhetorics is best expressed in the

following quote by Lyotard:

[to] speak is to fight, in the sense of playingdapeech acts fall within the domain of a general
agonistics.
(Lyotard 1997:10 [1979])

Lyotard addresses the general endeavour to fix eslesnas moments of discourse; this
process is in constant flux, and elements areudatied and re-inscribed constantly into
different discourses. We as the analysts then haveack rhetorical shifts, governing
discourse, and moments of rupture. How can we @olsaill now introduce concepts of
rhetorical policy analysis on the micro-level otalanalysis (i.e. arguments of facts, political
rhetorics, arrangements of narratives, and logbsseand pathos).

An important starting point is Gottweis's rhetotigalicy analysis because his approach
opens up for integrating emotions into policy asay(via the rhetorical notion of ethos),
and integrating emotions and passions is signifitmdentifying the operation of fantasies.
From his perspective, emotions are not responseéstmurses and rhetoric, but emotions
are themselves rhetorical praxis which have effectee world (Gottweis 2007:240). When
proofs are presented in persuasive speech sohtbed being addressed are led to emotions,
this is referred to as pathos-dominated argumemtafibid.:242). Other argumentative
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strategies are ethos (persuasion by charactehebgredence of the speaker) and persuasion
by logos (appealing to reason by argument) (ibis) for logos, Finlayson (2007) suggests
different types of arguments, which proved to bdpfoé tools in my own analysis:
arguments of conjecture (being concerned abous)aatguments of definition (focus on the
names of things), arguments of quality (they wangagticular thing, person or act to be
conceived as something), and arguments of plac®).(58rguments of place are of
importance because they are part of a politicalorieewhich aims at preventing a certain
course of action, for example, by showing that atioa could bear potential harm (ibid:
556). Thus, arguments of place rule certain issffethe agenda (ibid: 555). Other useful
tools for textual analysis are genre analysis (gerfeatures of policy documents which
manifest authority) and to consider the arrangeroétite narrative, to be alert to metaphors

and analogies, and to identify commonplaces (ib&df).

Commonplaces feed directly into the central concémmetorical strategy: the appeal.
(Finlayson 2007:557)

Which data, then, are required for making suchetoriical analysis feasible?

2.2.3 In-depth research — developing thick descriptions

Having introduced the problematisation of nanotedbgy governance as the centre of this
thesis, as well as my theoretical framework andhiddlogical concepts, | am now at the
point where | can consider the kind of data my aede strategy needs to generate. My study
assumes that there is something new in technologgrgance which we can identify when
closely observing how nanotechnology is dealt wublitically. My research should
accordingly be able to show what is characterisiicnanotechnology governance (social
practices and social logics) and the conditiongsoémergence (political logics, fantasmatic
logics). As concerns social practices, we neecdctmunt for realities that are not shown in
practices and in beliefs about practices, but #natproduced in them (Law 2004:59). The
method at hand would accordingly be ethnographid.jibHowever, my study aims to
develop a critical explanation of a bigger picturean, for instance, nanotechnology
regulations in a particular government agencytdmpt to learn something about practices
in various settings via the interpretations whietalved actors have in their practices. Thus,
| access practices indirectly via interviews andutoents. In addition, | see them as part of

rhetorical practices. | do not claim that this ibeiter approach than ethnography, but that
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this was the best feasible strategy to answer mgareh question. My focus is on political
logics (how the regulatory regime emerged) — | theed to generate data which allows me
to analyse and illustrate how chains of equivaleraoel differences are played out. Hence, |
generate a corpus of texts (documents and intertrawscripts) whose content is not
regarded as "facts," but as articulations of tHeisterpretations of actors, that is, of how
actors make sense of what they are doing.

The study explores a set of questions such as laowtachnology turned into a policy issue:
when did the topic arise chronologically, which aastand institutions were defined as
significant for the field, which texts circulatedhch were ascribed importance, and did
governing discourses change over time? How wastaamoology constituted as a field
(how is nanotechnology defined and in which corgextow do actors dealing with
nanotechnology make sense of nanotechnology/thraitipes, what initiated their work,
what are the practices of governing nanotechnosdgieat do the people have to do/do,
what challenges do policy-makers experience whalirde with nanotechnology, which

governing discourses is nanotechnology articulattzy.

While some of these research interests can be asdwea more descriptive manner, others
(i.,e. the constitution of nanotechnology, argumewvea strategies, the identification of
narratives, discourses or demands) clearly reqtheg a mere summary of political
statements be overcome by lifting the generated dato a more abstract, analytical level
with the conceptual analytics carrying the studfteAall, the research strategy always has to
have the research goal, which is to critically expkthe emergence of a regulatory regime, in
full view. Reaching an analytical perspective oe ftihata is acquired by creating thick
descriptions of actual practices and by getting iat dialogue with the data (Gottweis
2006:7).

In the following section, | will introduce how | gaged with data and Atlas.ti as a software
tool to guide the ordering of the abundance of mategathered. But before | turn to the
actual analytical strategy, | will explain my segy of generating data to set up a textual
corpus for the analysis. The data generated haxett the requirement of providing rich,
detailed data — in order to be able to articulatd 80 name the logics, we need to pass

through the self-interpretations of social acto®&yfos and Howarth 2007:139). In the
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following, | will introduce case studies, intervisvand document analysis as a means of

generating thick descriptions.

2.2.3.1 Case studies

As causal mechanistic ideas do not lie at the h&fatttis study, the question arises which
role country-cases play in a poststructuralist wtadd how thick descriptions of singular
cases can be compared. The idea of comparativarogsa political sciences is rooted in
positivist ideas. As it is not possible to 'tesplifical systems in experimental settings,
comparing cases, so the rationale, is seen as asnieameasure the relations between
interdependent and dependent variables (Peters1)99®ese variable-oriented researchers
classically take, as a point of departure, caseghich the dependent variable varies, which
they then want to explain (Ragin 2004:127). Fomapia, if country x has introduced nano-
specific regulations and country y has not; susktudy would identify possible independent
variables and analyse their impact in the two diffé settings. In contrast to variable-
oriented research, the need for case studies irstpodturalism derives from the
problematisation: cases mean context. They are sneademarcate the area in which we
look at problematised phenomena and means to delinek descriptions. To analyse
Germany and the UK as cases is thus an importanteglt of my research strategy because
it allows me to put my ontological and epistemotadipremises into practice: it considers
context and it focuses on the critical explanatimhn subject-mediated, problematised
phenomena (Glynos & Howarth 2007:202).

The point of comparison, then, is introduced bycatating contingent elements together
with theoretical resources (Glynos & Howarth 20072 For exemplifying contingency, we

can think of narratives that are only temporaritghde and context-dependent — which is
why, for instance, American interpretations of genengineering could not be transferred
directly to European risk governance (Gottweis 1908). Discourse theorists thus can,
according to Howarth (2000), make use of the coatpar method if the cases are initially
understood in their own terms and the point of cangon is only introduced in a second
step to "further our understanding and explanatibdifferent logics of hegemonic practice

in different historical conjunctures, and not tosuct generally applicable laws of social
and political behaviour" (Howarth 2000:138).
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My study is based on a similar-cases study-desapaumse this is best suited to show the
governance-change that | assume occurred from GM@anhotechnology. Whereas the
variable-oriented research strategy wants to explaiiances in the outcome, my qualitative
case-study approach is attentive to commonalitRagih 2004:127) that indicate that

something is an instance of a certain logic. Withi& country-cases, | conducted interviews
with policy-makers and consultants or advisorspmlicy-making, and | analysed documents
dealing with nanotechnology policies in the wideshse. | will now turn to explaining my

approach to interviewing and textual analysis.

2.2.3.2 Interviews and documents

For reasons of rigor and traceability, | will, ihet following, recount how | identified
documents and actors, how | conducted interviewd, low | analysed texts. At the same
time, | want to reflect on three issues in my mdtiogical procedure: order and chaos,

ignorance, and naming logics.

Identifying policy documents and policy actors

As said in the section on genealogy, a first stepmy research on nanotechnology
governance was obviously to research what the sstpio of nanotechnology regulations
was. From a first review of secondary literature amtounts of nanotechnology in social
sciences, | learned that contributions to nanotelclyy regulations mostly referred to the
Royal Society and Royal Academy of Engineering Re(®S/RAENg) on nanotechnologies
published in the year 2004. From this, my init@tds on the country-case United Kingdom
followed. Here we see that the research subjecttammntext — in this case that | started my
work in 2006 — influence the research process. &l ideas of rhetorical policy analysis,
the initial document analysis that | conducted wesrmed by the aim to find out how, in
policy documents such as the RS/RAEng Report, eahablogy, politics and society are
articulated in relation to each other. In additibanalysed on a random basis how different
actors who submitted evidence to the RS/RAENng wgrkroup in the course of drafting the
report positioned themselves towards nanotechnolbgw was nanotechnology defined,
which topics were important in different statememich differences can be identified
among various actors, and what arguments concerisikg, uncertainty and regulations can

| identify? But my research interest implied indeedre fundamental questions about
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nanotechnology governance: who are actually adtotke field, where is nanotechnology
debated? In other words, | was interested in expgjothe political space articulated by
nanotechnology and the political spag@® whichnanotechnology was articulated, as well
as the actor identities shaped in relation to resiotology. In first paper drafts, my
approach was more anchored in Hajer's discourskticoaapproach. | approached the
document analysis with the methodological ideadentify regularly dispersed (Laclau and
Mouffe 1991:142) concepts and terms in order totifie story-lines. |1 consulted much

secondary literature in the beginning, and the anmmaterials rotated around the
RS/RAEng Report, its review and comments. Later mggearch became more

comprehensive and systematic.

In both country-cases, | analysed policy documearid, | conducted narrative interviews. In
contrast to the chaotic procedure marking my apgraa the UK case, | established a
relatively clear course of action in the Germanecds general, | started with an internet
research on key words such as 'nanotechnology wgawee' + Germany/UK, or
'nanotechnology politics' + Germany/UK. On the wigss generated by this (google)-
search, | looked for policy reports, guidelinesnutes of meetings, reports about events,
groups that were formed and so forth. If | foundetevant policy document (briefing,
statement, report, recommendation, press releaskloaked for the institutions who issued

the report and for the contact persons in the decisyimprint.

In parallel, | started to write a word-documenletit "Actors, Positions, Demands." In this
document, each identified social actor was ascraethort description of his nano-related
work and a preliminary evaluation of his stancehe political system. In addition, | listed
which documents were published on nanotechnoldgyethis actor. At the same time, |
entered an entry of the identified, potential cohfgersons in a table. This table helped to
retain an oversight over contacted interview pasgnand their responses. The table
contained name, institution, contact date, answercéntact, and date of interview
appointment. | contacted all respondents via earall received an answer by most of them,
although some refused an interview due to a limite® schedule or because their field of
activity has moved. Some offered a telephone im@aninstead, which | postponed and
finally did not follow-up on because | felt it impsible to conduct a narrative interview on

the phone.
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Regarding the document collection, | establishedtleer table in addition to the contact-
person table, in which all materials | found (sta¢ats, reports, studies, press releases,
minutes of meetings, newspaper articles ...) werkedisIn this non-exhaustive list, |
attempted to gather the texts produced in nanotdéaby policy-making in each country in a
chronological order. Out of this research strat¢yy identify actors from documents),
interviewees or their institutions were often paftwriting up a document. Hence, the
interview material contributed to contextualisiig twritten text of the documents within the
social practices of writing it and with the institnal context. Finally, interview partners
were also identified via "snowball-sampling” (Weik895: 25, Torfing 2007:31). That is,
most interviews included a question on whether itlierview partner could recommend

other contact persons to me.

| do not intend to give a comprehensive list of @dicuments analysed here, but as an
overview, one could say that the English debateeored early funding and foresighting
policies, the RS/RAENng Report, subsequent goverhnesponses to the RS/RAEng Report,
the review of the RS/RAENng Report, documents of gewernmental bodies dealing with
nanotechnologies (such as the Nanotechnology IdSisogue Group), the Royal
Environmental Commission on Pollution (ERCP) repamt new materials, parliamentary
discussions and regulatory reviews. In the dec&dwmmotechnology governance leading up
to the RS/RAENg Report, | analysed, for examplegport by the Parliamentary Office for
Science and Technology (POST), a report by the Gkesight Materials panel and a 2002
report by Science Minister John Taylor on nanotetdgies. The German case does not so
clearly revolve around one report, such as the REfig) Report — even though the Office
for Technology Assessment (TAB) published a comgmnelve report on nanotechnology in
the same year as the RS/RAENng Report — but thaalebeaentralised insofar as there exists
a parliamentary discussion and, from 2006 onwatds NanoCommission. In addition, the
German debate covered the drafting of a researategy for three governmental agencies,
public engagement activities and risk researcheptsj industry initiatives, a media debate
around the Magic Nano case, and a government repattie status-quo of nanotechnology

research in Germany.

As for my interviews, | conducted narrative intews in each country with ca. 15 policy-
makers (in its widest sense: civil servants, paréiatarians, scientists, toxicologists,

consultants). In-depths-interviews, also calledatare interviews, are not standardised, and
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they do not deliver data for a quantitative evabra{Bogner & Menz 2005:17). Interviews

with — whatever kind of — experts in the field afiadysis often operate as in-depth-
interviews. That is, the aim is to generate thielatiptions of the field, and the interview-
modus operates similarly to normal conversationd(id8). The boundaries between
different open interview forms are floating. Meusamd Nagel (2005) see differences
between narrative and expert because only a platjcprofessional segment of the

interview subject is relevant for expert interviewst the interviewee himself as a person
(Meuser & Nagel 2005:91). | nevertheless consid&grviewing experts in a narrative way
as narrative interviews. My interviews lasted orerage approximately one hour and 20
minutes. This is slightly below the one and a haltwo hours we can expect on average
according to Weiss (1995:56). | think this is dwenby interviews operating as expert
interviews, often with people at their workplacdl: & my interviewees had a tight time

schedule. In addition, | am impatient, and | hav&rang wish not be undesirable towards
others, and thus | do not want to steal anybodyis.tMost of the interviews took place at
the workplace of the interviewees, a few were catetliin cafeterias and one took place at
the interviewee's home. The cafeteria ones werisadantage for transcribing due to the
background noise. Apart from that, | could not drscthat the setting made a difference to

the course of the interviews.

Conducting interviews

My fieldwork started in May 2008 with a first rourad three interviews in London, while
my actual year of fieldwork was 2009, when | spenir months in England from March to
June 2009 and three months in Germany from Octtbh&ecember 2009. | initiated the
initial three interviews in London because my fifgtesentation at a conference was
approaching, and two months before | was worried tthad nothing to talk about. This
might not have been true as | easily could havaded on my theoretical framework in the
presentation. Nevertheless, it made me jump int@igcal research, which eventually

brought me much further in the conceptualisatiomgfstudy.

Even if not planned deliberately, this first rousidnterviews functioned agilot interviews
Weiss (1995) praises pilot interviews as toolsidentifying problems with interview guides
(Weiss 1995:52). Indeed, | experienced that thefitsrof pilot interviews can be even more

encompassing, although a refinement of the intergeide was also an issue because it
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happened that | did not know how to proceed dutimgsge first pilot interviews; they went
slowly and | was insecure. But | identified gapkmowledge about the research field in the
pilot interviews. What | read about nanotechnolaggvernance in the UK before the
interviews, | concentrated on the Royal Society Rogal Academy of Engineering Report
and onwards; the policy stories about everythirag thias going on before 2004 came as a
surprise. Apart from that, | learned the hard whwt tpilot interviews can make the
interviewee aware of pitfalls in the interview paegtions. After a one-and-a-half-hour-long
interview with civil servants who participated celiy in nanotechnology governance (an
interview which was particularly difficult becausdaced three highly knowledgeable and
informative interviewees instead of the expected imterviewee), | saw, when | wanted to
switch off the tape recorder at the end of theisasshat it had turned off by itself three
minutes after the interview had started becausebd#itery had run out. This had never
happened during my journalistic work. | do not knatvether my interviewees realised that
| turned pale in this moment. | said goodbye, tb& building, entered the next pub and
wrote down everything from my short-term memorydetail based on the interview notes.
Needless to say that loading the battery of theevoecorder became an essential step of

interview preparation from then onwards.

| would like to take the opportunity now to say somords about the recorder. Recording an
interview can have disadvantages because intereeweuld find it worrying that
everything they say is recorded, and thus can hpopited, reproduced and distributed.
Weiss, for instance, recommends note taking instdacecording (Weiss 1995:53f). My
impression was that most interviewees forgot alleeitrecording or trusted my promises of
anonymity. About five or six times, | experiencéett interviewees said during an interview
that this should actually be "off the record.” itk situations | repeated that nobody would
listen to these records anyway, and the intervisweentinued talking. Indeed, these
comments might function as declarative markerscatthg that what will be said next will
be important, rather than as imperatives whichtaswitch the device off. In the beginning
of the interviews, | always asked whether it waayoto use the recorder. This question also
has the function of establishing a collaborativatrenship with the interviewee (Weiss
1995:61). Only once did an interviewee refuse #order, and he also stopped me from
taking notes some minutes after the start of therwew. This was surprising, especially

since the interview did not contain any new con@amgway. | was just told what | could
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have read in the position papers of the organisafihis repulsive stance also told me
something, although not much.

One problem with researching on nanotechnology feosocial sciences perspective arose
from not being a trained scientist. | lack an asehunderstanding of biology, physics or
chemistry. This is problematic in evaluating andteipreting information on
nanotechnology, and interviewees could often jistrcwhatever they wanted. At the same
time, this is not a problem but an advantage. Talile to "learn from strangers," an open-
minded attitude is required that allows the intewer to be attentive to what the respondent
is saying (Weiss 1995). In a way, interviewees fegat free to claim whatever they want,
because the aim of my research is to learn songetitout their self-interpretations, how
they understand nanotechnology and what they censitportant about nanotechnology. If
an interviewed industry representative — takingesestypical, imagined example — would
go on for hours about how great nanotechnologtha, it does not imply risks and that it is
anyways covered by existing legislation — thaing flt reveals the policy story he wants to
put through. According to John Law, blindness neetlbe a loss, but it can also be a gain if
it makes us perceptive and sensitive to thingsrstpass by (Law 2004:10). In this respect,
the methodological problem that the intervieweelddie (Meuser & Nagel 2005:91) was

also not an issue.

In this context, my status as a layperson wheortes to nanotechnology, together with the
fact that | am quite young and that | am a womanaybe even looked at as a girl in some
of the interviews — were good conditions for makipgople talk. Gender and age
differences, as well as other context conditioke Bympathy or asympathy, influence the
interview situation and cannot be contained or rdled (Meuser & Nagel 2005:79-80,
Weiss 1995:136-141). | do of course have no retergaoint, but | had the impression that
my appearance and the narrative way of interviewwag often not taken too seriously, and
that this made some interviewees more talkativestMd them tried to help me with my
study even more, some of them had a patronising. ut it was particularly the latter who
then were especially open and who delivered proxgpknoughts that made me think further
or who gave me great direct interview quotes, saglhe one about Jurassic park on page
145. Still it was often frustrating to not be aldeevaluate scientific results, procedures or
characteristics of nanotechnology. It does makeeméndous difference for this study on

regulations whether the behaviour of matter realignges on the nanoscale or not. Some
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interviewees claim that it is humbug that nanotedbgyy operates on a level where we can
talk about quantum physics. Then again, | foundetiys good company when it comes to
difficulties in understanding nanotechnology. Inditidn to the general knowledge gaps
pervading the field, | met many policy actors, éxample at nanotechnology conferences,
but some as well in my interviews, who had been edow the topic of nanotechnology —
often civil servants, sometimes politicians — arftbaad no more opportunity to learn about
nanotechnology than | had. In contrast to me, thmywever, are involved in decision-

making on nanotechnologies.

A crucial preparation before the interviews is eodbear about the "substantive frame of the
study,"” that is, "the set of topics the study ergdd (Weiss 1995: 15). These ideas guiding
the interviews (informed by my theoretical probleisation) were fundamental for choosing
interviewees. | had to have an idea of what | ndédeknow from them. When | started the
actual interviewing, these ideas were explicatednterview guides. Some interpretative
researchers reject interview guides because thaelnes could restrict the openness and
flexibility of the study, but as Meuser and Nagejhtly say, interview guides can
paradoxically actually guarantee the openness ahinview (Meuser & Nagel 2005:78).
The reason is that the researcher familiarisesetiergith the research field and the
interviewee and her institution by preparing théeiview guide. This familiarity is a
precondition for being able to conduct a loose,-horeaucratic interview (ibid.). So, |
prepared myself for the interviews. | knew whiclpads the interviewee or his institution
had been working on, which meetings were organseattended, etc., and if these topics
would not be mentioned by my interviewees themsgli’bad them for getting the interview
going. Of course a balance had to be struck satasorrestrict the themes to my prepared
knowledge, but to generate new knowledge whichuldmot access via the internet. The
open style of question should guarantee this resemm. My questions would typically be
formulated similar to the following examples:

My line of questioning

— Intro: can you please give me as an introducti@hat biographical sketch on who
you are, how you came to work with nanotechnolqgie8/ What was the first time
there was any kind of consciousness in your depantiorganisation/group that
nanotechnologies might be worth a second thought?

— Out of which context did the work of xxx on nandtaology develop? What was the
first thing to do to establish it?

751265



— Could you please describe the work on nanotechredogof your
department/organisation/group in detail?

— If they mention meetings: can you walk me througthsa meeting?

— If they mention certain instances, practices, go@suld you give me a concrete
instance of/a time that actually happened with asmdetail as you can?/Could you
tell me the most recent time that happened?

— What happened then?

— Which problems did you face in your work on nanbtemogies?/Can you think of
what has been the thing that has been most traubfimll the things that you've had
to do while you've worked on nano-issues?

— There were (many reports) published by xxx. Can gioe me a vivid picture of the
debates surrounding the drafting of these guidstine report?

— What are your thoughts on the concept of riskgedl#o nanotechnologies? How do
experience the work of regulatory agencies?

These interview questions orient themselves towar@re directly adopted from Robert
Weiss's book "Learning from Strangers.” One aimtledse questions is to direct the
respondents to give descriptions of specific inctbs (Weiss 1995:71). After all, these
interviews shall enable us access to social pexta the self-interpretations of actors. In
addition, let us remember that the open style ef ititerview questions is based on the
premise that what we first and foremost want toegate by in-depth interviewing is
surprise. We want to learn something new, and wisiet of interview questions formulated
on the basis of hypotheses informing the study, fiadings would be shut off (Weiss
1995). Weiss (1995) writes that he was "thrilled thye surprise of things turning out
different from my expectations” in virtually evesfudy he conducted (52). Indeed, such
moments of surprise also tell us, as the reseachauch about our own stereotypes and
expectations. | start a paper, which | publishetha course of writing up this thesis, with
problematizing an interview quote (Am 2011) becausad not expected that a member of a
civil society organisation would not give me indigimto nanotechnology governance
networks because of the relationship of trust thas built up among actors of these

governance networks.

As concerns transcription, | transcribed most inéavs almost entirely, but | did not follow
strict transcription rules. In contrast to critickscourse analysis, political discourse analysis
— even if it analyses texts — operates higher. &@icd conversation analytical analysis are
unnecessary (Meuser & Nagel 2005:83). For comparisatical discourse analysis — as
conducted by Fairclough, Wodak or Reisigl — looks$eat genres, argumentation schemes,
causal topoi, specific semiotic types, nominatigm&dications, or perspectivations in the

textual material (Reisigl 2008). Such a linguidticaanchored type of analysis clearly
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requires accurate transcripts which follow cledesu This is not required in my form of
analysis. In the end, how much is transcribed amétws paraphrased depends on the
research question (Meuser & Nagl 2005:83). Thestatken during the interviews can be a
good index for the tape on what to transcribe (Wei995:56). Still, 1 tend toward
perfectionism and there was little | did not tramse. Nevertheless, it is a time-consuming,
tedious work. | tried to do most of it when traugll to other interviews by train because
then | felt that at least something is moving dre(train). Still, performing the transcribing
myself was also necessary for starting the anabsisfor incorporating and remembering
the interviews. This turned out to be good reseanelttice, as | got feedback about the
guality of what | was doing before the next intews started.

One of the above-mentioned interview questions,otie on problems and challenges, had
the aim to identify moments where the actors falk i not quite right." These are markers
that hint at potential dislocatory moments but atsomoments where existing social
practices (old regime) were not fit to cope witmokechnologies. In this respect, | disagree
with Bogner and Menz (2005) who claim that in-depiterviews with experts are not
methodologically and theoretically informed, buteapand descriptive in order to generate
new theories (Bogner & Menz 2005.18). First of &lljs simply wrong to assert that a
researcher could set aside his theoretical expeitiss truer to assume that any kindeof
priori knowledgewill always be present in the researcher's a@witSecond, in-depth-
research is tightly anchored in, broadly speakiplgenomenological and hermeneutical
theories and not stripped of theory. To apply rteareanterviews implies that the negotiation
of meaning in social interactions, the respondenté&rpretations of their actions and of the
events they have been involved in, is ascribed apoe (Charmaz 1990:1161). In contrast
to claiming that in-depth interviews start withdbeoretical assumptions, it would be truer
to point out that such research does not apprdecimterview subject and the research field
with a set of hypotheses about the research proldérhand. Rather, such research
approaches get into a dialogue with the data anclibate categories and connections among
categories out of the material (ibid: 1162). | hawesv already introduced issues of document

and interview texts, which will follow below.
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2.2.3.3 Analysis

A good question guiding the analysis of materidbiask oneselfWhat is this an instance of
(Weiss 1995:155)? Or, as Charmaz suggests: "Of lahgeér process is this action a part?”
By doing so, the data is analysed and lifted ontacse generalisable level, beyond mere
empirical description. My goal of analysing textuaaterials (interview transcripts, policy
documents) is to carve out logics informing sogiactices across interviewing partners, to
generate information about tacit knowledge in tedbgy governance, to learn about
priorities and constructions of realities, anddarh about patterns of interpretation (Meuser
& Nagel 2005:80). | do so by engaging with and king about the material. While doing so,

| ascribe codes to textual passages. These co@esdaveloped and defined through
interaction with the data" (Weiss 1995:156).

While codes are triggered by observations in théa d@Charmaz 1990:1162), the
"researcher's school of thought" (ibid.:1165) anmsl perspective provide the "conceptual
roots for the categories to grow" (ibid.). | hadr Example, a particular interest in naming
nanotechnologies and in chains of equivalences diffdrences (as delimitations and
demarcations). And | looked for demands, argumemntsyetaphors. | conducted this actual

analysis and the data management using the saesuitware Atlas.ti.

As a first step in the analysis, Meuser and Nag@0%) recommend to group the topics of
each interview according to their occurrence (&4deed, it came naturally to explicate the
structure of each interview and document by medrseyp words for gaining an oversight

and a summary. These key words make me easily rbsretine content of the interview. |

created these key-word-summaries in the primaryushent manager of the software
Atlas.ti. In the "primary document manager" the eropl materials which | analysed were
saved. Here | could add comments for each docun@rhments on interview transcripts
would normally include a short note on why | comgaicthis person, the structure of the
interview, as well as general field notes that ueficed the interview situations (i.e.
"unfriendly beginning, the respondent feels nanmtetogy is not his main area and he
would have preferred a phone interview, challenesfirst questions (‘be more specific!’)

but starts chatting after a while"). Examples @ $tructure of interviews are as follows:
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— work of working group RSRAENg Report

— example nanosilver advertisement in the train atatt not regulated,
environmental pollution

— cosmetic industry — event where he challenged them

— government ambiguous definition precautionary ppiec

— lack of risk research funding

— comparison media attention aviation, GM, nano

IN)

— starts off with Royal Society (RS) and nanotechgglo

— he Science & Society background

— RS task after report: a) workshops, b) watchdogeguwent, c) responsible
nanocode

— ad report: next review Council of Science and Tetbgy but meanwhile
RCEP report

— Stakeholder forum (NSF)

— demand government action: targeted funding (centrahdatory scheme

— EU vs BERR; cosmetic regulation inadequate - missale

— experiences different governance (stakeholder foruNIl potential,
acknowledgement uncertainty)

— Responsible nanocode; problematic industry

— soft governance vs hard regulation

While these examples of key-word interview struesumight not provide any insights for an
outsider, they allow me to remember the entire @anand course of the interviews in an

instant.

The next step of analysis can be to collect thengwny analysis across interviews under
subheadings (Meuser & Nagel 2005:84-85). Othersrréd this process as sorting and
integration (Weiss 1995) or memo-writing (Charm&8@). By means of memo writing, we
start the analysis of the materials and at the sameethe process of writing-up the research
report. According to Charmaz (1990), memo writingntains thinking and rethinking
categories. It is like talking to oneself. Memos ¢ ordered and re-ordered; and they can
be linked with quotes and quotations which is patéirly easy in Atlas.ti. Memo writing is
about forming an archive of ideas which then camrdbkeought for new memos, for a new
organisation of the material, and so forth (Charrh820:1169). My first three interviews,
for example, were overwhelming as any informatiopjc or argument was new. Themes |
identified ranged from defining nanotechnology, roigsues such as complexity, uncertainty
and labelling, to demands, like the need to coatéiractivities, to foster dialogue and to

keep pace with international developments. | ct#lé@nd sorted quotes and paraphrases of
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all three interviews according to these subheadinga word-document which | called

"memol." Later on, during the process of codingwrote memos directly into the

programme Atlas.ti whenever a thought struck mestMd these memos were dismissed,
while out of others, the critical explanations tlaaé brought forward in this study were
developed. For example, while analysing the Germégrviews, | once wrote the memo
"keeping the process open to avoid polarisatiolhsays

Example memo

NanoCommission instead of regulation: Regulations revediscussed in the phase I, they would not reach
consensus, the discussion is kept open. At the s$mnee conflict is avoided. This is connected wille code
"precaution”, "pragmatics”, and "avoid polarisatioit also has something to do with the memo "diake,

performance and trust.”

In the referenced memo on "dialogue, performancketarst” | wrote that new stakeholder
forums build trust and new identities — a new cossal political style is established among
partners which make protests less likely. What ee is these memos is how | started to
develop the idea dd logic of pre-emptionwhich — as we will see — features centrally ia th
final work. The example shows that coding and aaiemg is more about developing ideas
than about describing topics (Charmaz 1990:116%)s Pprocess of coding and memo
writing essentially functions to link thoughts, &s®s and materials. Sorting and bringing
materials dealing with the same issue together uaial process in analysis (Weiss
1995:168). In this respect, | also preferred toectite texts on the computer and not on
paper, because the software Atlas.ti provided ntle twols, such as 'networks' and ‘families,’

in which | could visualise and order the materi&lst example,
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When | click on these fields (that are codes),tlayést of quotations which were coded by

this code. | developed many networks about diffetie@mes.

The example memo above and how lttgic of pre-emptiordeveloped out of it also reveal
something about identifying and naming logics. @meag in identifying logics is that the
textual analysis is guided by theoretical assumgtidOthers, for example, would have
identified a narrative in these memos and codesheérte it turned into a logic due to the
conceptual framework. Another issueneminglogics, which is a question of differentiating
among social, political and fantasmatic logicswadl as a problem of giving the logic a
name. Later on in the study, | characterise, fatance, a certain kind of practice in
nanotechnology governance as being informed mg& of scientification| could as well
have called this logia logic of rationalityor alogic of factualisationlt comprises a shift in
the nanotechnology debate away from a fantastimredo science discourses and a strong
demand for reasoas opposed to — what was perceived as — an erabtioational debate
on GM. This logic is part of the process of explagnwhy the horror fantasies did not grip.
Nanotechnology was kept as a technical field. lis tespectthe logic of scientification

operates as political logics because it demarcatasotechnologies from horrific
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imaginations and it stabilises an existing regulategime. At the same time, the logic of
scientification is a social logic as it charactesighe governing of daily practices in risk
regulations. Risk regulation is marked by beingl tieto evidence-based policy-making,
which is about data collection (risk assessment) abnout making informed decisions.
Hence, it operates as political logics when it edeks other ways of being, like excluding
Prince Charles or E. Drexler by demarcating therspectives as non-scientific, fictional.
But, it is intertwined with social logics charadseng an existing regime of regulation, which
is based on a belief of statistics as scientifi@nseof knowledge generation. The example
shows that naming and identifying logics entail geohents (Glynos and Howarth
2007:187). This constitutive role of the researchas also problematised in the discussion

on articulation earlier on in this chapter.

| intend to conclude my methodological chapter wére The rest of this thesis is composed
of my empirical analysis — a research report itatstd with interview quotes which
demonstrate my analysis and present events iredpondents' words (Weiss 1995:10). The
interview quotes can be problematic because myvieteees were promised anonymity and
confidentiality. As there are not an abundanceotdra involved in nanotechnology politics
and due to the strong networking in the field, peapight still be identified by what they
said, even if their name is not mentioned. Indeesipondents expressed this worry. For this
reason, | further alienated the quotes from therumwees by giving the respondents
different labels. Thus, the same person's quotebeatagged as consultant, civil servant,
member of the stakeholder forum and so forth, abogrto the respective context of their
utterance. This is necessary for confidentialiggsans, but | mention it here to avoid giving

the wrong impression that | interviewed more pedipén | did.

2.3 Conclusion

In this chapter, | explained how | approach heggmempirically in the analysis of
nanotechnology regulatory policy-making. | build @fynos' and Howarth's logics of critical
explanation and | complement them with conceptmfrbetorical policy analysis. Political
logics with their focus on demarcation, exclusiand inclusions are in the centre of my

research on hegemony.
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My research strategy is composed of several stafgslayers: First, problematization: |
identified the aspects of reality that | want tkn; second, genealogy of how the problem
at hand emerged; third, data generation and aationl, as well as contextualisation. For the
data generation, for developing thick descriptionsequire case studies (context), and a
corpus of texts generated by document researchind@icviews. In these texts, | articulate
what | see in the self-interpretations of actomnfrthe perspective of political discourse
theory informing my study. In this process of autation, | tie theory and data together. This
practice of analysis is facilitated by asking theestion "what is this an instance of;" and by
constantly ordering and reordering materials in m&nfamilies, and networks. Various
concepts from rhetorical policy analysis informstranalysis, such as different types of
arguments, analogies or rhetorical shifts. Fromniisd chapter onwards, | present the results

of such an empirical analysis.
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3 Period I: Nanotechnology for the Future of the Natbn — Visions and

Economic Appeals

This and the following chapter address the ememgyaicnanotechnology as a regulatory
object. While traditional approaches to policy-nmakiake the regulatory object as given, |
explain how nanotechnology was constructed as eifgpéeld of policy, arguing that this

contingent articulation of nanotechnology in eamgnotechnology governance formed the
conditions of possibilities for a soft mode regigdat characterised by the logic of pre-
emption to emerge. As such, | bring to the foredbetingency of how nanotechnology was
constructed and re-constructed in a particular wexisting studies on nanotechnology
regulations consider the lack of clear nanotechmpldefinitions as a problem (see Chau,
Wu & Yen 2007, Reynolds 2003) and that definitioh:ianotechnology have serious policy
implications (i.e., Francis 2010:140). But theictis on the technicamisses the political in

defining nanotechnology

Against this background, | elicit the politics ocAming in the constitution of the field of
nanotechnology. | start with a problematisation @ genealogical vein of how
nanotechnology was constituted as a technologietd fand how it was shifted to the
attention of policy-makers. | will bring out theleoof strategically placed individuals,
scientific networks, laboratories, and consultantgonstructing and driving the emerging
technology; and how they were gripped by nanoteldgys fantasmatic appeals and how
policy-makers reproduced these appeals. Scierdists policy-makers began to re-order
science policies by drawing together differentdgeland aligning them under the umbrella
'nanotechnology.' | show that, in the constant metitution of the concept, 'nanotechnology’
amassed an extended amount of elements in itshgigichains, and fantasies played a

crucial role in this new constitution of nanoteclugy.

In fact, the chapter demonstrates that for the fits years of nanotechnology governance,

policy-makers and scientists increasingly artiedahanotechnology as bringing wealth for

* E.g., should the nanodefinition depend on funetiby, or on scale, and if on scale does it ramgenflnm to
100nm or to 300nm, ...7?

® With the notable exception of Joscha Wullweberl(®Qwho interestingly claims that nanotechnolagyg
empty signifier (without, however, asking what thgplications of this is for the emerging regulatoegime).
And with the exception of Lindquist, Mosher-Howeddriu who analyse how nanotechnology is defined ove
time and who address the issue of linking the "teatmology-solution” to various problems (in costri@

their promising aim, they stop short, however hatveing that there are different definitions).
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the nation and a higher quality of life. Nanotedogy became closely linked to economic
growth and the future well-being of the nationhuig argue that in both countries the rise of
nanotechnology is characterised by its articulatigthin a discourse of the commoditisation
of the sciences and practices of forecasting. bhitad, | will suggest that in both states
nanotechnology governance was part of a meta-nagrat modernization: the politics of
catch-up in the UK and of ecological modernisatimGermany. Once gripped by powerful
fantasies, nobody would want to risk that nanotetdgy's promises would not come true
because nanotechnology's development were resirbineegulation or because lay publics
were against it. At the same time, nanotechnolagitigs in both states was accompanied
by an extension of the term 'nanotechnology’ andabgowerful fantasy of a glorious

nanotechnology-future, a fantasy that emerged andlated internationally.

The chapter begins by addressing the 'discursivaany® in which early nanotechnology
funding emerged. In detail, | explore the UK's ace policy-making at the early 1990s,
demonstrating that a scientific network at the iBhit National Physical Laboratory
successfully introduced nanotechnology as a solutm the problem of international
competition and to the problem of exploitation ekearch results (both elements of the
commoditisation of research). | will explain thatitBh policy-making incorporated
nanotechnology into its ‘politics of catch-up.' Bad®n a story of delay, UK politics assumed
that Britain as a nation was behind in internatiatevelopments and that it has to catch-up
in order to maintain a wealthy nation. Nanotechgglshould help the UK to escape this
unfortunate situation. In the context of the Germase, | will, then, show how practices of
forecasting contributed to construct nanotechnalofjye VDI Technology Centre, who
conducted such forecasting reports for the Germeadefal Ministry of Research and
Education, is introduced as an important Germareg@nce actor. Regarding the discursive
economy of the rise of nanotechnology in Germahg, forecasting reports contributed to
articulating nanotechnology, which was construceel an environmentally beneficial

technology, within a discourse of 'ecological modkation.’

The chapter will conclude that the extension of #ignifying chain 'nanotechnology,’
ironically, made it possible that nanotechnologyneaunder threat. When more and more

elements and imaginaries were integrated in thenchf equivalences of the signifier

®The term ‘discursive economy' captures that disesu'should be seen as a practice of productitrctn be
characterized as material, intertextual, and corypénd] always inscribed in relation to other disrses”
(Gottweis 1998:36).
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nanotechnology, its omnipresence and power opepetbruhorror fantasies. What these
horror fantasies consisted of and how regulatofgrisf on nanotechnology were raised to

pre-empt this new threat, will be the topic of sfudsequent, fourth chapter.

3.1 UK: The rise of nanotechnology within discourse oEommoditisation

When scientists first started to use the label dtexhnology' for their research in
laboratories in the UK in the late 1980s, Britaiasaexperiencing the death throes of the
premiership of Margaret Thatcher. She had pursuedddiberal agenda which manifested
itself, for example, in economic liberalisation andhe privatisation of the public sector. In
this political climate, the Conservative governmemtder John Major, who replaced
Thatcher in November 1990, developed a reform aidBrscience and technology policy.
The reform aimed at organising science and teclgyotmlicy as instrument for improving
the economic performance of, and quality of lifethe nation. The change manifested itself
in the 1993 White Paper on Science and Technolyich redefined British science and
technology policy as innovation policy. The incredsmportance of science and technology
policy was also institutionalised in a new OfficeStience and Technology (Chancellor of
the Duchy of Lancaster 1993:2). As | show in mylgsia below, with this redescription of
science and technology as innovation policy, resefunding became governed by a logic
of commoditisation. The logic of commoditisationngarises demands of exploitation and
efficiency addressed at the sciences and resaastitutions and the suggestion that sciences
shall contribute to the creation of wealth and fuabf life by exploiting scientific
knowledge into tradable products. The institutisalon of this reform was gripped by the
fantasmatic narrative of a race between nations. T993 White Paper thus privileged the
threat of global economic competition and the rolescience and technology in leading

economic change, stating:

2.1 The major challenge facing the United Kingdardaly is an economic one. The nation's first
priority must be to improve the performance of #wnomy to meet the competitive challenge of
meeting the goods and providing the services wbtbkrs, at home and abroad, choose to buy. [...]

2.3 Firms which are skilful at innovation — the eessful exploitation of new ideas — will secure
competitive advantage in rapidly-changing world ke#s; those which are not will be overtaken.
Although just one of the large number of interdejmn factors which bear upon industry's
competitiveness, the capacity to put science aolntdogy to commercial use through innovation
policy plays a significant part in successful madedustry.

(Chancellor of the Duchy of Lancaster 1993: 11)
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In general, a main concern of the text was the gieed weaknesses of exploitation of
scientific research to economic advantage: theaoggpion of new markets, of new ideas,
and of funding. The government told a story of seaesources, due to which the majority
of funding and support could go only to those arwagch the government had decided
would contribute to generating national prosperdiyd improving the quality of life

(Chancellor of the Duchy of Lancaster 1993: 12)th& same time, in the 1993 White Paper,
the government repeatedly assumed that the exjdoitaf results did not take place due to a
lack of diffusion of ideas. The main solution oétproblem of exploitation was formulated

as coordination.

These twin developments set the stage for scienhtidforts to acquire funding in the
following years to come, and it thus forms the @ldackground for nanotechnology
funding. According to the policy goals, it was bicial for successful research proposals to
inscribe themselves within the general aim to gateemational prosperity and to improve the
quality of life. In this context, the visionary pnises of nanotechnology came in handy.
Nanotechnology — as we will see below — becameasingly defined as key technology, as
cross-cutting technology, which would be the basmeifnovation in all scientific fields.
Accordingly, nanotechnology as a funding strategwed many disciplines to hop on
board and to participate in the funding share. Annpaint put forward in the 1993 White
Paper was that the government assumed that theitatigin of results did not take place due
to a lack of diffusion of ideas. The main solutioh the problem of exploitation was
formulated as coordination. Here again, nanotedgytould be formulated as solution in
policy documents to come, because as an interdlismip, cross-cutting technology, it

connects scientific and engineering communities.

However, the 1993 White Paper was part of the exapiolicies of the Conservative
government, which aimed to foster the translatibrresearch into products, such as the
LINK-programme. LINK has been a governmental redeafunding programme for
collaborative research projects among industryyemities, and the public sector since
1986. Coordinated by the Department of Trade amdudtry, it originally aimed at
supporting pre-competitive research partnershiglk wifocus on bringing together industry
and universities (Diederen 1999:37). Among the fiviéial projects that received funding

within the LINK-scheme in the year 1988, were malac electronics, new materials and
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production measures for microchips, industrial meag instruments, genetic engineering,

and — nanotechnology (The Guardian 1988). How ditbtechnology get there?

Albert Franks

Finding nanotechnology within initial projects dfet government LINK programme in the
1980s means that somebody has managed to insaimsechnology as a solution to the
problems defined by government: nanotechnologysgastructed as a LINK issue and thus
as an area that could fulfil the demands to ex@oientific knowledge, to foster industry
investments in R&D, and to raise efficiency, innterof translating research results into
products. An important player in the LINK programnweas the National Physical
Laboratory (NPL), the UK's National Measurementtitnte and research centre in
Teddington, a small town in the south of Londone National Physical Laboratory ran the
secretariat of the LINK programme at their instaat

At this laboratory, the scientist Albert Franks wed on surface preparations of substances
in the 1980s, and his work moved towards the naes®dccording to an interviewee,
Albert Franks, who himself collaborated closelyhwiesearch groups in Japan, suggested to
the Scientific Directorate of the NPL that goingoinnanotechnology was a beneficial
strategic move. The head of the NPL reacted to shiggestion by initiating efforts that
turned out to be successful to convince the UK gawent to launch a nanotechnology
initiative (NION); it was then supported by the gaetment of Trade and Industry (DTI).
The two initiatives within NION were a NanotechngyoForum and a Nanotechnology
Strategy Committee. The Forum aimed at represeritagemia, industry, and government.
One of its main functions was to disseminate infation about nanotechnology in the UK in
order to raise awareness about the subject (seel FREport summary 1996:3). An
important rhetorical strategy in the persuasiog@fernment was to refer to Japan, echoing

the fears of global competition. As one interviewe@ts out:

We had at that time a close link with the Japanesganotechnologies were being considered in Japan
and .... one of our high grade researchers was dyramgplved with the Japanese. He used to come
and to talk with me and to say that his group wamtdo more on nanotechnology. Nanotechnology
was something that people had not heard of in niectynical areas.

So, the NPL from that actually persuaded the gowemt to have a programme called the
nanotechnology initiative. If 1 remember it corigcthis was a programme partly funded by the
government and partly funded by industry. It wastaiely one of the first programmes where
government put money into nanotechnology.

(Interview material: Scientific Director of a Resela Institution)
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The focus on Japan was also reflected in therfestspaper article on nanotechnology in the
UK, issued by the Sunday Times on January 3, 1@8&]: "Polishing off the Japanese — A

machine tool than can almost cut away single atomdd allow Britain to leapfrog the

Japanese in large-scale silicon wafers." The artiglalt with a new machine tool that had
been installed at the NPL. The new machine wagaage that it allowed for the analysis of
matter at the nanoscale. Hence, nanotechnologycwrastructed as an opportunity to scoop
the Japanese by scientists drawing equivalencegebgrtearly nanotechnology investments
and taking a lead in technology development. Tat®omnality derives from "science-push-

theories” (Gottweis 1998:252) encompassing the @@rthat scientific development and

economic growth are intrinsically linked. To linkamotechnologies with this approach
matches with a general change in research andajaueht politics since the 1970s, which
is expressed by an application-oriented style disslizing research results orientated
towards management and a language based on inmoéfiebster 2004: 9). Sheila Jasanoff
(2004) speaks in this respect of the developmetknofviedge societies, where knowledge
has become the first source for well-being of aomatand hence has lead to stronger

connections among politics, science and econontlyeitast decades.

In sum, the first UK nanotechnology funding was mavailable within the government's
LINK programme, a funding line governed by a logit commoditisation, which had
institutionalised demands that research be efficéend exploitable. At the same time, the
scientific community experienced a relocation ofowrces and the privatisation of
governmental-owned research institutes. In thisitipal and economic context,
nanotechnology was inscribed as one area whereecatogm between industry and academia
could be reached, and thus as one area in whiclmeoomlisation of research could be
enhanced, potentially giving Britain an advantageroJapan. The first nanotechnology
initiative called NION was institutionalised as tigte of Nanotechnology (IoN), which,
until today, functions as an information sourcepeesally by organising conferences for
businesses, and as a cooperation partner in El@gbriajnding recruitment. Significantly, it

holds an annual Albert Franks Memorial Lecture.

However, in 1994, just a few months after the WRigger, LINK funding ran out, based on
the expectation that industry would continue adwamnthe field without government support

from then on. From the angle of scientific reseafahding expired after too short a period
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for scientific developments. A scientist in oneeiview expressed the grievance that the
initial efforts were not followed up:

After five years, the funding programme ran oue tfovernment did a review and did not renew the
programme. So, nanotechnology almost STOPPED. Widvemy other country was doing nano,
especially nanochemistry, our departments and miegs took the view that we have done
nanotechnology for five years, so that's it. Thaswuite interesting.

(Interview material: Scientific Director of a Reséla Institute)

These grievances were also expressed publicly (PO®6). Paradoxically, while the

LINKS programme and the White Paper had firmly pthoanotechnology research on the
policy agenda, its future was under threat and texadlly a policy story caught on: one — as |
will show below — that brought forward the demaadrianospecific funding supported by a
story of delay, which argued that the UK had taleaip with international nanotechnology

developments. In the following, | will explore tigedevelopments.

3.2 Background: The British politics of catch-up

Characteristic for UK nanotechnology politics haei the grip of the dreadful fantasy that
Britain as a nation could fall completely behind etonomical and technological
development, expressed as the 'decline of Britaird meta-narrative and in a story of delay
on the nanotechnology policy level. According tobDexh Stone (2002), such stories of
decline are classical in policy politics (138); yhestablish a sense of urgency: if we do not
do something now, we will lose ground. In the faling, | will show the emergence of this
policy story of delay in nanotechnology governahgdooking at three documents: a report
by the Parliament Office of Science and Technolpgblished in 1996, a report by the
Foresight Materials panel published in 1999, ared Thylor Report "New Dimensions for
Manufacturing — A UK Strategy for Nanotechnologylbtished by the UK Advisory Group
on Nanotechnology Applications within the DTI in(@0 These reports can be seen as
milestones that exemplify how nanotechnology insiregly was considered as object of

political intervention by various actors.

When the first nanotechnology funding initiativeanrout in the middle of the 1990s,
requests that the UK had 'to catch up’ with inteonal nanotechnology developments were
publicly articulated and taken up in a report & thouse of Common's Parliament Office of
Science and Technology (POST) in November 1996. TPO8eclared aim was to raise

90/265



awareness among parliamentarians about the pdtehtreanotechnology for the future of
the UK and to provide them with an understandintheffield, so that they could "gauge the
potential for the future of nanotechnology in th&"UPOST 1996:4). The report (titled
"Making it a miniature — Nanotechnology, UK Scienaed its applications") situated
nanotechnology within a general trend towards nmisation and, therewith, within the
success of microelectronics and computing. Andighlighted the widespread economic

impact nanotechnologies would have:

The full report reviews the many potential appiimas of nanotechnology which have yet to be
realised commercially, ranging from future improweits to existing technologies (such as sensors
and computer chips), to entirely new applicatiogclv can only be realised using nanotechnology.
Predictions of future markets in this area rangenf2OBECU to over 100BECU by the year 2000.
(POST 1996: 3)

In the quote we see an important discursive simking nanotechnology to the future in a
chain of equivalences which was a necessary conditir a discussion about catching-up.
The problem, that nanotechnology did not receivaugh funding and awareness in the UK
at that time, was established in the POST repothbyarguments that nanotechnology was a
promising, interdisciplinary field with a wide ramgof applications and that there were
international efforts and investments in the figiccontrast to the non-existing UK strategy.
The report compared international and nationalatmtes in nanotechnology development
against the activities in the UK and concluded thatmain issue was whether the UK was

keeping pace.

The main issue addressed in the full report is hdrethe UK is keeping pace. One international
'league table' of 'technological supremacy' preapdier the German Ministry of Research and
Technology [...] shows Japan and the USA in a clead) with the UK lagging behind Germany in
Europe.

(POST 1996: 3, my emphasis)

The current situation was articulated as a watershement, where government would have
to decide whether it wanted the UK to be strongnamotechnologies (POST 1996:4).
Particularly critical attention was drawn to the 'R echnology Foresight Project which had

not considered nanotechnology to be a researchtgrio
The Foresighting Project reacted to the critique fyblishing its first report on
nanotechnologies, titled "Opportunities for Indystrin the Application of

Nanotechnologies,” through the Foresight Mater@dsel in January 1999. Their report
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made an important step towards linking nanotechgleith discourses of competition in
the global economy:

If investment in nanotechnology in America, Japad Europe as stated at the end of this report is a
yardstick of potential, it is reasonable to acdbpt nanotechnology will be of major importanceatio
industrial nations in the near future.

(Foresight Materials panel 1999: 1)

The report drafted very distinct promises of nadet®logies for economic prosperity and
cost effectiveness that would lead the UK out asneenic decline. In the foreword, for

instance, the report articulated three broad reasqprstifying the importance of

nanotechnologies. First, the impact of nanotechylwas stressed with the claim that
nanotechnology would lead to the creation of maew mechnologies. Such an articulation
of nanotechnology as enabling multiplicator fitteell into presenting a solution to demands
such as coordination, efficiency, and modernisati&econd, nanotechnology would trigger
a cascade of disruptive technologies that woulthgbahe way industry worked and new
products were made. Nanotechnology would becomaehe"industrial revolution.” Third,

investments by the US and Japan were stressedrimgféo the story of an economic race

between nations.

In the year 2002, the — by then established — UKigaty Group on Nanotechnology

Application of the DTI came to a similar conclusiona report submitted to then Science
Minister John M. Taylor. The main message of whaswalled the Taylor Report (titled

"New Dimensions for Manufacturing — A UK Strateggr fNanotechnology”) was the

demand for taking strategic action on nanotechnoiogorder to keep pace. Like earlier
reports, the report reviewed the state of nanot@olgy applications in industry in the UK. It

proposed a series of actions to accelerate andsuppreased industrial investment. Out of
this review it formulated the demand that:

This report makes it quite clear that in order ¢efx pace with competitor nations we need to recast
the scale and nature of our nanotechnology a&#itiVe need to raise awareness in industry of the
enormous potential impact that nanotechnology cbale and ensure that investment and action by
Government, industry and researchers is fully &ijto maximise the benefit for the UK.

(Taylor Report 2002:3)

This quote again shows how the request for nanot#dagy funding was linked into a
broader demand to "catch-up,” which linked techgiial development and taking a

leadership in this development as a solution facheng economic growth. In detail, the
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Taylor Report proposed a coordinated strategy omoteahnology, including
nanotechnology centres, roadmaps, education, aesgsegampaigns, and international

cooperation.

A member of the Advisory Board who participateddnafting the Taylor Report recounted

in an interview:

When starting our work on Nanotechnology we madeeswisits overseas, went to the US, Germany,
Japan and others. What we learnt was that all tradame problems: it's a diverse field, there iiseso
goldrush feeling and everybody had some sort ofque to catch-up. But catch-up with whom?
Mainly it was about catching-up with the US butrttaso the US talked about catching-up.

(Interview material: Member of the DTI Advisory G on Nanotechnology Applications)

In this example, the subject faced the radical inogenhcy of social relations, but instead of
contesting the growth- and benefit-based fantaslest inform the governance of
nanotechnologies, he stayed complicit in concedlegfantasy. Rhetorically, "to catch up”
is a metaphor that creates the image of othersasideading nanotechnology development
and of the UK who is behind and has to follow. Tleesonal response of the interviewee to
the experience was not to question the imperativeaiching up,” namely, a story of delay
underpinned by the threat of losing out in the raeaveen nations, but to feel relieved —
relieved that the others were not as far as exgedteis did not change the premise of his

social practices or those of the innovation group.

In sum, the governing discourse constituted byelaetors and texts between the 1990s and
2002 was 'to catch-up.' 'Catching up' can be deéfasea governing discourse because it links
the demand for nanotechnology funding in Britair-(demand) to a story of British decline
(b — problem definition) and eventually, to the eplpthat nanotechnologies can enable the
upturn of economic development (c — solution). Weetit was referred to as 'catching up,’
'keeping pace,' 'key to success' or 'taking a hgadhle' — from the 1990s onwards, the story
that nanotechnology would bring benefits and growtid the subsequent demand for
investment were prevalent in research policy, pgtin place, as | shall discuss below, a
path dependency in the field of nanotechnologyars$epolicy until 2009. Frequently, the
government was also accused by other actors afgadtion "too little, too late" (e.g. House
of Commons Science and Technology Committee 20@&t @&fift 2006). Such a discourse
on 'delay’ was also prevalent in the moleculardgpldebate of the 1970s/80s in Europe and

is a complex policy narrative on the need to creatBonal support policies for science
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(Gottweis 1998: 51). It appears as necessary gallithetoric in order to establish a sense of
urgency.

At the same time, "to catch up" as governing dise®un nanotechnology politics was part
of a more universal demand which had a predomistarice in UK politics in the 1990s,
forming the context of early nanotechnology govaoeg namely New Labour's
'modernising agenda." A hegemonic discourse inaBritn the 1980s and 1990s was the
'decline of Britain' which referred to the broadstory of Britain's loss of imperial power
and to its economic decline in relation to the eeoit kick-off by the United States starting
in 1914, a development in contrast to the sevettesBibudget deficits. It was the time when
the Labour party changed towards New Labour, a garharacterised by the political
scientist Colin Hay as implementing a "politicsaaftch-up,” which signifies, according to
Hay (1994: 701/704), a reactive political styledzhsn the assumption that states only catch
up with global economic developments without stegrithem. Indeed, New Labour
articulated a discourse of 'modernisation.’ Thiscoiirse assumes that others drive
progressive developments, and the UK (Finlayson320@) is required to react to these
external forces in order to catch-up. Inscribinguatachnology into New Labour's New
Britain can consequently be considered as a mytugithforcing process. On the one hand,
nanotechnology was articulated into discourses phavided the conditions for what was
desirable and for what was the current nationagm@mmme. A new project that wanted to
gain success had to be situated within these hegendescourses and would not have the
chance to grow otherwise. On the other hand, Newouds modernisation was deeply
intertwined with technological development, and atachnology (defined as generic,
enabling, interdisciplinary technology) appeared fudfil promises and necessities of
reaching the goals of New Labour's agenda. Thisbeaexemplified by the metaphor of the
third industrial revolution that nanotechnology wbbring, as | will show below. But first, |
will turn to the emergence of nanotechnology inr@am policy-making.

3.3 Germany: Nanotechnology and the logic of forecastm

In Germany we can discern a similar move to sitigascience policy practices within a
regime of commoditisation, which is an importantntaxt for the construction of
nanotechnology as a regulatory object. In 1993, hiamnually published governmental

research report on public research funding artiedlahe policy story that innovation-
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oriented research was weak in Germany, especiallthe food industry, in chemistry,
microelectronics, and information technology. Justw years later, nanotechnology, which
was defined as innovation-oriented research, wbattbme an important development in all
of these mentioned research fields. Generally,gtheernmental report ascribed increasing
importance to application-focused research and ddeththat efficiency had to increase in
Germany's research landscape (FAZ 21/07/1993:6ainAganotechnology was not only
innovation-oriented but fulfilled also requiremeifds application-oriented research and met
thus this demand for efficiency in research policyill show later on that nanotechnology
as a term came to stand in for efficiency in then@am context. According to the FAZ
article, the 1993 research report also suggestatihgufunding for big infrastructure
programmes, such as space missions or nuclearideesn (in this context, it is also
important to consider the big changes in worldtpdiafter the end of the Cold War). As a
replacement to the focus on infrastructure fundihg, government report suggested that
research policy should increase funding for stiatdly important technologies which allow
for a 'growth of intelligence’ (FAZ 21/07/1993:6)such as functional matter,
nanotechnology, and bioinformatics. We see, thuat manotechnology in Germany, as in

the UK, was embedded within the commoditisationeskarch.

Scientific advisors at the Federal Ministry of Edtion and Research (BMBF), located at
the VDI Technology Centre, were particularly im@mott in creating nanotechnology as a
field in Germany and in initiating policies for ra@echnology research funding. The VDI
Technology Centre is a company of the Associatiberman Engineers (VDI — Verein

Deutscher Ingenieure). Despite its affiliation e tvDI, the Technology Centre undertakes
independent consultancy work at the interface betwscience, politics, and economy. It
evaluates, for instance, research projects, mémlthe BMBF. Its leitmotif is to accelerate

innovation by fostering the translation of scientifesults into technology development?7.
Thus, the institution was sustained by the expoassf discourses of commoditisation, as
described above. Such is the institutional-politicantext in which nanotechnology was
pushed in the 1990s in Germany. A key figure innpwbng nanotechnology was Gerd
Bachmann, a senior researcher at the VDI TZ. Swggpypshe had met Albert Franks, the
scientist of the UK National Physical Laboratoryomvas a driver in persuading the UK
government to fund nanotechnology, during a chaliseussion in a railway station in the

mid-1980s — a talk that is believed to have ingpiBerd Bachmann (Nano Magazine Issue

" Seehttp://www.vditz.de/
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14). He published an innovation analysis on nartotelogy in the year 1994 and an updated
version in the year 1998. In the following, | arsdythe 1998 report from the perspective of

how promises were made of what was to come.

Reconstituting discourses of commoditisation, thieovation analysis on nanotechnology
issued in the year 1998 by Gerd Bachmann examia@dtachnology from an economic
perspective. Analysing the structure of the innmvatinalysis along its headlines, we can
carve out a series of assumptions informing theorteplhe first section identifies the

benefits of being able to identify and use thevriial character of molecules. The second
chapter concludes that, because of these benigfiesnational competition around these
developments has started and Germany is positioregtively well. In general,

nanotechnology products are assumed to have amensmarket potential. In chapter four,
Bachmann evaluates the German research landscab¢h@aramount of nanotechnology
patents positively. Out of this status-quo he reo@mds that policy-making has to ensure

that positive developments are sustained and patevéaknesses improved.

Innovation analyses assume linearity in the develyg of technologies.. Indeed, Gerd
Bachmann rearticulated dominant metaphors of radecampetition when he wrote in his

innovation analysis in the year 1998:

Industry's and funding agencies' interest in nasfoielogy is increasing dynamically not only in
Germany but worldwide. Although we can only gudstha moment what the applications of this new
technology will be [...], a global race for the betrting position into the market has begun.
(Bachmann 1998: V)

Such practices of forecasting ignore their own inl@roducing the technologies to come.
Both in the UK and in Germany, foresighting repavere important sites for the creation of
nanotechnology as a field. In the UK, the UK FagbsiMaterial panel published a report in
January 1999, titled "Opportunities for Industrytivte Application of Nanotechnologies,"
which drafted distinct promises of nanotechnoldgiesonomic prosperity and cost
effectiveness that would lead Britain out of ecoimmecline. In Germany, the VDI-TZ
innovation analysis by Gerd Bachmann, which was@sglting report for the Research
Ministry, made substantial effort to represent fied of nanotechnology in numbers — the
promise of what was to come should be expressex dalculable form. Miller and Rose
(2010) pointed out how government, in order to &ta centre, has to accumulate facts,
particularly in the form of statistics, about theld which is to be governed. Calculations are
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in "itself a way of acting upon the real,” and gowaent depends on "calculations in one
place about how to affect things in another" (Mil& Rose 2010:66). This function of
calculation, that reality is formed in a particulaay by conducting statistics, might be
particularly true for foresight exercises suchhas innovation analysis, which did not try to
grasp the status-quo, but to estimate how nanotéatprelated marketing numbers would
develop in the future. In chapter 5, titled "Marlkstential of Nanotechnologies,” Bachmann
evaluated, for example, five potential areas ferdpplication of nanotechnology (ultra-fine
layers, nanostructures, molecular architectureaqitecise modelled surfaces, analysis of
nanostructures), and he tried to estimate, in nusplvehich products these nanotechnology
applications would bring in five different branch@sedicine, optics, chemistry, electronics,
cars). For example, the study assumed that uheatéiyers would be employed, for instance,
in glasses, sensors, chips, solar cells or col@urd,that the sales of these products would
circa double from the year 1996 to the year 20@0dn{f22.900 DM to 45.400 DM). After
estimating the developments in all five applicattmvaas, Gerd Bachmann concluded that the
turnover of these products would be around 100@WACby the year 2001 (Bachmann 1998:
129-140).

Bachmann's report significantly contributed in Gany to the constitution of the entity

'nanotechnology,’ to extending its signifying chaamd to rendering the relations among
distinct nanotechnology-phenomena stable. ApplWtiger and Rose's analysis of statistics,
one can say, the figures themselves enable retatmbe established between the different
elements of the signifying chain, rendering 'nadet®logy’ into thought as a calculable
entity "with a solidity and a density" that appealists own (Miller and Rose 2010:66).

Methodologically, Bachmann's innovation analysiswdron expert interviews and on an
earlier report by the consulting company Gewipleonf the year 1991. Many rely on the
information of such companies, and the more onquisted, the more one's analysis is
considered legitimate (Ebeling 2098Referring to Callon's (1998) assertion that ecoists

do not merely describe economies, but bring theum lbeing, Mary Ebeling also concluded
(as | want to show here) that the foresighting it nanomarket essentially contributed to

creating the field.

8 In her article, "Mediating Uncertainty: Communicat the Financial Risks of Nanotechnology," Ebeling
provides a trenchant analysis of how nanotechnoésgy market was formed and communicated and ktoks
the role of consulting firms in the building of thearket.
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In the effort to build a new technological market of nanotechnologies, actors make a multiplicity
into a singularity - nanotechnologies become 'megtotology’ - and a widely dispersed marketing
potential becomes a single market.

(Ebeling 2008: 346)

A basic assumption of such practices of forecastingearity with regard to the application
of scientific research into tradable products. Ttheught that we can soon employ
commercially what can be done in the laboratoryaiher naive and disregards that the
scientific results might only be valid within theperimental conditions of the laboratory.
Further below, | will discuss the emptying of tleend nanotechnology and the fantasies
underpinning the constitution of the field, whicheaintrinsically connected to how
forecasting works. But first, | will contextualigarly nanotechnology policy-making within

the "discursive economy" (Gottweis 1998) of ther@am case.

3.4 Background Germany:. Nanotechnology articulated into "Ecological
Modernisation”

In this section, | show how, in Germany, nanotetbgy was constructed as a new
technology for reaching the goals of 'sustainatdeetbpment.’ In the 1990s, sustainable
development had become an overarching goal in gl@iaited Nations Rio de Janeiro
Conference) and supra-national (EU preamble of tfmasterdam treaty) politics.
Subsequently, the problem arose of how to transkese policy goals on a local level. In
Germany, for instance, a large, interdisciplinaegearch project called "Global future-
oriented development — perspectives for Germanyeédiat creating criteria, guidelines, and
implementation strategies for sustainable developnia research and developmént.
Nanotechnology was one research field consideredthiey study. The appearance of
nanotechnology in the 'sustainable developmentlys&hows that nanotechnology was
articulated as one area to push a 'sustainable &grmThus it was linked with the

hegemonic sustainability discourse in the 1990s.

Significant in the constitution of nanotechnology Germany were efforts to consider
nanotechnology from the perspective of a benefigalironmental technology. Gerd
Bachmann's innovation analysis, for instance, ac®rsd advantages of nanotechnology for
reducing energy use and for energy creation wifecgfe photo-voltaic cells or compact

° See project-webpadgtp://www.itas.fzk.de/zukunftsfaehigkeit
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light batteries with big inner surfaces (Bachmaf88:12). It also considered the advantages
of nanotechnological solutions for environmentadtpction, for example, by enabling the
segregation of harmful substances by nano-membrdiless, and catalysers; by the
replacement of toxicological substances with narteriads; and by providing improved
indicators for detecting harmful substances (ildid). Following Bachmann's analysis, the
first Research Ministry report on nanotechnologyblfshed in the year 2002, had three
subheadings: "Ecological Importance” as one, next"Economic Importance" and
"Scientific Importance.” The BMBF articulated naechinology as a per se sustainable

technology:

An essential characteristic of nanotechnology iat thh is based on the idea to realise certain
functionalities required by technical applicatiomsth a minimum of material. For this reason,
nanotechnology is in its conceptualisation prinyagihd principally resource- and energy-saving.
(BMBF 2002a: 11)

In the following years, this discourse on nanotetbgies' potential for the environment
sedimented in German nanotechnology politics. I wavoked particularly by the Federal
Environment Ministry. For example, the Environmafinistry's website search, conducted
in the year 2009, provides only a few documentghentopic nanotechnology, and these
documents primarily talk about guaranteeing narutelngies' benefits for the future. Also,
its press releases (e.g. UbA 2009) or informatiext ton nanotechnology (e.g. Federal
Environment Ministry 2008) present nanotechnology aontributing to environmental
protection and as bringing a number of productshwat positive influence on the
environment and economy. Importantly, my point hiereot that nanotechnology's benefits
for the environment were merely a strategy for &gy funding. Rather, |1 assume that
'nanotechnology for the environment' had a sinfiaction for establishing nanotechnology
as a field in Germany as 'to catch-up' had in Britahe challenges Germany's government
faced in the 1990s were economic ones induced ynhinthe reunification of Western and
Eastern Germany, as well as new political demam@swaronmental protection and equity,
which had become prominent topics from the endhef 1970s onwards, expressed for
example in the anti-GMO movement and the rise ef@reen Party. In 1998, when Gerd
Bachmann published the update of his innovatiorlyarsa a historical change occurred in
German politics: the red-green project. This newlition government composed of the
Social Democratic Party (red) and the Greens wansidered to be a historical change

because the latter were in the government foriteetime. In addition, the government was,
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for the first time, built by parties neither of whi had been part of the government in the
previous legislative period (Egle, Ostheim & Zohidfdr 2003:9).

According to Egle, Ostheim and Zohlnhofer (2008) red-green project tried to stitch
together diverse demands, ranging from unemploytweahvironmental protection, through
the discourse of? 'ecological modernisation' (I'he concept had been developed by the
social scientist Martin Janicke (i.e. Janicke 1993)e term was taken up by the governing
parties of 1998 — an entire chapter of the coalitagreement was titled 'ecological
modernisation’ (ibid.). It was the discursive eaogof the time into which any project had
to be linked to be successful, similar to Britaidsmand for modernisation which was
expressed as the imperative 'to catch-up'. In Geyméae demand to fund nanotechnology
also became linked to a more universal demandeveldp, but sustainably; to progress, but

without doing harm.

An important element of the overarching conceptolgical modernisation' is the
discourse's integrating aspect: it appears as igolub urgent problems of the time.
Technology plays a key role in 'ecological modeaatisn." An example is the effort to create
policy instruments that support environmental tetbgies which increase the number of
employees at the same time ("beschéaftigungswirkddmeeltinnovationen™). In a way, this
‘ecological modernisation' seems to be gripped bBntasy of getting it all, which we will
also see in the concept of responsible developiha&t on. Responsible development does
not steal enjoyment by stopping development, byramises a win-win-situation for the
environment and the economy. The philosopher As8athwarz (2009) refers to these
fantasmatic appeals in 'green nanotechnology'ragrigdreams of reason." Schwarz elicits
the common ground between the nanotechnology amdubktainability discourse, both of
which allocate visions of excess and control atdame time. In this respect, the 'logic of
getting it all' is a fantasmatic logic gripping excce policy. There are strong fantasmatic
appeals at play in this demand for a 'green effiyerevolution,’ which is a slogan applied to
nanotechnology by the Social Democratic Party. Cay M, 2004, the SPD parliamentarian
Ulla Burchardt used the phrase, for example, inpaesh on nanotechnology in the

parliament:

Experts prognosticate: Nanotechnology will bring thext industrial revolution in the next ten to
twenty years and nanotechnology will change ouwr itifore than microelectronics, which brought us
the computer, internet and many other things. §bts plausible if you imagine that a million ofsbit

on information can be saved on a needle head bysnafananotechnology or that significant savings
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of commodities, weight and resources will be pdssib products, which will bring the ecological
efficiency revolution closer.
(Burchardt, Ulla - 6. Mai 2006, see Deutscher Bastdg 15/108: 9793)

We see that the then governing party, the SPD appeal nanotechnology with a focus on
the advantages of nanotechnologies, which wereneldéfas bringing life quality, health, a
better environment and growth through nanotechrydogotential for efficiency, which
would bring about a reduction in the use of resesirand costs. What is excluded in this
fantasy of a 'green efficiency revolution' is thesgibility of protecting the environment by
means of restriction, i.e. by reducing consumptortrafficking. Such restrictions would
steal enjoyment, while an ecological modernisapommises extension of economic growth
and environmental benefits by technological devalept. That is 'sustainable development'
masks potential pitfalls in technology developmer®® there are good reasons for
characterising it as a fantasmatic logic. Stillpperates as well in social practices if we see
'sustainable development' as a hegemonic politeggime in which all social practices are

aligned to the overarching goal of sustainability.

So far we saw that the rise of nanotechnology wasrapanied in both states by appeals to
economic growth and technological advance. Inrbgpect, the role of policy entrepreneurs
such as Albert Frank and Gerd Bachmann, who weppepl by these ideas and reproduced
them, offer interesting points for comparison. Vv ghat elements of scientific research
and technology development became articulated asants of a nanotechnology discourse.
Research institutions and research consultancy wepertant sites for constituting the
nanotechnology field. At the same time, the congmerishows that the research field could
only grow if it was contextualised within the dissive economy of the time.
Nanotechnology had to be articulated as solutiopressing issues of the time, i.e. the
'decline of Britain' or the environmental movemeirts Germany. In order to define
nanotechnology as solution to problems of our tithe, promises of what nanotechnology
would bring in the future had to be convincinglggented and constituted, as it was done in
social practices of forecasting. In addition, botiuntries were governed by a neoliberal
discourse which suggested that a general solutoa et of problems was to increase
efficiency in terms of improved use of resourcesaolppting an economic rationality on
every string of life. | call this marketization agic of commoditisation. At the same time,
we can also see in these developments in scientiey pthat neoliberal discourse
conceptualises society as governed by competitidccording to Foucault, German
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neoliberalism in particular presumes that "compmetitas an essential economic logic will
only appear and produce its effects under certanditions which have to be carefully and
artificially constructed" (Foucault 2008:121); wancsee this legacy in German science and

technology policy.

In both states, we can also track tendencies otyengpmeaning surrounding the creation of

the field of nanotechnology. | will turn to thesew

3.5 Emptying the meaning of nanotechnology

Above, | demonstrated the importance of the padaliticontext into which discourses of
'nanotechnology’ were articulated and indeed cocstd. | have been building up the
argument that once linked with modernization, eooico growth, and well-being, a
regulation of nanotechnology becomes less desirabigve yet to detail the construction of
the meaning of the regulatory object. Thus, | will,the following, present an analysis of
how the term was used. | will point out the conéingy in its construction by illustrating
how the concept was extended and emptied in bathtdes. | will do so mostly through an
analysis of early reports, many of which | haveeatlty drawn upon (such as the research
ministry's report and the innovation analyses inrn@y, or the POST-Report or the
foresighting report in the UK). | will first presethe analysis of the German context in
which 'nanotechnology’ was increasingly concepsedlias cross-sectional technology and
key technology. | will also show how the boundawésion-living and living materials were
blurred, so that nanomaterials came to signify almeverything at a small scale. In
particular, German reports constructed the futwegulatory object nanotechnology as
inherently new and omnipresent. Then, | will congrnwith analysing the use of the term in
early UK policies. | will show how the initial refences to 'nano’ as scale were increasingly
left behind. UK policy-makers stressed nanotechgytopromises to come: To redraw the
boundaries by defining 'nanotechnology’ as genenabling, interdisciplinary technology
was the rhetorical basis for claiming that nanotedbgy would bring a new industrial

revolution. Let me start with Germany.

In Germany, one of the first to coin the term 'nacbnology' was the Institute for Systems
and Innovations Research (ISI) who did this caipin a report on "Technologies of the
21 Century," published in 1993:
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Nanotechnology has a key function in the technoldeyelopment of the 1990s and in the first decade
of the 2% century. It enables engineering at the atomic amecular level. For a full scale
stimulation of future innovation processes and a riechnology generation by the new basis
technology, an interdisciplinary cooperation ofcélenics, information technology, material sciences
optics, biochemistry, biotechnology, medicine aridromechanics is a precondition. Applications of
nanotechnology — as far as this can be evaluattayte span from designed matters to biological-
technical systems, mainly applications are, howeseen in electronics [...]. Topics ranking among
nanotechnology are attached to their scientifictextis without nanotechnology constituting a
homogenous research field yet.

(IS1 1993:65)

The ISI group did not report about ‘the' pre-ergtifield 'nanotechnology,” but they
established links among various technological dgwakents from an abstract, observatory,
and analysing perspective without claiming thatséhénks were made in the practice of
scientific research. By so doing, they put intospective — that is they brought into view —
the ubiquity of nanotechnology in terms of researdoving into the direction of

characterising and using processes at the nanoscale

In the subsequent VDI-TZ innovation analyses andhi@ Research Ministry's reports,
reflections on how much nanotechnology constitteg@search field were left behind, and
the concept 'nanotechnology’ was defined as simggifga cross-sectional technology. This
articulation as a cross-sectional technology linkei@nces or scientific practices (electronic
engineering, optics, material sciences, chemistoy, biology) under the Ilabel
'nanotechnology’ with the rationality of miniatung. This definition opened up the
possibility of perceiving nanotechnology as ubiqud#, and thus for ascribing
nanotechnology the role of a key technology. Thevenavas significant because the red-
green government, which was in office from 1998 ardg, had agreed in their coalition
contract to restrict technology funding to key tealogies and environmental research
(Henkes & Kneip 2003:291). According to Henkes afdeip, this decision was a
compromise between the government parties bechaséreen Party initially demanded to
reject research funding for genetic engineeringlaatechnology.

The following quotes by Gerd Bachmann and the Rebkddinistry explicate how research
practices in different disciplines were united e thanotechnology rationality and the term
nanotechnology emptied at the same time:

Nanotechology-related research and developmenteadugowledge and processes of the living world
(bio- and gentechnology) with the non-living wor{dhemistry, electronic engineering, material
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sciences). The goal is to effectively produce potsluwith innovative characteristics and
functionalities.
(Bachmann 1998: 7)

Nanotechnology — an innovation space

Nanosciences are today one of the most fruitfulreesi of new and ground-breaking inventions.
Physicists, biologists, chemists and engineersifinthnosciences a field where they come together;
multidisciplinary, motivating challenge.

(BMBF 2002a:1)

The quotes hint at how the economic appeals of teahnologies were carved out ("to
effectively produce products with innovative chaesistics and functionalities"),
particularly by arguments of quality that articelatanotechnology as leading to 'efficiency,’
which is an important characteristic within a comtaarked by discourses of competition.
Apart from that, Bachmann postulates the blurrifgpoundaries between the living and
non-living world. This extends the ubiquity of na@chnology: if nanotechnology concerns
the living and non-living world, it is everywhete. biotechnology governance, an important
step towards the commoditisation of life by intetleal property rights for biotechnological
inventions was to eliminate the distinctions betwtee non-living and the living world (see
Shelia Jasanoff's analysis of the Chakrabartys (2305:48ff).

Another outstanding feature of defining nanotecbgglin the 1990s — in contrast to the

regulatory debates from the year 2004 and onwaridsthat the policy documents of the

1990s were eager to present nanotechnology as lsogetew. Newness seemed to be an
essential condition for justifying demands for istreent. Bachmann's 1998 innovation
report set the stage for nanotechnology as follows:

Nanotechnology deals with new systems whose newtifurms and characteristics are only dependent
on the nanoscale-effects of its components.
(Bachmann 1998:1)

The smallest elements of materials with a sizerdy @ few hundred atoms or molecules are called
nanoparticles; they show clearly changed charatitesi in contrast to their behaviour in bulk
materials.

(Bachmann 1998: 2)

Thus, Bachmann introduced the report by emphasithiag this innovation analysis was
concerned with something very particular and nevthé same vein, the Research Ministry's
2002 Report on nanotechnology, which was writteraitanguage that made information
accessible also to a lay public, explained thatrthrolevel was the level of atoms and

molecules and that, in contrast to matter at therateével, matter at the nanolevel did not
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show classical physical properties. It highlightdéht the characteristics such as colour,
conductivity or magnetism change at the nanoleWélus, new phenomena could be

observed at the nanolevel which could be usedwnteehnical systems.

The controllable manipulation of atoms and molesue¢ the nanoscale is the new thing which
signifies nanotechnology. It will increasingly allofor building functional nanostructures atom for
atom and to create matter and elements with updeptesent unknown characteristics.

(BMBF 2002a: 5)

In sum, we see in German rhetorical practices hig nanotechnology that they stressed
nanotechnology's ubiquity, newness and cross-s&dtionpact: because nanotechnology
supposedly changes any important technology fiedshotechnology could be ascribed the
status of a key technology. The constitution ofatachnology as a field is, thus, reflected
and reproduced in the extension and emptying oftéh@ nanotechnology itself. We can

observe a similar politics of naming in the UK.

In the UK, the National Physical Laboratory, whiwhs the first to initiate nanotechnology
funding, has been the UK's measurement institutd, accordingly they referred to scale
when they talked about nanotechnology. That ist fieferences to 'nanotechnology' mainly
signified precise measurement at the atomic scaleed on advances in microscope
techniques. In the LINK funding programme, whichnoichnology was a part of,
nanotechnology was one technology among otherst (hex molecular electronics,
microchips, measuring instruments, and genetic negging). Areas of nanoresearch
stretched from lasers to thin films and sensorsetniconductors. This concrete application-
oriented definition of nanotechnology was set agidbe POST Report in 1996.

POST introduced two crucial shifts in the defimtiof nanotechnology. First, POST re-
inscribed nanotechnology as an umbrella term foralsscale technologies” which combine
trends towards miniaturisation and precision fimgh This definition predicates the legacy
of precise measurement, but moves ahead by attitgilaanotechnology as an umbrella
term, laying the foundation for inscribing nanoteglogy as an enabling and generic
technology. Second, the declamatory style of thgomtewas strongly rooted in the

underlying assumption that the full potential ohatechnology could only be shown in the
future with improvements of existing technologiesl dentirely new applications which can

only be realised using nanotechnology.” Therefanéasmatic appeal in the discursive shift
to future. What it does in terms of political logics that it pushes away evidence. It shifts
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contestation away, into the future. It negates spjom and attracts investment. Thus,
nanotechnology became articulated as a generardistiplinary, enabling technology that
would bring many benefits in the future. In thispect, "[c]onstructing possible futures
serves the present today" (Sanz-Menendez & Cal#@0:229 quoted by Grunwald
2006:61).

Hooking into this articulation, fantasmatic appdajsre even more strongly in the Foresight
Report. In the foreword, the report articulategéhbroad reasons justifying the importance
of nanotechnologies in a promotional rhetoric. f-itke importance of nanotechnology is
constructed by an argument of quality that nanateldgy would lead to the creation of
many new technologies. Such an articulation of teatmology as enabling multiplicator fit
well with presenting a solution to demands such casrdination, efficiency, and
exploitation. Clearly, nanotechnology was now realibed as something more than the
narrow definition of 'precise measurement' that waminant in the 1980s. Second, the
report suggests that nanotechnology will triggezaacade of disruptive technologies that
would affect industrial and manufacturing proces€ag entire life would be changed in the
yet unimaginable nanoworld. Nanotechnology woulddoee the new 'industrial revolution.’
| will turn to these visions shortly. Consideringetprosperous British industry before the
economic decline, articulating nanotechnology as lihsis for a revitalisation of the UK
industry generally is a persuasive argument, afithitithin the broader story established by

the 1993 innovation policy:

Solutions to the industrial and social problemstaf 21st century will be solved fastest and most
effectively by multidisciplinary teams of nanosdists that have been trained to understand each
other's 'language’, and future business and educatiategies need to take account of the need to
develop these teams.

(Foresight Materials panel 1999: 8)

The appeals of this innovation-discourse of narotelogy must be seen within the UK's
official stance that research and technology mslitare seen as central to a prosperous
economic future for the country (see for exampkpeech by Tony Blair on Nov 5, 2002).
The slogan of the UK's innovation strategy is "the world running” (Government
Statement on NT 2008:31). Innovative ideas are &dfr fulfilling this. In this vein, the

Taylor Report talked about nanotechnology as a

[c]ollective term for a set of technologies, tecjudgs and processes — effectively a new way
of thinking - rather than a specific area of scenc engineering.
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(Taylor 2002:6, my emphasis)

The quote shows that nanotechnology even refeoed'hew way of thinking' in the year

2002, which represents an amazing career fromeghing of ‘precise measurement.'

By way of summary, the analysis of these UK and n@gr reports shows that
nanotechnology came to stand in for a new industegolution and for a new way of
thinking. The re-inscription of the concept 'nambigology' gathered up an extended amount
of elements in its signifying chain. While nanoteclogy was mentioned as one element in
a row, together with molecular electronics, genefgineering or measurement, when it
became part of the LINK programme in the 1980s, tdren comprised many diverse
research fields after the turn of the®'2dentury. Schummer (2007) suggests that "the
meaning of 'nanotechnology' has continuously grewoh that discipline after discipline
defined their own nanotechnologies" (Schummer 2884%). | think that the term not only
amassed disciplines, but that the articulation lbésé elements as moments of a
nanotechnology discourse changed the identity afioteehnology and the enrolled
disciplines such that the link between nanotechmobind economic success, well-being and

leadership became hegemonic.

In so doing, fantasies became an integral parhefextended but emptied conception of
nanotechnology. Even if someone intended to tallouabprecise measurement as
nanotechnology today, fantasies of, for exampleating nanotechnology robots co-vibrate
when using the term. In the next section, | willplexe this imaginative side of the

nanotechnology term which deals with the fantasie$ played a crucial role in this new

constitution of nanotechnology.

3.6 The fantastic nanotechnology-future

Imagine a technology so powerful that it will allosuch feats as desktop manufacturing, cellular
repair, artificial intelligence, inexpensive spdc@vel, clean and abundant energy, and environrhenta
restoration; a technology so portable that everymarereap its benefits; a technology so fundamental
that it will radically change our economic and ol systems; a technology so imminent that most
of us will see its impact within our lifetimes. Suis the promise of Nanotechnology'. (Kai Wu)
(Foresight Material panel 1999: 4)

This quote from the UK foresighting report on naubinologies, as well as those already

discussed, show how imaginations, visions and mesnabout the nanotechnology-future to
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come (to which | refer to as fantasies) played wiat role in the first nanotechnology
reports in the country-cases, be it referencedi¢olikes of 'industrial revolution," 'saving
information on the head of a needle,’ 'engineeanghe atomic level' or 'creating matter
atom by atom,' as well as the blurring betweenlitheg and the non-living world. These

rhetorical tropes have a history. In this sectionwduld like to show the interplay of the
developments in my cases with international diseesiron nanotechnology. Key visions
underpinning nanotechnology deliver important hised resources for later discussions
(Kearnes & MacNaghten 2006:282-283). Here | thessulis the international circulation of
ideas which crucially form the policy environmeat fny concrete empirical material. | will

start with how the visionary character of nanot@tbgy took shape over time.

One significant rhetorical strategy to constitusotechnology as technological artefact is
to formulate a canon of the research field's hisdbremergence. Milburn (2002) identifies
as a part of this substantiating narrative in nedmtolgy the "Feynman origin myth" (276).
Similarly the philosopher of sciences Peter Jartomsiders Feynman as an icon of
nanotechnologies' public relations — an icon whgchecessary for constructing a common
ground of the discipline (Janich 2006:2). On 29 é&mber 1959, Richard Feynman held a
speech at the Californian Technology Institute wiibk title "There's Plenty Room at the
Bottom." In this speech, the famous physician an8Idl Prize winner suggested engineering

on a molecular level:

Principles of physics, as far as | can see, dospetk against the possibility of manoeuvring things
atom by atom. It is not an attempt to violate aawyd; it is something, in principle, that can be&lon
(Feynman 1959 after Milburn 2002:296

With his speech, Feynman became the first to foaeuthe idea of manipulating single
atoms in order to produce new matter (Boeing 2004:0One of Feynman's examples of
potential applications of the intervention on tlaoscale was to write the entire 24 volumes
of the Encyclopedia Britannica on the head of adleébid: 28). Feynman, however, did
not use the word nanotechnology. This term wasifitsoduced in 1974 by Norio Taniguchi
from the University of Tokyo (ibid: 16). Many seanotechnology as a consequence of

19| refer to Milburn here directly. As he rightlyases, the influence of the speech can be seer iftefuent
incarnations in the web. When | googled the diterite in the year 2011, | got amazing 7100 hitsiMiburn
(2002) also mentions, this is an ethos-based argtatien granting the nanotechnology discourse aiiyhioy
referencing the Noble-Prize winner (277). Feynmtailsbecame a truism in and by the research coritynun
transforming his speculative statements into dpsoris of reality (ibid.). In contrast, Milburn sive how
Feynman's talk itself again is rooted in Heinlegt&@nce fiction novel "Waldo" (284).
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innovative developments in microscopy techniqueth@1980s. In 1981, Gerd Binnig and
Heinrich Rohrer developed the scanning tunnelingrosicopy at an IBM laboratory in
Zurich, which was capable of imagining and manipagaat an atomic level (Baird & Shew
2004). Binnig and Rohrer created an important iconanotechnology by writing the letters
'IBM' with 35 atoms that were positioned and vissed by the new microscope (Boeing
2004:51). The picture illustrated how one of thadieag visions guiding the rise of
nanotechnology since the 1980s is the idea canee Ihuilding new matter, atom by atom;

the promotion of which can be credited to Erich)Dee

In 1986, the American engineer Eric Drexler puldthihe book "Engines of Creation," in
which he conceptualised nanomachines and nanoiester visions without which
nanotechnology could not have been articulated letethe policy process as the next
industrial revolution. In his speculative book, aiihas been often accused of transgressing
the line between science and science fiction, [@retdlks about nanofactories in which
microscopic tiny machines build macroscopic materiaom by atom, with the help of self-
organising assemblers, that is self-replicatingptebAs Hayles (2004) points out, Drexler's
rhetoric was informed by industrial production. §lean be exemplified by the gears, pulleys
and conveyor belts he imagined on the nanoscalkeviees that were characteristic for the
industrial revolution. Drexler even used mechanioataphors for the description of
biological processes which enabled him to constnaciotechnology as something that can
be engineered, built, and controlled like mechdnmachines (Hayles 2004:12). In the
following, | want to dig deeper into two discoursekerent in Drexler's ideas: discourses of

control and discourses of life.

First, Matthew Kearnes (2007) identifies discoursés'the control of the structure of
matter" as the most important discourses in nahatdogy. Drexler's argument was that the
ability to systematically control matter at the aacale would lead to a technological and
industrial revolution (Berube 2006:16). This preenismplied the argument that
nanotechnology means the "ultimate mastery oveureat(Woods-Bennett 2008:155).
Kearnes discerns that visions of control operatefdld. The more passive version of
nanoscale control deals with the direct physicahipidlation of matter (i.e. nanomachines,
factories, and replicators that would create okjé&tbm by atom’) (Kearnes 2007:148). The
more active version is represented in the selficapphg aspect of Drexler's ideas. In this

respect, nanodevices would be produced by usingtiegi self-replicating systems or
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chemical synthesis as a template, that is, theyldvba actually grown (ibid: 149). This
leads to the redefined relation among life, natarel human beings in Drexler's nanoworld.

Second, one of Drexler's basic ideas and argunveassthat if cells manage to replicate,
human-made engineered molecules should be able $0 ds well. In Drexler's materialistic
perspective on the world, organic matter, inclusivuenan beings, are seen as lumps of coal
(Johansson 2008:82). In nanotechnology, life isspi@a), material, and mechanic, and
nanomachines are envisioned as copies of "biolbgiachines,” such as an enzyme or
ribosome (Milburn 2002:288, Hayles 2004). Johan'ssanthropological study of a
nanotechnology laboratory shows how this perspectss even taught to students of
nanosciences, that humans are self-organized niatesystems and that nature uses a
bottom-up approach for constructing them (91). Tpesspective on life is part of the
comprehensive scientist stance towards nature asniate, predictable, and governed by
universal laws (ibid: 83). Thus, Drexler's visioalso included a blurring of the boundary

between the living and nonliving.

Drexler, who also funded the first nanotechnologgtitute, was engaged in promoting his
ideas. Equipped with good networks, he was suagessipersuading individual "scientist
and governmental funding boards about the inegtabhofuture” (Milburn 2002:208). The
process leading up to the first U.S. National Naobhology Initiative were multifaceted
and included also other important figures, suctRahard Smalley or Mihai Roc¢b In
addition, the impact of techno-futurism, inclusis@nshumanism, is considered to be
relatively high (Coenen 2004, Coenen 2009:8). Od&4iuary 2000, President Bill Clinton
announced the National Initiative on Nanotechnolagg speech at the Californian Institute
for Technology (Caltech). The initiative's aim was coordinate nanotechnology across

agencies by an R&D programme. When announcinglitCBnton declared:

My budget supports a major new National Nanoteabmplinitiative, worth $500 million. [...] the
ability to manipulate matter at the atomic and roolar level. Imagine the possibilities: materialishw
ten times the strength of steel and only a smatition of the weight -- shrinking all the infornwti
housed at the Library of Congress into a devicesibe of a sugar cube -- detecting cancerous tusnour
when they are only a few cells in size. Some of msearch goals may take 20 or more years to
achieve, but that is precisely why there is an irtgrt role for the federal government.

(Bill Clinton 2000 sedéttp://www.ostp.gov/galleries/NSTC%20Reports/NNIQGiHf)

In so doing, President Clinton referred to manyovis brought forward by Feynman and

Drexler.

M for a detailed, journalistic record of events awtbrs | suggest Berube's book from 2006
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In 2001, the U.S. National Science Foundation (N@RY the U.S. Department of
Commerce (DoC) started to develop another docummrith would become influential in
promoting nanotechnology, at the workshop "Nanatetigy, Biotechnology, Information
technology and Cognitive science (NBIC): Convergireghnologies for Improving Human
Performance.” At the workshop, an important shift the extension of the term
nanotechnology was constituted. As Wolbring (20p@)nted out, bio-interventions or
biomedicine would not have been perceived as namareh before the workshop, but
afterwards, the nanoscale became the classifyimgnpeer. In the aftermath of the
workshop, the NBIC Report was published by MihailcB and William Bainbridge. Mihail
Roco was a senior advisor for nanotechnology aNt®E and the US government’s voice on
nanotechnology (Berube 2006:86). He is known fampting the idea that nanotechnology
would change the entire world. His colleague, tf&FNemployee and sociologist William
Bainbridge actively networked with the movement teinshumanism (Coenen 2009:9)
which is a movement that, for instance, wants imiahte ageing and to enhance the
intellectual properties of human kind with the hefgechnology. This utopian perspective is
prevalent in the report. The NBIC Report is a aliceference point in nanotechnology
forecasting reports. For example, it is frequengyoted in UK and German policy
documents that nanotechnology's business will tasé trillion $ by 2015. According to
Ebeling (2008), this number derives from the NBI€pBrt. The figure has become a symbol
to justify the claims that nanotechnology is "thexinbig thing," and the figure is constantly
recycled by financial journalists, marketers, compawners, and entrepreneurs (Ebeling
2008:341).

Secondary analyses of the NBIC Report and its itngaggest that convergence and
nanotechnology contain visions of a rebellion agfathe given and the conquest of matter.
In the NBIC Report Roco and Bainbridge proposestadf almost endless opportunities that
nanotechnology — as part of the converging teclyieso— offers. Examples listed in the
report are prolonged human health, an extendeeshi#m, or anti-ageing. In addition, the
report considers converging technologies as thmaité strategy to boost national defence,
to explore and occupy extra-terrestrial space,son avay to eliminate world hunger, for
example, by introducing a system of biosensorsmatid monitor the health of any cattle
or by planting biosensors in the soil to tell farmahen it is time to water (NBIC Report

2002). Through such listings, nanotechnology beciateetwined with expectations and was
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constituted as the panacea for all pressing prablefrour time (Kearnes & MacNaghten
2006:281-282). As Grunwald points out, the repartwritten in a constantive future,
implying that the application of these visionsustjaround the corner (Grunwald 2006:53).
We see in the report significant visions of nanbietogy which Pierre Dupuy (2005)
summarises as rebellion against the given. RefgetonHannah Arendt, Dupuy points out
how nanotechnology advances ideas of overcomingfréee gift of human existence by
replacing it with an existence created by humankiself (Dupuy 2005:9). | identified these
ideas that nanotechnology can free humankind fratittonal limits in much of the writing
on nanosciences, such as a book by Jeffrey H. Matswvho himself subscribes to the
visions of nanotechnology. He says, for examplat ttanotechnology can change some of
the physical rules that have traditionally confinesj and that it thus can free us from some
of the limitations that have long been placed upsrby size (Matsuura 2006:10-12). Roco
and Bainbridge also refer to Moore's law in the ®BReport, according to which the
capabilities of microelectronics improve at an exgaial rate. Johansson (2008) considers
this "drive toward miniaturization” (Macnaghten &e#rns 2006:283) as a Wild West
analogy: whereas in the old days travellers explorew countries, today it seems that only
in the sciences, such as physics, is there stilll 'm discover. In this respect, scientists
become conquistadores of matter (Johansson 2008B)idea is also linked to taming nature
(Johansson 2008) and changing it (hubris attit(@ehsaude Vincent 2008).

These visions brought forward in nanotechnology bansummarised as fantasies of a
fullness to come. The promotional rhetoric of nasbhology promoters tells a story in
which we are living in a world with cancer, pollni, and hunger, but now comes
nanotechnology which can solve these problems. iNarsh (2008) suggests that this story
implies a moral imperative, that if we and natues co better, we have to do better!
Technology and political control is perfected tdoal for an excess of pleasure and
consumption (Nordmann 2008). Bernadette Bensaudeevit (2008) calls this the 'stem-cell
paradigm:' everything is possible — 'you can doteder you want, do it.' Here, stem cell is
symbolically used as the icon of techno-scienceés thasic, primitive unit holds all

possibilities — it's the dream of a plastic wotidttyou can shape.

In sum, | have shown that this new technologicgecth nanotechnology, is made up of
encompassing visions. The sociology of expectatemisulated in and around the newly

constituted research field is thus an important pament of nanotechnology. Without these
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central nanovisions, research projects and apgitaton the nanoscale within material
sciences and other disciplines would doubtlesslgtekut nanotechnology as an umbrella
term, drawing these different lines together, pbdpacould not have caught on (Woyke
2009:53-54). | introduced the relation between ahes of nanomachines, factories on the
nanoscale, and self-assemblers, and the promisasefv industrial revolution, as well as
the consequence of these conceptualisations inrguthe boundary between the living and

the non-living.

3.7 Conclusions

By way of conclusion, in this first empirical chapt| offered a multi-layered explanation
how nanotechnology emerged from a genealogicalppetive. | first showed how its rise
was dependent on articulating nanotechnology imeodiscursive economy of the time: into
the British modernising agenda marked by a politafs catch-up, into the German
modernising project with its focus on ecology, ami a regime of the commoditisation of
research (which is marked by discourses of effmyeexploitation, and competition) in both
countries. Nanotechnology became constructed agi@olto problems of the time, as a
panacea which would bring wealth to the nation andease the quality of life of its
citizens. This is an important background for feturegulatory discussions on
nanotechnology. When nanotechnology symbolicalands in for a better life, restricting
nanotechnology development would mean interruptiimng beneficial development. Against
this context, the emergence of a regulatory regihieh aims at stabilising nanotechnology
is more likely. Therefore, it is the condition obgsibility for a logic of pre-emption to

emerge.

Second, | asked how it was possible to articulai@otechnology as a solution to problems
of our time. | analysed its conceptualisation iffedlent contexts in a genealogical vein and
concluded that its construction was contingent.sTHhipointed to the politics of naming in
the constitution of a field. Indeed, the meaningnahotechnology was constantly shifted.
First reports referred to a limited amount of stifentechniques that were operating at the
nanoscale (e.g., improved lasers) when they talleddut nanotechnology. Later,
nanotechnology became an umbrella term for vargissiplines; nanotechnology was no
longer considered as a concrete technology or @gijn but as a way of thinking which

enables the development of a set of new technaodmethese rhetorical shifts, a general
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tendency was that the reinscriptions of the conteahotechnology" accrued an extended
amount of elements in its signifying chains. Fotufa regulatory discussions, it makes a
tremendous difference whether regulators talk abtimeiregulation of concrete applications
or whether it is a 'key technology' or a 'new wayhinking' which is at stake. Thus, this

chapter brings into view the political constructiohthe regulatory object 'nanotechnology’
which the existing literature on regulatory polityaking fails to consider.

Third, | showed how fantasies and their internatlairculation played a crucial role in this
new constitution of nanotechnology. In additiorgddressed the role of governance actors
who were gripped by these fantasies (particuladgdrand Bainbridge, but as well Franks
and Bachmann) and who reproduced these fantastsmawved the agenda forward. |
identified the significance of practices of forewag for perpetuating fantasmatic appeals.
Promises of what there was to come became an attggart of the conception of
nanotechnology as such. Thus, even if someonedatkto talk about precise measurement
as nanotechnology today, fantasies of, for exampleating nanotechnology robots is
always part of the signifying chain. This extensadrthe signifier nanotechnology's chain of
equivalences opened, ironically, up for the posigtf counter or oppositional fantasies, as
I will show in the next chapter — after all, fantss can be gripping, but they can be

unsettling as well.
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4 Dislocating a Promising Nanoworld: Prone to Horrors the Public?

This chapter completes my critical explanation @whnanotechnology emerged as a
regulatory object. In the previous chapter, | destaied how nanotechnology came to
signify a generic, enabling technology and how #@swdiscursively shifted into a chain of
equivalences of future well-being, allowing for #sticulation into national projects as a
panacea for the pressing problems of our time. Sauatonstitution of nanotechnology
negated in part demands for regulation at all. H@we progressive extensions of the
signifying space of nanotechnology, which | presdnn the last chapter, were to facilitate
the politicisation of nanotechnology and its cauitbn as an object of regulation. In this
chapter, | thus analyse the shift in problematizimanotechnology from the year 2000
onwards. The nanotechnology-project came undegathrecause the appeal to the future
promise of nanotechnology opened up the possillitgounter or oppositional narratives.
The signifying chain had become over-extended asymarious disciplines, images,
applications, and ideas were named as ‘nanoteajpnbld-or technology sceptics,
nanotechnology seemed to be omnipresent and toerpdwAn apocalyptical dimension
was added to nanotechnology: horror fantasies wfadmienhancement and of the destruction
of the world by nanoparticles. In the followingaim to show the interplay between such
rising horror fantasies concerning nanotechnologies their reverberation in the country-

cases.

Against this background, the chapter argues tha trive towards regulating

nanotechnologies was an internal response by dhties. Traditional approaches to
regulatory policy-making often assume that regatais initiated as response to an external
threat, such as market failure, public protestgolicy advocates (Hood, Rothstein and
Baldwin 2001). On the contrary, | will show in ttaad the following chapter that regulation
was initiated as an internal response as governamciers who had promoted

nanotechnology, shifted towards protecting nanateldgy against potential threats. In
short, although beatific fantasies of nanotechnplggpped policy-makers, they equally
experienced these promises of a 'wonderful futorebme as being under threat as horrific
fantasies emerged. | will bring forward the argumen this chapter that these horror
fantasies did not grip the public. Nanotechnolog¢ dot become an object of public

contestation. Rather state elites (including peftitakers, scientists, and the STS

community) were gripped by horror fantasies andh®yr fears of public contestation. This
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is the condition of possibility for the logic of ggemption to emerge. Indeed, this was, |
suggest, one of the conditions of possibility fog togic of pre-emption to emerge.

In the second part of this chapter, | thereforetextnalise the developments in the
nanotechnology discourse within experiences ofBB&-crisis and public protests against
GMO. | build up for the argument that policy-makevere alert to horrific claims about

nanotechnology because of these experiences. As policy-makers' strong reactions to
the horror fantasies were amplified by a sociotmali context marked by the rise of
environmental movements, environmental conscioussraesl a 'public phobia' (Arie Rip). In

other words, state elites came to be gripped bydhethat nanotechnology would lead to
public protests and they aligned all their effadsavoid another governance failure. As |
suggest above, it was this particular horrific é&ytthat enabled the articulation of political
responses driven by the logic of pre-emption. Iraar Five, | will go on to demonstrate
that the response of state elites in Germany amdJthted Kingdom was to start to put into
place a regulatory regime which sought not to inepastringent regulations on

nanotechnology, but to absorb potential oppositeoxd hence protect the continued
development of nanotechnology. Here however | nowalyese rising fear fantasies in

nanotechnology.

4.1 Rising fear fantasies

In the last section of Chapter Three, | examinedciwhdreams' would be fulfilled by
nanotechnology according to nanotechnology advecdteat is to say, | analysed the
fantasmatic appeals of the nanotechnology-futurehis section, | introduce in contrast the
Janus face of nanotechnology visions. The philosogbhn P. Dupuy (2007) captures this
Janus-faced nature of nanotechnology visions intémn 'dreams of reason' (a notion
derived from the Spanish artist Goya's paintinghéSleep/Dreams of Reason Produces
Monsters") which can be interpreted as expressmiiguity in Western thought: claims of
mastery contra a disturbing utopia. It is the amibjgof the Spanish term 'sueno,’ as dreams
or sleep, which allows for a double reading. Eitmensters are produced if reason sleeps, or
dreams of reason produce monsters (Dupuy 2007:2443. links to the Janus face of
technology, which appears as the primary engirfeuafan progress but also as the bearer of
the potential for exceeding "our understandingac#y, or willingness to use it well, and for
the possibility of harmful consequences we did floogsee” (Bennett-Woods 2008:3-4). In
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this respect, the debates about nanotechnologpearen as debate about the future relation
between humankind and technology in general (Grichi806:49); and authors such as
Christopher Coenen show that nanotechnology visiang a history and context of (see
Ferrari and Gammel 2010). That said, | would like stick to the concrete case of

nanotechnology.

In April 2000, the computer engineer and compamgée of Sun Microsystems, Bill Joy,
published an influential article in the magazineit®y entitled "Why the future does not
need us." With the publication of this article, Jagded an apocalyptical dimension to
nanotechnology (Grunwald 2006:54). He demande@@ t&t nanotechnology development
before it was in his words to erase humankind. fHae fantasy articulated by Joy was a
world where machines have become more intelligéain thuman beings because of
nanotechnologies. His worries were driven by thppssed self-replicating potential of
genetic modified organisms and nanotechnologieg. atticulated in the text a chain of
equivalences between nanotechnologies and GMO ahér cfailures in scientific
development, for instance, bacteria resistancenagantibiotics. The story he told was that
everything that could go wrong, would go wrong. 3oyght to disarticulate existing chains
of equivalence: He demanded to stop the developoferbotics, hanotechnology, genetic
engineering, and knowledge-based weapons of massidion. In fact, he tried to articulate
nanotechnology as a metaphor for broader socié@hges, questioning economic growth
and the Western belief in happiness. Clearly, Jieg to generate a political momentum in
which resistance emerged based on linking many ddsm@oy 2000).

In 2001, the Canadian ETC Group (Action Group onoskm, Technology and
Conservation), known as a vocal NGO in anti-genetadification protests, picked up on
this debate and started to criticise nanotechnoldgyone of their first reports on
nanotechnology (2001), it demanded a moratoriumnanotechnologies, which would
consider nanomaterials as hazardous and thusctdbgir use until their safety was proven.
In so doing, ETC rearticulated nanotechnology aafaty problem. Indeed, for the ETC
Group, nanotechnology did not represent a path angporious future, as promoted in the
innovation analyses on nanotechnology. Ratherag portrayed as yet another technology
with potential adverse effects, which could, in twerst case scenario, mean the end of
humankind (echoing the appeals of Joy). This liokother technologies, which they
established, was explicitly expressed in the tdfetheir 2003 report: "The big down.
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Atomtech: Technologies converging at the nano-sdatem genomes to atoms." Thus,
nanotechnology was first renamed as atomtechnolagg situation in which publics

worldwide were hyper-sensitive to nuclear techngldign warfare and after accidents at
nuclear power plants, such as Chernobyl). In Geymfan example, protests against nuclear
waste deposits or transports were frequently imtewes. Second, the ETC Group articulated
equivalences between nanotechnology and genetioesrgg, arguing that, while genetic
engineering was already a severe intervention ahamkind into natural processes,
nanotechnology's impact could be even more sigmfidoecause modifying matter could

"transform every aspect of work and life" (ETC 2®)3

In fact, the structure of the report establishedaarative that situated nanotechnology
chronologically as the next step in a chain of aslwedevelopments from cloning, to
epigenetic, to gene manipulation, and on to thesttoation of living organisms. In another
part of the document, equivalences were drawn ktwihe promoted promises of
nanotechnology, such as the end of hunger, th@kddeases, and the eradication of water-
and air-pollution, and the early unfilled promisdgsiuclear technology as limitless source of
clean energy. By means of weaving nanotechnoloigyan accelerating chain of technology
development, the 2001 ETC Report thus claimed hibatankind was not fit for assessing
the consequence of their inventions. The ETC Gsowarnings were gripped by the horror
fantasy of an omnipresent influence of nanotechypio the context of convergence (see

NIBC-report in the last chapter), which is well suarised in their following statement:

Industry and governments promise that the manijppumatf matter on the scale of the nanometer (one-
billionth of a meter) will deliver wondrous bensfitAll matter—living and non-living—originates at
the nano-scale. The impacts of technologies cdimgothis realm cannot be overestimated: control of
nano-scale matter is the control of nature’'s eléméhe atoms and molecules that are the building
blocks of everything). Biotech (the manipulationgeines), Informatics (the electronic management of
information), Cognitive Sciences (the exploratiord ananipulation of the mind) and Nanotech (the
manipulation of elements) will converge to transfdooth living and non-living matter. When gmos
(genetically modified organisms) meet Atomically diiied Matter, life and living will never be the
same.

(ETC Group 2003:6)

The quote shows how the imagined impact of nanotaolgy is thought of as particularly
widespread and unsettling because of a supposethplof the boundary between the living
and non-living world. In addition, the fantasmagiromises inspiring proponents of
nanotechnology (mainly Drexler-informed ideas oho@bots, nanofactories, and self-
replicating nanomachines) undergird the oppositioigv of the NGO. For instance, one of

the first ETC Group's publications on nanotechnglags a press release in March 2002
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reporting on an army of nanoroboters coming soanil&ly was the focus of a Greenpeace
report on nanotechnology published in July 2003ctvidealt with artificial intelligence and

robotics.

In 2002, the Jurassic-park author Michael Crichpublished the novel Prey, in which
nanoparticles escape from a laboratory and fornt cdlosds that attack human beings. The
book introduces horror fantasies of invisible naststihat invade the human body and start
to control our molecular structure and, therewdlso our thoughts (Silva 2004:28). The
story is often fused with a grey goo scenario, ediby E. Drexler himself, in which a 'grey
goo' of nanoparticles destroys all organic matenmathe earth. In my reading, the novel Prey
actually focuses more on a story about a relatipnsimd a potential affair than on
nanoparticles, but because of Crichton's previogsesses, the book became articulated as
potential public relations disaster for nanotecbggl Nanoscientists, policy-makers, and
STS-folks became gripped by the idea that grey gmadd become an icon of negative
imagination such as Frankenstein food (Berube 2@)6Grey goo became thought of as a
potential technological stigmatization which cou&hd to public opposition (Wilkinson,
Allan, Anderson & Peterson 2007:146f). Indeed, gomeental agencies in the U.S. and
European Union feared a potential backslash agaarsttechnologies if any of these visions
were to be popularised in a Hollywood movie, foample, if a movie of Crichton's novel
Prey were to be made (Berube 2006:40)s.

All these critical accounts — the grey-goo scenariparticular — expressed the possibility of
'lost control." Indeed, they built on the ambiguibpted in Drexler's control of matter, on the
one hand, and the — actually opposing — self-raptio idea on the other for if the system is
self-replicating, it is not mastered, it is outaantrol. In sum, the rising horror fantasies of
nanotechnology were based in fears that the teobgotould go out of control, fears
concerning human enhancement, and fears derived lirks to other technologies. As |
have shown the discussion on convergence, nanategyand the Joy-article was picked
up by media worldwide (see i.e. Chang 2000, Sclactmer 2000). In the following, | will

dig deeper into how these fear fantasies circulateay country-cases.

In Germany, an important contribution and trigger the German debate was Frank
Schirrmacher's book (2001), "The Darwin corporatibtow nano-, bio- and computer-

technology dream the new human being" (title tratesl by the author). Frank Schirrmacher
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is a well-known German journalist and one of theatoed of the major newspaper
"Frankfurter Allgemeine Zeitung (FAZ)". As the @&tlof his book on nanotechnology
indicates, the nanodebate increasingly focuses wmstipns of human enhancement by
technology development. This particular focus orged from the NBIC and transhumanism

discussion.

In the UK, Prince Charles caught attention in thetigh media in April 2003 with
statements on the danger of nanotechnology whiphcated those international critiques
and appeals of the likes of the ETC and othersudssd above. According to the BBC
article titled "Sainsbury [Science minister, thethaw] cool on nano-nonsense,” Prince
Charles talked about a nanotechnology-induced 'goeyscenario,’ in which self-replicating
nanoparticles could destroy life on the planet (BBEWS, 28 April 2003). He followed
this, one year later, with another public interi@mton nanotechnology. However, by this
time, he had distanced himself from the assertibashe had talked about 'grey goo,' and he
defended himself against the accusations that levbkd in science fiction. He said he had
never used the words 'grey goo," nor did he belieibese scenarios. But he repeated his
concern was that risks of the emerging technologyewnot being tackled (The Guardian
July 2004). In detail, he demanded a precautiorsggproach and more funding for
Environmental, Health and Safety concerns (NanetebhJuly 14, 2004). We will see
below that these political practices dealing wittn& Charles's intervention in the year
2003, which presented him as someone who believedcience fiction and, thus,
undermined his authority, were part of a logic ofestification. For the moment, | will
assess and contextualise Prince Charles's intéamelny setting it within its socio-political

context.

Prince Charles's appearance in the nanodebatedghie¢opic an audience it might not have
had before. Nevertheless, the attention the Prgar@ered is ambiguous because of his
particular reputation in British politics. Due toishcritical stance towards genetic
engineering, he was already ascribed the labepitheautionary prince." As Sheila Jasanoff
shows in her study on biotechnology politics, &k tparadoxes and contradictions of the
status of Britain's Royal Family come together welthe figure of Prince Charles. On the
one hand, the monarchy is regarded as one of ths# mmportant representations of the
British nation from the outside, but also from wiithhe nation. On the other hand, it is the

most unrepresentative and constitutionally powsrlet institutions, and the Royals are
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somehow widely perceived as being different froma test (Jasanoff 2005 [2007]:124).
Prince Charles particularly is often regarded gaeraon who behaves very eccentrically. He
is often ridiculed for his romanticizing view of ta@e, which is expressed in his promotion
of organic food and homeopathic medicine, and hael-known for talking to plants. He
scored higher, however, with the British public whe came to GM food in a debate in
which he presented himself as advocate for therabot genetic modification. For instance,
before the release of GM plants, he laid out teestjans that, according to him, had not
been answered satisfactorily about the uncertaintiethe consequences and in whose
interest this technology was (ibid: 124-125). Aftieis first announcement by the Prince on
GM, his demands became more spiritual, juxtapossigre and God on the one side with
science and rationalism on the other. The origynadipular stance of the Prince shifted more
and more into a fundamentalism about nature amdargatronizing presentation of himself
as a steward of the earth (ibid.: 126-127).

Hence, it might well be that critics of nanotectogy unwillingly received special attention
because of the Prince's appearance in the debaadylcase, the incident upset proponents
of nanotechnology. How it impacted decision-makeas be seen in the following quotes

from people | interviewed who said the followingoalb Prince Charles's intervention:

From day one [of the International Standardisat@ommittee on Nanotechnology] almost, the
Americans were concerned that what happened withc@id happen with nanotechnology because
you are probably aware that there are comments Ronte Charles about grey goo and all that kind
of stuff. The Americans have been sort of watchimg very very carefully because they realise that
nanotechnology is very powerful and the standardsery important.

(Interview material: Scientific Director of a Reségla Institute)

Interviewer: How come the Committee dealt with nacbnology?

Respondent: It was a key subject that was comingpbmeetings that we had around with scientists
coming to talk about their works. Those of us whe the few scientists in this place talk to scigsti
from outside to engage them in um ... sort of ... thatcan tell whether there need to be done new
legislation, or what. And nanotechnology was a scibjvhich sounded good and also because Prince
Charles has come out against nanotechnology angitbirey he said has to be wrong. And he called it
goo and this kind of stuff. And we were defendingeace and saying this is a good area to do their
work, whether it is nanotubes or whether it is r@articles. And we went and visited various people
who worked in this field and in universities. Antetgovernment was interested. Lord Drayson run
some meetings before he was minister of science spake about our report. We also had an
agreement with the Royal Society who did a repooudthe same time.

(Interview material Member of the House of Comm@ffice for Science and Technology)

Below | will show that Prince Charles's appearaimcthe debate — even if it was slightly
stultified in public — and the presence of critiéddGOs, in combination with the media

attention for utopian and dystopian visions of rtanbnology, changed nanotechnology
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governance. But first | will introduce the contewtich explains why the rising critique fell
on fertle ground among state elites. In the folloyv section, | thus show how
nanotechnology governance was embedded within adbrochange of a governance of
science and society relations that began in th@4.88wards and a socio-political context of
strong mobilisation against genetically modifiegyamisms and a perceived lack of trust in
political institutions after incidents like BSE.

4.2 After the expert-regime: A public regime of scienceovernance

Nanotechnology policies from the year 2003 onwangge formulated within a socio-
political context marked by the legacy of the comérsy of science, technology and risk, in
particular in GMO and BSE (Pidgeon & Rogers-Hay@07:194). Part of this policy
legacy of the GMO and BSE experience was that éiqrdgime of science governance was
institutionalised (as opposed to the previous expegime of governing sciences),
compromising practices of public participation ahe almost obligatory consideration of
ethical, legal and social aspects (ELSA) in sciedegelopment. Originally, the social
practices of doing science and steering scienceirfignvere characterised by closed expert
circles. In the wake of protests against the releak genetically modified organisms,
environmental movements grew and became new, i@aponpolitical factors; and the
protests strengthened the rise of the Green Pdpaecularly in Germany where they were
voted into Parliament for the first time in the D8R8 Such protests challenged the existing
regime of governing sciences in closed circlesy ttransformed the social practice of
science policy, in as much as the societal dimenbiecame an integral part of science
governance. In social sciences, this shift is ofeftected in the discussion of the "Public

Understanding of Science” to dialogical "Science 8nciety" relations.

In the 1980s, increasing the public understandihgctence (PUS) became an important
goal in science policy. However, PUS, it was altegdid not consider the complexities of
science and society relations, such as the creafiander around science and technology,
cultural values implicit in the recognition of setdic facts or moral narratives expressed in
the direction of scientific research (Jasanoff 2@87). Its critics (i.e. Wynne & Irwin 1996)

took issue with its casting of lay individuals aspty bottles which had to be filled with

information, embodied as this was in policy prognas aiming to increase science
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communication and thus the public understanding sofence (Jasanoff 2005:252).

Indeed, the term 'deficit model' was coined by a&loscientists such as Wynne in order to
criticise a set of beliefs consisting first of tAgsumption that lay people are sceptical
towards scientific developments because they d&kmmiv enough about science and second
that — if they would only know enough — their afties would change towards a general
approval of science and technology. Criticismshef limits of this deficit model articulated
demands for more democratic science and sociedyiors. The Royal Society in its 1999
report represents these demands had caught ad ticience and Society,” the report
recommendsa careful monitoring of public attitudes on scientdocuses on the sources of
information shaping public attitudes and mechanisondacilitating dialogue between the
public and the science community. Thus, a regimscance and society relations that — at
least rhetorically — acknowledges their mutual itpendencies and the need for dialogue,
openness, and transparency informs governing pesctbegan to emerge. Well-known
pioneer projects were the ELSA research accompgrifi@ Human Genome Project (3-5%
of the annual HGP budget was devoted to the stiittyeoethical, legal and social issues of
studying the human genome) (Bennett-Woods 200&68&)the British public debate, "GM
nation?" which consisted of over 600 public dialegoeetings (Jasanoff 2007:127ff).

These developments were subsequently given furitng@etus by scandalsn several
European countries, controversies over biotechiyodygerged and scepticism arose toward
the governance of scientific applications. Gend{icaodified foods in particular stirred up
European politics in the 1990s because in many gaao countries, anti-GM movements
developed (Cooper 2009:563). These intense pubtintraversies led to aversive
biotechnology policies by national governments ahdhe EU level (Seifert 2006). In the
following, | will recapitulate these developmentsttwa particular focus on the anti-GM

movement in my case-studies.

When genetic modification became possible in thé0%9 concerned scientists triggered a
discussion on the safety aspect of this novel dgwveént and they indeed imposed a
voluntary restriction on their activities (Wrightod3:79). At the same time, scientific
institutions formed committees to address the igue BERG committee in the U.S. and
the Ashby committee in Britain). In 1975, these auittees organised an international

conference in Asilomar, California. (ibid: 89). Asresult, policies were adopted to contain

123/265



laboratory hazards (ibid.). The first political céan to genetic manipulation in laboratories
was strict in Britain, even stricter than the UASilomar conference discussions, in which
policy efforts were also taken to contain manipediagenes within the laboratory (Jasanoff
2005:55). Britain's initially strict regulations gyenetic manipulation were anchored in the
Health and Safety at Work Act of 1974 (ibid.). Atg time, the Health and Safety at Work
Act was an outstanding exception in Britain's othige liberal regulatory regime due to the
power of the trade unions (Wright 1993:91). Jash{®if05:55) and Wright (1992) point out
how the first British advisory committees on geaetianipulation were carefully composed
in a tripartite structure representing industrypdar and government. We see that genetic
manipulation as an occupational theme was an irapbdlement in the early politicisation

of GMO, as it was in nanotechnology later on.

But starting in the early 1980s, these initiallsicdtregulations on genetic engineering were
loosened. According to Wright (1992), this was daeeconomic interests in the U.S.
lobbying for deregulation. In the UK, the respoteiltommittees were marked by the
decreasing importance of trade unions due to Tkatih. The committees articulated an
urge to follow these tendencies toward deregulagmas not to "miss out on a revolution in
biotechnology” (Wright 1993:97). Indeed, when teehinique of genetic manipulation had
progressed to the stage of broader experimentsl@litzerate releases into the environment
(of e.g. certain insect-resistant plant seeds)lUkegovernment was reluctant to take up the
deeper gquestions posed by these tests. The gowvetrreffectively let sciences continue
despite uncertainties (Jasanoff 2005:102). Thisctahce was due in part to the fact that in
the 1980s and early 1990s the regulation of genetigineering was not a hot topic
worldwide, with the exception of Germany. In Germatine Federal Ministry for Research
and Technology (BMFT) had been ascribed the respititys of adopting the rules on
genetic manipulation discussed at Asilomar in tBg0k (Jasanoff 2005:58). In the 1980s,
the Green Party came into Parliament and decidgobsition themselves in the field of
genetic engineering. Herbert Gottweis (1998) giaedetailed account of how the Greens
funded a working group on biotechnology and genetigineering, and how they were
important drivers in the German Parliament's Enguébmmission on Biotechnology,
founded in the late 1980s (266ff). The writing oGarman Genetic Engineering Act turned
out to be a long and complicated process, markedhbgh opposition and disagreement

(ibid: 286f). While the German government was rekig their legislative suggestions in
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the early 1990s, the crisis deepened because degrsions supported citizen protests
against deliberate releases of genetically modpiedts (ibid.).

In 1998, the situation escalated in many Europeares As Franz Seifert (2006) shows,
public protests against GM foods and crops arasellsaneously in most European states,
with Germany among the forerunners (Hampel & Redd02. Seifert identifies as common
trigger-events food scares (in the aftermath of BSE crisis), media reports on the first
cloned sheep Dolly, first field trials, the arrivafl non-labelled U.S. imports of GM crops,
and the affair around the scientist Arpad Pus&aifért 2006:8ff). Pusztai claimed that he
had found adverse effects on rats' immune systemsed by genetically modified plants.
The rising debates were also accompanied by symammbgism, such as Frankenstein food
(ibid.). According to Jasanoff (2005), this newshe British media enabled panic over GM
to spread in the UK (123). In fact, anti-GM movensem various countries which brought
together environmental and consumer NGOs and saathers were successful in
organising a consumer boycott on GM food, in whiekailers and the food processing

industry joined , thus wielding pressure on thekagiiness (Cooper 2009).

However, this peak of resistance toward GM foodsieanly two years after a severe
misconduct in the handling of BSE was disclose®iitain. Sheila Jasanoff titled one
section in her book, "Designs on Nature," "BritaB3M in the Shadow of BSE" because the
story of protests against GM food in Britain carrdiya be disentangled from the BSE
incident. Regarding BSE, British health and sattperts had claimed for years that the
cattle disease could not be transferred to humargbeln March 1996, however, they had to
admit that the disease caused a new and fatal dbr@reutzfeldt-Jakob Disease in human
beings. This governance failure led to a severe ¢bsdrust in government (see Barnett, Carr
& Clift 2006; Szerzynski 1999). Indeed, an inquagmmission on BSE concluded in the
year 2000 "that British health and safety expewsl lacted as a narrow and secretive
community: they were complacent about empiricaliyerifiable risks yet unwilling to
commission new research to improve on availablevkedge, and profoundly reluctant to
display any uncertainty to a public they saw aational and prone to panic" (Jasanoff
2005:122). Germany had its own BSE scandal, inygae 2000, when it was disclosed that
there had been several cases of BSE, while offitiad insisted for years that German cattle
were BSE-free (ibid:139).
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As a reaction to street demonstrations, disruptioingeld trials, and consumer boycotts
against GM foods, European governments and the ridtated restrictive biotechnology
regulations and public participation. At the Eurapdevel, new labelling rules under the
Novel Food Regulations and a revised Deliberated¥s directive were introduced (Seifert
2006:12). This amended Directive on Deliberate &mes of GMO into the Environment,
issued in spring 2001, reproduced the Commissioatemitment to the Precautionary
Principle, which was published in 2000. In additicghe de facto moratorium on the
cultivation of GM crops imposed on the EU by retedtit member states such as Austria
was continued (ibid.). In the UK, as | have sugggstbove, the government started a large-
scale participatory exercise: GM Nation? (GregoryL&ck 2008:1258-1259). It was an
innovative exercise, although its outcome was syumesatly criticised because its debates
were alleged to be highly polarised and capturednbgrest groups (ibid: 1259) and not
methodologically sound (Horlick-Jones, Walls, RoviRgdgeon, Poortinga & O'Riordan
2006). In Germany, public outcry was not so shageording to Jasanoff (2005), but then
again the nation state had GM-free labelling alyead place since 1998, supported
economic farming, and was engaged in European ypoleking on the issue (Jasanoff
2005:140ff.).

Overall, therefore, it is important to recognisatthsing fear-visions in the nanotechnology
field were drawn into a particular socio-politiGaivironment in which science and the role
of expertise was increasingly challenged. The faatasies began to circulate some two
years after the UK and Germany experienced sewdrkcpprotests against GM foods and
consequently had to adapt restrictive regulationbiotechnology. This experience with the
regulatory regime on biotechnology forms an imparthackground for the upcoming

nanotechnology regulatory regime and the grip egedcover state elites of such rising fear-

visions.

4.3 The grip of a fantasmatic wow-yuck logic: Nanophoka-phobia

Against the context of the recent protests agaBid Prince Charles' appearance in the
nanotechnology debate confirmed policy-makers' sfearf a public contestation
internationally, as we saw in the quotes above.|§V&M stood in the shadow of BSE,
nanotechnology stood in the shadow of both: BSE@kH However, it was not lay publics

drawing such equivalences. The rise of dystopiaiors (grey goo, nanorobots) confirmed
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the beliefs of concerned scientists and policy-makeho were actually waiting for this to
happen; in short, they were gripped by a fantasmatiw-yuck logic. As Arie Rip (2006)
points out, this line of reasoning (which he callede of the folk theories informing
nanotechnology governance) assumes that fascini@obors prevail in perceptions of new
technology in the beginning, but this early 'wowapl' of embracing a technology is
inevitably followed by a 'yuck-phase' in which sstal fears, worries and ethical, moral
guestions about the technology development prevde wow-yuck logic implies the
assumption that the yuck-phase could have beerdeddiy better science communication
with the public. Both simplified, underlying assutiops — that GMO were first embraced
and then rejected, and second that this could Heen avoided by taking the public
understanding of science development in consideragarly — go unquestioned (Rip
2006:351) in this fantasmatic logic. This genemlisfear of a public rejection of
technologies is projected onto nanotechnology byotexhnology insiders, so that we can
even talk about a nanophobia-phobia as a fantagyigg policy-makers:

In other words, there is a general presumption thdtlics are passive and susceptible to fearful
interpretations — here, after reading a sciend@ficnovel. Specifically, scientists and technosbgi
(and other promoters of nanotechnology) are pronproject nano-phobia, and this projection can
become a phobia in itself, a nanophobia-phobia.

(Rip 2006: 358)

This nanophobia-phobia has to be seen againstahixt of a public regime of science
governance as introduced above. We must consideEbSA in science development has
become an obligatory part of policy documents, @ pathe conventions which draw the
boundary of what is appropriate in science govereaRublic dialogue on science-based
policy-making became increasingly commonplace inope and a legitimate and expected
feature in policy-making of technology governanCenceived as a necessary condition for
the political acceptance of emerging technologpsdicy-makers often implicitly assume
that greater public consultation can eliminate @an to technical change by creating
social consensus (Gottweis 1998:276, Irwin 2006:298 the U.S., for instance, the
National Nanotechnology Initiative (NNI) devoted &%its budget from its beginning to the
societal and ethical implications of nanotechnol{(@kIN) (Berube 2008:63f.). This context
amplifies the nanophobia-phobia: The STS commutiigmselves play a crucial part in
articulating the need for engaging the public yroeeucing the wow-yuck-logic themselves.
For example, participants in open internet disamssiabout 'grey goo' and nanotechnology

are often mainly actors within nanosciences andpleeavho work professionally with
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possible public reactions on nanotechnologies @RIP6:358). Another example, in the field
of nanotechnology and society, is the oft-quotedbpbpher John Dupuy who postulates an

obligation to expect the catastrophe in order event it (Grunwald 2006:68).

Indeed, the connection between nanotechnology avi® @r BSE experiences is actually
not obviou&. Even if we would take it as given that nanotedbgy bears new risks that are
not covered by regulations, public phobia is notreavitable consequence. Safety problems
occur in many areas without agitating publics, ésample, in food additives (even the
adding of so-called pro-biotic bacteria into yogedems to be healthy only in limited
amounts), new chemicals or chemicals in general §thount of toxic materials in cleaning
agents or insecticides is often pushed hard tdintiefor guaranteeing a better effect of the
product); and many people still smoke and onlyva &e willing to drive less in order to

reduce car emission.

In the next chapter, | will show in the contextroy case studies that the politication of the
concept nanotechnology, of all things, is interednwith the established link first to
previous technology protests such as against GMyeasaw in the rhetorics of Joy and the
NGOs, and second to the rise of horror fantasiesnected with nanotechnologies.
Nanotechnology was considered a big issue on a scak and biotechnology had been a
big issue on a molecular scale too. In the faca t¢dck of information about an unclear
object, a metaphorical thinking was employed thedited nanotechnology as if it were GM,
as | will show in the next chapter. To perceive atanhnology like GM gave way to a
distinct manner of grasping nanotechnology thatleamssed certain features over others. For
example, that nanotechnology attempts to contfeldnd the danger of public protest was
highlighted whereas nanotechnologies' mundane é@lation to its huge promises)
applications in, for instance, semi-conductors wexeluded. This channelled thoughts and
action into a certain direction that is — as | eleéerise it — marked by a logic of pre-emption,
which is expressed, for example, in the demangéiiic engagement, as we will see in the

next chapter.

Definitely, there has been a change in nanoteclgyolgovernance. | characterize the
promotional period, which | dealt with in Chapter & period | in nanotechnology

governance. The shift, which | problematized instlwhapter, introduces period 2 in

12 For a critique on the GMO-Nanotech analogy see &indler & Kay (2006).

128/265



nanotechnology governance. The following quote ftbenempirical material of the German
case exemplifies the change (about which we walidanuch more in the next chapter) how
nanotechnology governance is differently conceptadl once policy-makers were gripped
by the fear of a public contestation. The quoteshat how alert political actors were to
negative perspectives on nanotechnologies andribgtshowed a strong will and openness
to include concerns. We also see a major chandgew nanotechnology is talked about

compared to the promotional reports in period 1.

Nanotechnology is discussed in public very integlsivand partly controversial. Pragmatists,

visionaries and utopians are facing each otherreThee different evaluations about the potential of
possible applications and their consequences.Hguetis also a controversy concerning the defimitio

of nanotechnology and how it is demarcated towathkler established technologies.

(BMBF 2002b: 1)

The quote is taken from the introductory paragrafiine German Research Ministry's report
titled "Strategic realignment of nanotechnologyblished in May 2002, which was part of
efforts to develop a nanotechnology strategy. Widdier strategic efforts had focused only
on the development of market potential and a gedlifvorkforce, this text added the
requirement "to initiate societal discourse abobbnces, perspectives, and risks of
nanotechnology" (BMBF 2002b). We can see a simdlmnge in the UK, where industry
representatives, for instance, interpreted the ipergence of NGOs in the field as indicative
of negative public perception of nanotechnologigse(Industry representatives’ meeting
minutes — 3 March 2004). How this changed coniexdietail, caught on in the case studies

is the topic of the next chapter.

In this chapter | showed that it cannot be said tha rise of a few actors pronouncing
counter-narratives, articulating nanotechnologyhwiorror fantasies, can solely explain the
change of the problem definition of nanotechnoldgym 'ensuring economic growth by

staying competitive in the nanomarket' towards eietal issue and to an issue of safety
concerns. But the changed regime of science so@éiionship, as introduced above, has to
be taken into account as well. Only against thiskgeound were policy-makers gripped by

fear fantasies concerning a public contestatiomaoiotechnologies.
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4.4 Conclusion

By way of conclusion, | explained in this chaptemhnanotechnology became a potential
regulatory object. In this construction of nanoteabgy, logics of equivalences played a
crucial role in the construction of a new hegemaariiculation: that nanotechnology was

under threat. First, actors such as the compugneer Bill Joy, NGOs, the science fiction

author Michael Crichton, and Prince Charles esthblli equivalences between
nanotechnology, biotechnology, atomtechnology, steise and other negatively perceived or
failed scientific developments. To draw these egleinces connected nanotechnology with
risks. However, such horror fantasies could onlyeeya because of the extension of
nanotechnology's signifying chain which | tracedthe previous chapter. Nanotechnology
was presented as potentially out of control, asayether technology of which humankind

cannot foresee the consequences. In fact grippedfesr of public contestation, state elites
started to protect nanotechnology. They wanted revgnt the 'yuck-phase' which they

believed was about to emerge. Therefore, | askattthe new hegemonic articulation was
that nanotechnology was under threat (in contastaiming that nanotechnology became a
threat).

Importantly, | pointed to the role of emotionalfesttive responses in the development of
regulation. State elites (policy-makers, STS comityuiscientists) came to be gripped by
the fantasmatic appeal that 'the' public was pronborror fantasies, when, in fact, they
themselves were prone to public phobia, which ARip characterised as nanophobia-
phobia. It was because of the state elites' regpdhat the articulation of dystopian
nanotechnology visions was successful. This dodsmmean that policy-makers reacted
irrationally. Rather it brings to the fore the affiee dimension of policy and how
fantasmatic appeals can impact on the dynamicsotitypmaking. In a climate of a
European-wide upheaval against GMO, it was becasgéirhate to imagine a similar
conflict in the nanotechnology-field; not leastii NGO, Prince Charles, and a well-known
science fiction author take up the issue. In addjtscience governance had changed from
the experiences with GMO and BSE, and public engage had become a necessary
element of science governance. Therefore, nanovémim was articulated into discourse of
ethical, legal, and social aspects. My analysiadwito the fore that the move towards

regulation, confirming a connection between narutetogies and risks, emerged from the
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processes of internalized policy-making as nanateldyy actors decided to set out to pre-
empt potential threats. This chapter showed th& shithe context of nanotechnology
governance which occurred from Bill Joy's artictevards. In the following chapter, | will
explore in detail this discursive shift from narateology innovation project towards the
responsible development of nanotechnologies, amglyhow this shift gripped across
policies in Germany and the United Kingdom.
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5 A new period in nanotechnology governance: Towarda risk regime

In this chapter, | examine how policy-makers pudcpl a regulatory regime in order to
stabilise nanotechnology development, opening apevod of nanotechnology governance
in which a risk regime on nanotechnologies was lib@esl. The move, as | argued in the
previous chapter, was a response to perceivingteamoology as under threat. It has to be
understood in the context of the dystopian visisrisch were received within a public

regime of science governance. In period | nanoteldgy as an innovation (Chapter Three),
nanotechnology was articulated as innovation ptojec both case-studies and this
articulation was underpinned by powerful fantaslke®m 2002 onwards, however, raising
fear fantasies were interpreted as potential digioo of the innovation discourse. Policy-
makers were gripped by the imagination that namotelogy could be the next field to

encounter public contestation. Therefore, theytetlato pre-empt a potential conflict about
the development of nanotechnology by implementimggalatory regime. As | will show in

this chapter, the "responsible development of rexfotologies” became the hegemonic
regime governing nanotechnologies. | will explaowtthis new regulatory regime caught on
and how it gripped across policies. The theoretioals that | bring into play to explain

hegemony are political logics: | focus on the desaion and definition of the new regime
towards the outside, how it absorbs opposition, laow it presents as the only possible

alternative.

In fact, in this chapter | will show how state efitsaw a risk regime on nanotechnology
increasingly as necessity for stabilising nanotetbgy. | will argue that, in this process, the
visionary debate was left behind and nanotechnolegy articulated as a technical matter.
That is, the social practices of the governancerach Germany and the UK who dealt with
the challenge of nanotechnology were marked by demdor reason, evidence, and
factuality. |1 conceptualize this as a social lo@t scientification as the practices of
governance actors were marked by such a strongf lzeld wish for scientific procedures —
in Germany, for example the link between nanoteldgyand fine particulate was fore
grounded —, when nanotechnology was articulateal résk issue, while the visionary debate

was excluded. This was a process of depoliticieatio

In Germany, | will demonstrate how acknowledgingkrigradually shifted from being

considered as a threat to technology developmeits tenabler. Technology consultants of
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the VDI TZ had been promoting a pre-emptive appnoar nanotechnology governance
already in period I, which can be exemplified witleir forecasting studies. However, | will
illustrate that their idea of implementing a radgstem, which identifies and addresses
potentially upcoming hurdles to the developmeninabvations, could only catch on within
the changed context of nanotechnology politics,eonorror fantasies had gripped policy-
makers. In response to the debate of utopian astbpian nanotechnology visions, also the
Parliamentary Office for Technology Assessment casimned a report on
nanotechnologies in the year 2003 (TAB-report).cAilsdustry responded to the perceived
threat to technology development by initiating stadder meetings on the ‘responsible
development of nanotechnologies;' their aim waagply lessons learned.’

Similarly, in response to emerging horror fantastee British government commissioned
the Royal Society (RS) and the Royal Academy ofiiggying (RAENng) to undertake a
study on nanotechnology. This report problematizadotechnology within risk governance
and within a discourse of ethical, legal, and doaspects of technology development. That
is, the document represents and introduces howteammlogy — in contrast to the previous
reports that focused only on innovation, growthd atompetition — was differently
approached from the publication of the RS/RAEngrepnwards. Similar to the German
case, | discern how that this new problematizatddnnanotechnology governance was
embedded in social practices of scientificationaflis, governance actors demanded reason
and rationality. They wanted to avoid what was pmed as an emotional, unreasonable,
polarised GMO-debate. The GMO-debate became thmissed other.' That is, the content
of the new hegemonic regime of the "responsibleeliggment of nanotechnologies” was
defined by its negative outside, by the demarcatmothe experience with public protests
against GMO. In short, the GM-debate was considasefiill of emotions — nanotechnology
should be different. Policy-makers imagined thabljuprotests could become a barrier to
nanotechnology development and their efforts, dnite the 'responsible development of

nanotechnologies,' should pre-empt this threat.
| now turn to the analysis of the regulatory depetents in Germany, demonstrating the

shifting politics and discursive shifts that ocadrin nanotechnology governance as the

regime of 'responsible development of nanotechnesbgecame hegemonic.
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5.1 Germany: Articulating nanotechnology within a risk regime

In Germany, | discern two phases of risk governaamce nanotechnology: a first phase
where risk was seen as a threat to technology aselcand phase where the hegemonic
discourse was that risk was enabling further teldgy development. Both phases are
overlapping and represent the view of differenoext An analysis of the politics of this
discursive shift, how risk became part of what wkedined as the policy problem of
nanotechnology, is exciting because we saw in tegiqus chapter what seemed to have
sedimented first and foremost were imaginaries b promising future nanotechnology
would bring, and how necessary therefore it watbster developments in nanotechnology
research. In the following, | will show that in theake of the dislocatory moments, when
nanotechnology was linked to GM-protest and to tiegaand unexpected consequences of
scientific inventions (asbestos, BSE, nuclear teldgy), a discursive shift took place. Risk
went from being a threat to technology towards dpetmetorically re-inscribed as the only
means of ensuring nanotechnology. This shift wagedrby a logic of pre-emption. In the
context of negative experiences with the contestadf technologies, the absence of a risk
regime for nanotechnology was recast as a danggablshing a risk regime became a
necessity for securing nanotechnology and poténgabding opposition. In the following, |

will illustrate these developments.

5.1.1 TAB Report: Efficiency and the delicacy of talkatgput risks

One of the first moves of a governmental body acten to the dislocatory moments of
linking nanotechnology to GMO and to the visiondae in German feuilleton was to
commission a holistic study on nanotechnologies.the year 2003, the Office for
Technology Assessment of the German Bundestag (FABuUro fir Technologie-

Abschatzung beim Deutschen Bundestag) was commesido conduct a study on
nanotechnology for the German Bundestag. The TABoRe which was published in
November 2003, became a key document for nanotémiy@overnance in Germany. It

was a study on the state of the art of nanoteclyyalesearch in Germar.

3 The TAB is a scientific institution which has thendate to advise the German Bundestag and its
committees on questions of science and technolbgB. is operated by the Institute of Technology
Assessment (ITAS), which is located at the Karlsrliistitute of Technology, and which cooperates wie
Fraunhofer Institute for Systems and Innovationgesh (ISI). Its nanotechnology study had been
commissioned by the research committee of the Batadglower house of the German parliament). Iregan
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An outstanding feature of the TAB Report was how dealt with the prevalent
nanotechnology discourses at the time. On the and,ht critically incorporated visionary
discourses and it questioned their functions. Qa dther hand, the report took certain
visionary narratives as true and reproduced thatf-gsganisation phenomena, dimensions
of nanotechnology established by the NBIC ReportDOfA computing). An important
narrative constituted and taken for true in the TRBport concerned the potential of
nanotechnology for the future of the German natidthen commissioning the

nanotechnology report, it was made clear to thertegditors that:

The focus of the study should be on the sectoevael to Germany's economy and thus on branches
such as the car industry, energy, the building stgunew materials), and the life sciences.
(Interview Material: ITAS employee)

The quote exemplifies how the report was writtentba premise that Germany had a
leading position in nanotechnology, and that thosifoon had to be maintained. Therefore,
the TAB had to walk a tightrope in its study asamely nanotechnology and risks. While the
mandate provides that the TAB works independentlymf the Bundestag, research
institutions working on nanotechnology made it cléa the authors that nanotechnology
must not be criticized too much. The researchetiseal AB analysed existing documents on
nanotechnologies and they interviewed scientistariods concerned scientists had,
independently from one another, experienced ses#ique against their work in previous
years — when they were working on GM, when theydumg@mals in experiments or when
they conducted nuclear research. Thus, the sdentfnmunity expressed grievances about
— what they perceived as — a generalised negagineeption of scientific research in society.
Their fear that the next growing sector would becoidited publicly was big. Thus, writing
about risks in nanotechnologies was a tricky taphich demanded sensitivity. This can be
seen in the structure of the narrative providedhm TAB Report: risks and nanoparticles
were dealt with only after establishing the argutmeinanotechnology's efficiency, the
promises about what was to come, and how the Geweuwanomy could benefit, after a
chapter on visions, and after considering potempiisitive effects for human health and the
environment. Studies about the toxicology of nanenms were not available at that time.
If risk was problematized it was because links waiade to fine particulate. As the TAB

Report said:

the topics of technology assessment conductedebY B are chosen by the parliamentary parties or
committees of the German Bundestag.
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Assumptions about the potentially negative consece® of nanoparticles are until now based on
arguments of analogy to research results abouwtadhsequences of ultra-fine particulate.

It is proven that ultra-fine particulate can caakemical reactions in the body. The up-take ofaultr
fine particulate in cells can trigger reactionghef immune system.
(TAB Report 2004, Executive Summary)

VDI TZ was another actor who experienced that tkabout risks and nanotechnologies
was like walking a tightrope and that part of tlegestific community strongly opposed

using the two terms in the same sentence.

5.1.2 Alogic of pre-emption starts to work: Of radar &yas and innovation hurdles

In this section, | will illustrate how the logic gbre-emption started to characterise
nanotechnology politics. | will exemplify this ddgpment with a focus on the VDI TZ as a
policy entrepreneur. In the course of the innovatioalysis led by the VDI TZ in the 1990s,
some of the experts who were interviewed by the YRBImentioned toxicological issues
concerning nanomaterials. They argued that nanoralsteonstitute general fine particulate
and, at that time, the media debate focused styanrghealth and environmental risks of fine
particulate. Consequently, there were some disonssion risks at the early expert
workshops convened by the VDI TZ. According to ateiviewee, the scientists were

divided into two camps:

Some scientists thought it was necessary to tadkitalanotechnology and risks but there were others
who did not want to forge any links between nanotetogy and risks.
(Interview material: Technology Consultant)

According to the interviewee, both camps within seeence community — those who argued
against linking nanotechnology with risks and thosbo considered reflections on
nanotechnology and risk necessary — justified te&nce by referring to public protests
against emerging technologies in the past. Thusoa put risk on the agenda because they
saw a 'real' threat by a certain product on theketaor in a particular stream of research
development, but nanotechnology got linked witkkgi®y drawing equivalences to diesel
particulate and against the background of a regifieublic governance of science. Those
scientists in the above-mentioned VDI TZ workshop anterviews, who were opposed to
linking nanotechnology with risk, feared that sheddight onto nanotechnology from the

perspective of risk might frame nanotechnologyhia wrong angle and invite opposition
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against the its development. This line of reasonmaalso reflected in the following
statement of a politician from the Free Democr&acty (FDP), Ulrike Flach, in a plenary

debate on nanotechnology in 2004:

Those people who slow down the development of teldgies must not gain prominence in the
discussions in this country again. Such element® war problem in genetic engineering and in the
nuclear debate. Many people worried and raised tiaids which did not bring us further.

My worry is that those people will prevail agairdamanotechnology will be bureaucratized. | am sure:
a series of regulation is coming. | fear that thesi# be endless discussions at so called citizen
conferences which will lead to similar negative ules as we experience with Green genetic
engineering every day.

(Flach, Ulrike (FDP) — 6. Mai 2004, see Deutschendestag 15/108: 9800)

The FDP politician expressed grievances about tdolgy debates in Germany and feared
that recognizing nanotechnology-risks might open thp opportunity for a counter-
hegemonic movement. In this question, there wdea cleavage in the parliament between
red and green (Social Democratic Party SPD andteen Party), proposing ELSI research
on the one hand, and black and yellow (Christaimok/ifarty CDU and FDP) who wanted
to consider nanotechnology first and foremost ftbm perspective of chances, on the other
hand.

The VDI TZ people working on nanotechnologies wérem the beginning, advocates of
the position that nanotechnology offers an oppadtyufor ‘applying lessons learnt." In

regards to the rising debate about threats to humeaith by fine particulate — and against
the background of horror fantasies of nanotechnetognd a public regime of science
governance — their stance could slowly gain groundhe light of the GM debate, among
others, the consultants of the VDI TZ, such as Gadhmann and Norbert Malanowski,
had from the beginning tried to set out an entiredy way of 'doing technology.' This can
be exemplified by calling their first studies omopgechnologies "Innovation analysis.” As

my interviewee from the VDI TZ explained:

We developed a new concept with the Federal MinigirEducation and Research in the late 1990s
that demarcated the old technology assessmentitoath we called an innovation analysis. It focused
more on innovation research and that we should danearlier, like a radar system, where you see
issues approaching in the future. The earlier yeal avith such issues the more space of action you
have. When we know much and the technology is djreatablished, the space of action is smaller.
(Interview material: VDI TZ representative)

The radar system of the VDI TZ also included tha®& be consulted. NGOs were

approached as early as the year 2000 in the cairflze expert interviews for another
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innovation study to get their expert opinion aboahotechnologies. Indeed, no organisation
had considered the topic at this time by themseliregtead, the topic was brought to the
NGOs by a consulting agency of the Ministry for Ealiilon and Research. We can interpret
this as an attempt to stop opposition by recoggitive possibility of opposition. Instead of

waiting for them to come, they were invited in besa of the experiences with the past. It
was here that a logic of pre-emption started tokw®heir suggestions were informed by the
biotechnology protests, while at the same timeMbé TZ tried to interrupt the course of

history going in the same direction. Thus, the limlbiotechnology had to be established and

interrupted simultaneously. This tension can ba se¢he following interview quote:

We had to take care in our first expert interviem@ to slide into old technology assessment
discussions about biotechnology. Even today ittesmoreferred to enormous mistakes made in the past
which contributed to the formation of irreconcilalamps concerning biotechnology. Some say even
today that we are also too late with nanotechnolmgyl think this is nonsense. | would say we were
very very early.

(Interview material: VDI TZ representative)

This quote is an example of how, by means of ligkianotechnology with biotechnology, a
demand to interrupt this link arose, and a demand fnew techno culture was formulated.
What might seem paradoxical in the first place d¢atks in fact the formation of a

hegemonic project: the 'responsible developmemtaoibtechnology,’ namely a risk regime
of nanotechnology, driven by a logic of pre-emptiirwe recall, what is said in the theory
section, a hegemonic project is a complex discarsraterial web of relations that is

successful in producing particular patterns of tiduor action as the only alternative
(Moebius 2008: 166). Here we see that the link betwnanotechnology and biotechnology
was not obvious. Nevertheless, industry perceitegsithe only alternative to prevent a
dislocation of nanotechnology by avoiding anothietdchnology-like conflict. Central for

the stabilisation of a hegemonic project is to demi@ it from the outside (ibid: 167).

Genetic modification became 'the dismissed otlhat' tonsolidated nanotechnology. When
nanotechnology and risk actually was debated astaical matter, such as fine particulate,
industry was gripped by fears that nanotechnolagyiccbe the next biotechnology despite

the fact that fine particulate does not stir upghblic such as genetic modification.

Nevertheless, the topic of fine particulate carls®tdisregard in the German context; it is a
specificity of the German case that the nanoteauyetisk discussion entered via this path.
In the following, | will explore the function of & fine particulate debate in the

nanotechnology context.
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5.1.3 Logic of scientification

We saw in the TAB Report quoted above and in tieeust of the VDI TZ interview above
that scientists who were interviewed on nanotedgiek in the beginning of the 2000s
mentioned nanotechnology and risks — if they madke donnection at all — by referring to
nanoparticles as fine particulate, and thus refgrto the fine particulate debate. The debate
about fine particulate (German: Feinstaubprobldihéia sump as deep and complicated as
the nanotechnology debate. For this reason, itatabe illustrated here in-depth. Briefly
summarized, the debate deals with airborne poltatahvery small size or fine particulate;
the word-by-word translation from German would e fdust. These small particulates are
caused by emissions from cars, industry, and aigsla The smaller the particulate the
further it can be breathed in by human beings ange health risks, like diseases of the
respiratory tract as well as cardiovascular disedsés unknown and debated which kind of
particulate is most risky. This depends on charmties of the particulate, such as size,
character or surface condition. Politics is trybegdefine thresholds for emissions. Policy
measures taken are focusing on traffic, such agastipg vehicles low in harmful
substances, setting speed-limits or forbidding f1eehicle traffic in town, and on industry,

for example, by emission schemes.

The fine particulate debate is far away from thedrovisions around nanotechnology that |
introduced above as an essential part of a potehsimcation of the rise of nanotechnology
as a field. This raises the question of what hap@é¢a the vision debate. | suggest, what was
implied with a discussion on nanotechnology ankisria the context of fine particulate was
an articulation of nanotechnology as technical ema# shift of nanotechnologies away from

the fantastic realm.

Although the TAB Report explicitly took up the wsiary debate, | argue that it substantially
contributed to disentangling nanotechnology appbos from these visions and to restoring
its technical character. The TAB Report authoredathe question in the year 2003 of how
to deal with visions a la Drexler, Joy, and Crichtblence, the TAB decided to devote a
chapter to visions. Similar to their separatioroitwp-down and bottom-up approaches of
nanotechnology in the definition section, the arghintroduced a rationalisation of

nanotechnology visions by drawing a boundary betwieo visionary discourses: short-
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term visions within research politics focusing oiet (economic) potential of
nanotechnologies and long-term, futuristic visiavisich postulated far-reaching, in-depth
changes of the conditions of human existence. Thieoes discussed how the function of
such visions might be to hype technologies but ki®ons could cause fears or — at least —
disappointed expectations (and thus trigger theebeol yuck-phase). To deal with visionary
discourses in a study which was supposed to proaideverview of the state of the art in
technological development was innovative, and hioisstic view was received with positive
attention after its publication. During my interwig, several actors in Germany mentioned
that they thought the TAB report would have goties same acknowledgement worldwide
as the Royal Society and Royal Academy of Engingereport published in the UK (to
which we will turn to in the following section), dat been written in English. My argument
is that by talking about visions in a separate isectthey were disentangled from
nanotechnology applications. In addition, the safp@n into long-term and short-term
visions drew a chain of differences which allowed $ubsequently introducing a hierarchy
and which contributed to dismissing far-reachingjions that came to be seen as fictional

accounts.

Apart from the TAB Report in spite of Frank Schiaoher's book — no actor in Germany

picked up on the dystopias and utopias of nanotdobw. Interviewees recall:

In Germany, nobody succeeded in turning the delb&tean ideology debate a la grey goo, Michael
Crichton, self-replicating robots who turn into grgoo, etc. ... This was an issue in Germany briefly
when Prince Charles made his utterances in the W& Ray Kurzweil had a comment in the
newspaper called Frankfurter Allgemeine Zeitung ZrAAfter that there was a short debate in the
FAZ, but then never again. You can see this inrtteglia analysis. In this media analysis, it was
assessed how much this topic — these dystopiasitapths — played a small role in the beginning ...
but never such a significant role as in the USlidt also not work out to load the topic religiously
Nanotechnology really stayed in the technical realfrmaterials. Nanoparticles do not look like
anything. Nobody cooked up the topic although theoeld have been a potential for this.

(Interview material: Civil Servant BfR)

Once articulated as a technical matter, it washe ¢ontext of the rising debate on fine

particulate that a discussion on nanotechnologyriid were triggered.

When the problem of fine particulate was raisethi: public, the group of nanotechnologists gained
dominance which was in favour of heading towardsdinection of toxicological tests.
(Interview material: VDI TZ representative)

The social logic informing these practices is aiadogic of scientification, which includes
a shift of the nanotechnology debate away fromraafsic realm into science discourses.
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This shift was underpinned by a strong demand éason as opposed to — what was
perceived as — an emotional, irrational debate BIOGHorror fantasies did not grip because
nanotechnology was kept as a technical field. éncburse of the following chapters, we will
see how the logic of scientification characterisedny social practices of governing

nanotechnologies. For the moment, we will stickwiite fine particulate debate.

Nanotechnology also got on the agenda of the N®®,BUND (Friends of the Earth
Germany), within the context of discussions on siaiss and fine particulate. According to
its own definition, the BUND is Germany's biggestvieonmental association and it
represents the German branch of Friends of thenE&rom its self-presentation on its
website, it can be seen that the NGO, who has alhasa million members, does not aim
to position itself as a social movement, which Faiast something, but their self-
representation focuses on constructive suggestiom&ntion this because | consider it as
part of this hegemonic demand for reason at thénbaw of the 21 century that ideally
NGOs should also be balanced, rational, and caststeu We can see the same in the UK
consumer organisation "Which." The BUND's websidgyssthat they promote ecological
agriculture, organic food, environmental protecti@mnd the development of renewable
energy. As an organisation, the BUND is federattytured, which means there is the
federal umbrella organisation with its headquarterBerlin, and there are headquarters on
the state level, in addition to about 2000 localfederal thematic groups composed of
volunteers. Nanotechnology became an issue in btieese small BUND thematic groups
of volunteers which was concerned with emissiong. ikkerviewee from the BUND
implicitly challenged any assumption that the NGPresents the lay public (as opposed to
experts in science and government) by stressitigeabeginning of the interview that these
thematic groups were often joint or set up by comeg experts, who, based on their job
experience with a certain topic, feel the necegsitgngage with it critically in their private
life. The self-interpretation of the BUND, deployad this interview, was that the NGO
serves as a platform or site where concerned exfiad a space for raising critical issues

that are silenced in the expert's daily work ors¢éhissues:

These are in fact experts, who intend to volungaeiglitionally to their work, because they think ... 1
don't know, in energy questions or concerning cleatsi or emissions ... that environmental
protection should be further considered and whagtheir expert knowledge into these thematic
groups. The BUND's concern with nanotechnology cauateof such a structure.

(Interview material: BUND)
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Nanotechnology got onto the agenda of the BUNDughoa thematic group working on
emissions concerned with fine particulate. The BUM&s not present in a public debate on
nanotechnology in 2003/2004, nor was nanotechnotofgt issue within the organisation.
Only when the group organised a first workshop aematechnologies together with the
Protestant Academy Iserlohn in 2005 and when tlgefaé Environment Ministry started the
Nanodialogue, did the significance of the topic ahdhe organisation rise, as we will see
below. For the moment, it is enough to take withthet also at an NGO, nanotechnology

risk came on the agenda in the context of a debatmissions and fine particulate.

Thus far, | have established the argument thahenaftermath of the visionary debate on
nanotechnologies, a relocation of nanotechnologgcience discourse occurred, which 1
characterised as a social logic of scientificatibtmreover, within the context of the fine
particulate debate and driven by a political lagfipre-emption, the VDI TZ's idea of a radar
system — which evolved, as we will see, into thesponsible development of
nanotechnology' — was able to catch on. Nanoteolgahnd risk slowly shifted from a 'no
go area' towards an acceptable way of talking abanbtechnology with regards to the
debate about threats to human health by fine pdate. While it was initially inferred from
the experiences in the past regarding protestsisiggenetic engineering and nuclear power
that nanotechnology should — under no circumstante articulated as risk, these same
experiences from the past were now re-defined psrtymities to apply the lessons learned
so as to avoid such a contestation of a new teolggaks well as a polarisation among the

public. An interviewee said:

Slowly scientists became prudent. They understbatthey had to deal with the nanoparticles issue
proactively to avoid a backslash later in time.iBes, they saw the potential funding for risk resha
(Interview material: Technology Consultant)

Political practices of 'doing it right the firshie' developed mainly at sites of the industry: as
said earlier, at the VDI TZ, but also at the Sagciédr Chemical Engineering and
Biotechnology (DECHEMA) and at the Association ohémnical Engineers (VCI). The
DECHEMA and VCI were within the circles that hadsdnibed nanotechnology into
Germany's future development in the 1990s. Unt y{fear 2003, they had dealt with
nanotechnology from the perspective of innovatidn.respondent from one of the

institutions described the urgently felt demanddm-emption in the interview as such:
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We had much too many negative experiences withpdaoee debates in Germany. Actually this time
we only wanted to do it right, right?
(Interview material: Industry representative)

Where earlier efforts were made by industry to wlisively create the field of
nanotechnology and its potential, a risk regime n@as developed to secure the discursive
formation and the development of nanotechnology.imerviewee from the Association of
Chemical Engineers recalled the social practicesha#i they took strategic action on

nanotechnology:

| am department leader here for research and dawelot and we had nanotechnology as a marginal
topic from the perspective of innovations. We wadnt®d use the innovation potential of
nanotechnology. That nanotechnology got a big issube VCI originated from the communication
department who drew our attention to reports inrfegia occurring now and then in the year 2004
reporting that nanomaterials might be dangerous. ddmmunication department pointed out that we
might again have such a technology ... like a cascadelear technology, biotechnology,
nanotechnology. So, the research department o¥@lesaid we had to take care that we would not
get the next debate like with genetic engineering.

So, we decided in the presidium that nanotechnolagg an important topic and we said all
departments had to work together: occupationalthetiie environment department, communication,
research funding and ... also the legal departmerso,. everybody. Nobody would only work with
nanotechnology but everybody had to integrate dpéctin his daily work. We would coordinate the
work, attend stakeholder dialogues, participatgtinen conferences and we decided to initiate lsggu
roundtables to which we invited the press.

This came along because we wanted to do it rightitine with nanotechnology.
(Interview material: VCI representative)

After the VCI decided to tackle nanotechnologidse"tight way," it developed a plan of
action at various levels in order to prevent a agigtion of nanotechnology. A core
contribution of the VCI to nanotechnology goverranwas to develop guidelines on the
"Responsible Production and Use of Nanomateridddien producing the guidelines for
"Responsible Nanomaterials," the VCI worked togetbsely with the Society for

Chemical Engineering and Biotechnology (DECHEMAECHEMA is a registered society
for chemical and biotechnology engineers and comegamhich positions itself as crossing
point of science, industry, state, and the pulilite organisation played a crucial role for
biotechnology governance in Germany in the 197@s1880s. According to an analysis by
Herbert Gottweis (1998), their report on bioteclogyl published in 1974, defined the
narrative of biotechnology in Germany for at leastlecade. It linked biotechnology to
Germany's future success in economic developmahipastulated a promising future that
could be reached through the appropriate researotirfg (Gottweis 1998: 184ff). In

nanotechnology, DECHEMA gathered an interdiscipinaorking group called "Chemical
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Nanotechnologies" in the year 2000 with the aimid#ntifying necessary funding and
creating a network. Furthermore, a working groupttn "Responsible Production and Use
of Nanomaterials" was established, originatingittea, which we also saw in the VDI TZ,
that we have to deal with nanotechnology becaugeétic engineering, especially because

nanotechnology is not like biotechnology:

First discussions about nanotechnology and riskeeldped in the working group on Chemical
Nanomaterials — and here you see the function asicieus that our working groups have. We
suggested establishing another working group whétiould deal with risks and chances of
nanomaterials. This working group exists now ané italled Responsible Production and Use of
Nanomaterials. In this group, we defined what we twalook at concerning risks of nanomaterials in
order to avoid such a situation with genetic engjiimg, particularly against the background that
nanotechnology and genetic engineering are vefgrdifit. They are different because according to the
status quo of the technology nanotechnology iisharmful, while the concerns of people regarding
biotechnology were justified if you think about Msamto.

(Interview material: DECHEMA representative)

As a result of the VCI and DECHEMA's efforts, a @oof Conduct on the "Responsible
Production and Use of Nanomaterials" was publishe20D08. The function of such moves
as to write a responsible code of conduct is thaitei self-governance instead of taking the

risk of becoming governed by others; it is thu® @asven by a logic of pre-emption.

By way of conclusion, between the year 2000 andb2@0risk regime on nanotechnology,
'the responsible development of nanotechnologys' vwglemented — one that would enable
innovation. Therefore, scientists and industry wdally into this idea. At the same time, the
responsible development opened up an avenue fetysadncerns. Initially, the camp in the
scientific community was stronger, those who ba&dwhat accepting risks would validate
NGOs. This perspective, adopted by concerned ssigrdnd by the right fraction of the
parliament, did not consider that accepting riskail not only validate NGOs, but at the
same time negate them. If industry recognized rigksctively, it neutered oppositional
forces: there was nothing left to be against. Tagic of pre-emption was also a driving

logic in the establishment of the NanoCommissiderla

In sum, the debates of nanotechnology visions dmngd to the emergence of
nanotechnology as a topic for policy-making. Tleeng agenda of 'nanotechnology and risk'’
must be seen in the context of former experienceés GMO protests and a fear that
permeates the system that a similar oppositionatwotechnology could emerge. Former
experiences allowed for different perceptions ofali@pments, such as the vision-debate in
the German feuilleton. The different events andalisses have to be considered as mutually
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reinforcing. Apart from that, experiences with teclogy accidents, such as GMO and the
BSE crisis, led to the establishment of new ingtns, such as the Federal Institute of Risk
Assessment, Bundesinstitut fur Risikobewertung {Bf#hich became part of a institutional
constellation tackling new questions of nanotechgiels, as we will see below. First, we

will, however, turn to the UK reaction to the apfeee of Prince Charles in the debate.

5.2 UK: Channelling nanotechnology into a regulatory déate

In this section on UK nanotechnology governancwill analyse the Royal Society and
Royal Academy Report, published in the year 200tha%fficial reaction to rising concerns
about nanotechnology, as well as the subsequertrigment responses, and will elicit how
they rearticulated the policy problem of nanotedbges. | will argue that they drew the
boundaries of the problem definition of nanotecbgas within risk regulation. As a
consequence, wider and more universal socio-ecanami political demands related to
technology development, such as questions of huemiancement or surveillance, were
excluded from the debate or at least shifted teettgee. Demands for control and precaution,
which NGOs and Prince Charles had articulated, kasl potential to disrupt the
development of nanotechnology. The government eetlgreed to the worst case scenarios
of Prince Charles, nor rejected demands for regulatRather, the social practice of
conducting a holistic scoping study (Royal Sociatyd Royal Academy of Engineering
Report) and the subsequent actions taken (institalising public engagement, risk
assessment, and regulatory overview) pre-emptaedprbed dislocations, "preventing them

from becoming the source of a political practic8ynos & Howarth 2007: 216-217).

After the rise of horror fantasies about the conseges of nanotechnology, the first step of
pre-empting potential conflicts, taken by the répan nanotechnology from the RS/RAENg
and from government, relocated the nanotechnolagpodrse into the scientific realm. This
logic of scientification unfolded in a threefold mreer, as | will show below: first, dystopian
visions were articulated as 'science fiction' amel dbility to make authoritarian claims was
withdrawn from those who had been disseminatingeahasions. Second, the main demands
on nanotechnology governance became the demanulu&irand the demand for reason,
which were both answered by fostering public engaage in nanotechnologies. As | said
above, this demand for reason is a part of theclogscientification. It dismisses — what is

said to be — emotional, irrational (and maybe evwmnustified’) responses to genetically
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modified organisms, and assumes that people habe tengaged in early dialogues about
technology development. | consider the demand #&sults of the nanotechnologies'
toxicology and risk assessment as the third pathefunfolding logic of scientification. |

turn now to these three moves of scientification.

5.2.1 The Royal Society and Royal Academy of Engine&epprt

Similar to Germany, the first move of governmeriatlies was to commission a holistic
study in the UK in the aftermath of Prince Chadesitervention. While it was the

parliament in Germany who initiated the TAB Repdrtyas the science minister in the UK
who announced the creation of an inquiry into nadmbology, for which the Royal Society
and Royal Academy of Engineering was commissichéahr the task of conducting the

RS/RAENg nanostudy, a working group was composadhadonsisted of 14 members with
various backgrounds, from technical engineers aadral scientists to a philosopher, a
social scientist, a consumer representative andnaivonmentalist. The chair of the study
was Ann Dowling, a professor of mechanical engimgeat the University of Cambridge.

The final report with the title "Nanoscience andnN&echnologies: Opportunities and
Uncertainties" was published in July 2004. In th tor three following years, debates
within the UK (and internationally) focused on tteport concerning the possible benefits
afforded by nanotechnology and its concomitantstigihe following quote is, thus, not only

a self-praise, but it expresses the significandb®?2004 RS/RAENng Report well:

In commissioning our 2004 report on nanotechnokgibe UK Government was recognised
internationally as having taken the lead in encgim@g the responsible development of
nanotechnologies.

(RS/RAENg 35/06 2006:1)

The significant feature of the report was thateitagnized that a mere evaluation of the
benefits would frame the technology developmentrtaoowly. Thus, it expressed the need
to assess the concerns about the transformativentit of the technology along with
evaluating its economic potential. The aim of thadg ranged from defining
nanotechnologies to assessing the status quo ohdhetechnology research landscape
inclusive current and future applications, to idgmig EHS (environmental, health, and

*1n the same year, a report by the Better Regulafsk Force — Scientific Research: Innovation with
Controls" considered nanotechnologies among o#dwmiblogies, but | will focus on RS/RAENg repontehe
because it solely dealt with nanotechnology.
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safety) aspects, as well as ELSA (ethical, legad, social aspects) (RS/RAEng 2004:1). The
report was hailed for this holistic approach. Asimgrviewees said:

The RS review was probably the first time someblodked holistically at nanotechnology. The then
DTI minister had asked to carry it out. The Royatisty spent a lot of time on this work. Admittedly
they had a broad work stream: There was need foe imformation but nobody was gathering it so
far.

(Interview material: Member of the DIUS Innovati@moup)

Governments handle that entire thing differentiyan) | think that's a reasonable claim to make. But
also the Royal Society, for instance, handles reotology different than the way it handled GM ...
They started an immediate controversial [pre]assess So, the Royal Society, in writing the
nanoreport, ... if you go back and look at somthefearly reports on GM agriculture, you would khin
that came out of two completely different organimas. The nano-report is much more about a
holistic analysis of nanotechnology, [...], therasaan effort made to integrate societal issueslewhi
GM in the beginning was just a technical case.

(Interview material: Royal Society)

When | attended a regulatory conference on nanotdafies at a NanoFair in St. Gallen,
Switzerland, in 2006, the RS/RAEng Report was omas@nt. A representative of the Swiss

Environmental Agency, for instance, said:

The nanotechnology risk and regulation discusstmk toff in early summer 2004, when the Royal
Society and Swiss Re published their reports onoteghnologies — "Nanoscience and
nanotechnologies: opportunities and uncertaintiasti "Small matters, many unknowns." These
reports illustrated the fact that nanotechnologiffsr many benefits both now and in the future, but
that public debate was needed about their developritevas also highlighted the immediate need for
research to address uncertainties about the reeadtlenvironmental effects of nanoparticles.
(Karlaganis 2007, Abstract)

This recognition and attention had put the UK gawegnt also in a vulnerable position. At
this conference in the year 2006 — two years dfterRS/RAEng Report was published —
critigue was expressed about the inertia of Bripshitics following the publication of the

report and it was stated — in a plenary discussitinat the UK might have lost its lead in
nanotechnology regulation. But | do not want toi@pate too much; we will see what
happened further below. For the moment, | wantottodv up on the question of how the
report dealt with the dystopian visions (of greygetc.), which played a significant role in

initiating the report.

5.2.1.1 'Science Fiction' versus 'Real Science'

In this section, | analyse how the RS/RAEng Redeslt with the horror fantasies because

of which it was written. | interpret the reportr@action by the UK government, particularly
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the science ministry, to manage the opposing demé#mat clashed in the year 2003/2004
and that had the potential to lead to a public estation of nanotechnology. As shown in
period I, these demands were supported by verygtfantasmatic appeals on either side.
Supporters of nanotechnology presented the fieldetail as 'the' way to enter into a good
future, as an opportunity to cure cancer or to ss/&om climate change by nanopatrticles
cleaning environmental pollution. At the same timgponents created a scenario where self-
replicating nanoparticles could destroy organicenals on the earth or where the same
mistakes could occur as with asbestos or thalidemidnd thus they contested

nanotechnology policy-making by playing out logadsequivalences.

In contrast to these accounts, the argumentatide sf the RS/RAEng Report was very
serious and down to earth, compared to the greysgeoarios constructed before. We see
here an attempt to de-politicise by an appeal tense — a logic of scientification, which
marked various governance practices and which waewkfrom the German politics
introduced above. In detail, the RS/RAEng Reportdenan argument of place (Finlayson
2007: 555), which situated nanotechnology away ftbenfantastic realm. We can see this,
for example, in the structure of the report. Whhe rise of dystopian visions, supposedly
brought on by Prince Charles, was a trigger fatiating the report, the topic was literally
shifted to the edge in the RS/RAENng Report. Onlypage 109 (out of 111), in annex D, do
we see the topic "mechanical self-replicating nestmts and 'Grey Goo'." This one page of
Annex D tries to answer the question whether 'gr@y is a real concern or whether it is a
distraction from the important issues. By referrioghe debate between E. Drexler and R.
Smalley, in which the two scientists argued whethglding self-replicating nano-robots is
a dream that could be fulfilled or not, the RS/RAEReport adopted the position that
"making a mechanical self-assembler is well beydine current state of knowledge"
(RS/RAENng 2004:109), and thus, concerns about urated self-replication of these
assemblers should not be a topic. To emphasizesdheity of this conclusion, the text
guotes Richard Smalley and Erich Drexler themsehé® both had submitted evidence to
the RS/RAENg working group and who both suggestat'grey goo' was the wrong issue to
focus on. Thus, the report suggested that questiminsa disruptive potential for

nanotechnology were no longer relevant and weisteadtion from more pressing concerns.

As part of this line of reasoning, which shiftednatechnology into a scientific realm,

oppositional views like those of Prince Charlesensaiid to be based in science fiction. In an
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interview, one member of the Royal Society and Réyademy of Engineering's working
group addressed this strategy of setting nanotéogpoemote from horror fears:

The pressure originally came from the Prince of &8ab be honest. He said something he read that
book about grey goo, you know, and | think he msde, | think, rather ill-considered remarks in
public. And the Royal Society and the Royal Academeye under pressure to respond to that. So, one
of the first things we had to do was to point dattthis was complete nonsense. It was on the same
level with being afraid of dinosaurs because yoteaa Jurassic park, okay?

(Interview material: Member of the RS/RAEng workigigpup for their 2004 nanotechnology report)

Drawing this boundary between 'real science' aridrise fiction' was similar to discussions
about nanotechnologies and the role of Eric Drexterthe U.S. in the 1990s. As a
consequence of the successful efforts to discthdidystopian visions of opponents and to
position oneself as a serious actor, the boundafiegat was the problem were able to be
reset; the more universal demands (of reconsiddealgnology development) could be set
aside with this move. The horror fantasies cambet@een as fantasies, as science fiction;

thus, they no longer had the capacity to grip stibje

To summarize this section, | explained how thetjaliion of nanotechnology was met by a
governance practices that were characterised bygi&e lof scientification. Accordingly,
factuality and reason was stressed and nanoteahndlecame articulated as a technical
matter. Thus, the question emerges: what was dkfasea policy issue, once it was no
longer horrific visions? | answer this question the following twofold. First,
nanotechnology became an issue of public engagertentnarrative of the RS/RAENg
Report clearly reflects that the social practicevating and of collecting evidence for such a
report was characterised by the public regime eédnee governance and the same can be
said for its results. Second, regulation becameyaidsue in the RS/RAEng work implying
requests for governmentally funded risk researcattiqularly to initiate life cycle
assessment of nanomaterials, and to support tmelastiisation of measurement at the

nanoscale. | will now turn to these two issuesin brder.

5.2.1.2 Upstream public engagement: The anticipatory-precationary talk

In this section, | show how the Royal Society aray@& Academy of Engineering Report
articulated nanotechnologies as a policy issueimdhpublic regime of science governance.
The Royal Society and Royal Academy of Engineerimmgking group on nanotechnology
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started their work with a call for evidence. Thegeived written evidence, they organized
oral evidence sessions and they had meetings amkishaps in this process.Public
engagement was part of their evidence gatheringhdir final report, an entire chapter is
devoted to 'Stakeholder and public dialogue.' Thepter describes and discusses the results
of the public consultation, particularly the low @wness about nanotechnologies in Britain
in the year 2003, and it recommends that theseoeadplky studies conducted in the course
of the RS/RAENg study should be followed up on byeagnment (RS/RAEng 2004: 61f).
Referring back to the supposed lack of trust initjgal institutions due to failures in
handling the BSE crisis, the report suggests imiportant to promote a wider dialogue,
namely, a dialogue with a range of stakeholderautabisks and uncertainties (ibid: 63f).
Because of, first, low public attention, secondge tkarly developmental stage of
nanotechnology research and, third, the hypotHeatteracter of nanotechnology’s promise,
the report defines nanotechnology as an 'upstreaneiand thus, a field where the direction
of technology development and public response stilitcan be steered. From this, the idea

and demand to apply lessons learned could be fatedll

32 Viewing nanotechnologies in upstream terms sstgghat lessons can and should be learned from
the history of other similar technological innowats. Mayer (Mayer 2002) argues that the
development of all major technologies should bevei@ as social processes, and that framed in this
way there are clear parallels to be drawn betwesmotechnologies today and the position that
biotechnology faced in the 1980s. Similarities ulg the levels of excitement and hype, a promise to
control the future without critical consideratioinst of which futures are desirable and who might
ultimately control them, and narrowly framed debabout risk issues not encompassing wider social
and ethical issues. One can also draw parallelgdsgt nanotechnology today and the nuclear energy
industry in the 1950s. Wynne (2003) argues thaartiqular difficulty with the early history of that
industry, unanticipated at the time, was that ther@ptimistic early claims made for the technology
laid the foundations for the deep public skepticeamd opposition that was to emerge much lateren th
1970s.

(RS/RAENg 2004:64)

| left the quote in a full length because it alb@wws how the report carefully incorporated
STS literature (Wynne) and thus, how this knowlepggekage of the STS community came
to influence how nanotechnology was politically i@ath. In general, social scientists were
part of the state elites who internally initiatete tdevelopment of a regulatory regime
because they were influential in linking nanotedbgy and biotechnology and in

distributing a simplified assumption that protesgsinst biotechnology were fostered by too
little dialogue with the public. Next to S. Mayerttext quoted above ("From genetic

modification to nanotechnology: the dangers of nebacience™), the Canadian M. Mehta

13 All the evidence, the proceedings, minutes of imgetand their report can be accessed at
http://www.nanotec.org.uk/

150/265



published another well-known, early article (2004 )the field in the Bulletin of Science,

Technology and Society: "From biotechnology to naabnology: what can we learn from
earlier technologies?" The quote also indicates ti@ypolicy recommendations formulated
by the Royal Society and Royal Academy of Engimegnvere gripped by a fantasmatic
wow-yuck logic, which | described above. How sediteel discourses of the public regime
of science governance characterized the perspetethem in the RS/RAEng working group

can also be seen in the following quote:

Interviewer: The report is known for having put#icgagement in its focus. How did this develop?
Respondent: Oh, it was right there from the start.

It was there right from the start like a mattecofirse?

Oh yes, | mean people who ... the members of th&iag group included some who were uh ... that
was THEIR background. Uhm, this has been ... uhthe.public engagement aspect has been central
part of science policy in the UK for quite a longé now. Goes back to perhaps the 1990s. Uhm ...
and | suppose one of the influential documents waseport by the Royal Commission on
Environmental Pollution on ... it's called settiagvironmental standards ... but actually it is abou
public engagement. And | was part of writing thahich is probably another reason why they
recruited me on the Royal Society /Royal Academgifigering Nanotech Working Group.

(Interview material: Member of the RS/RAEng workigigpup for their 2004 nanotechnology report)

The quote refers to the change in attitude in sei@overnance discourses in the 1990s. We
see how already the composition of the RS/RAEngkingrgroup and the design of the
evidence gathering were carefully composed in oralénclude expertise on science society

issues and their lessons.

In sum, a central idea within UK nanotechnology eqmance became 'getting it right the
first time." On the one hand, the potential foriemvmental catastrophes shall be prevented
with nanotechnologies in contrast to previous fau with asbestos or nuclear plant
accidents. On the other hand, the notion of 'ggtitnright the first time' also refers to

avoiding experiences of public resistance agaiast technologies. With nanotechnologies,
the idea was to act pro-actively. For example, ipubhgagement was fostered early. In
short, nanotechnology was seen as offering theilpligsto apply lessons learned from

prior mistakes. A part of this anticipatory-precanary governance was a demand for

reason and rationality, as | want to show withfhilwing interview quotes:

In a sense, we will learn from some of the successal failures, stem cells was a success, GM a
failure - what are the lessons? And | think vematly that a properly structured debate with godd T
programs which people do watch - you know, youdgdicated science channels now - you can try
and stop the popular media from um ... like thel\D®ail very unhelpfully ... just um ... um got
everyone scared stiff unnecessarily from GM foodrying to stop that irresponsibility. But you can
only do it by engaging in the debate, by tellingrththe facts. So that intelligent and responsible
journalists present a balanced report.
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[...]

GM was labeled by the public as Frankenstein fddek thing was out of control then and it was still
people who got persuaded that GM um ... soya oeenai you know, because the whole thing got
handled in a way that was emotional and lackedethigence base which, | think, people would have
wanted; the sensible discussion.

[...]

The consumers weren't be worried or weren't beeroied if they don't know anything about it but um
... when they do know something about it, it caoddtoo late. They could find what they did with GM

that um ... suddenly um .... they have been predeby a fait accompli and um ... they react
completely ... and then you have to stop it and tihésn cracked which may not have been the right
answer.

(Interview material: Member of the House of Lor8sjence Committee, my emphasis)

The quote first requests a different approach mee communication by the media. In the
second part of the quote, the GM debate is artiedlas emotional and out of control, which
are references to grievances the interviewee gleavhnts to avoid concerning
nanotechnology. Thus, the anticipatory-precautipriatk was linked to the demand in
nanotechnology governance to establish a reasosigatel compared to what was perceived
as the passionate, polarized, politicized protagsnst GM. Such demands for reason were
articulated in the frequent call for an informedadt, e.g. in the evidence submitted to the
RS/RAENg report or by politicians and civil sen&am my interviews. The GM debate was
considered to be full of emotion, and such a diaéogas articulated as 'the dismissed other,’

as a development that should be avoided in any case

The stress on avoiding emotions, polarization, amchtionality illustrates that
nanotechnology governance is not only about armtimp but about the pre-emption of
conflict. To appeal to rationality and factualityarked the argumentative style of first UK
nanotechnology policy statements. We see that theals practices of writing such
statements were characterized by a logic of sdieation. At the same time, to articulate
nanotechnology governance as contrary to GM govemaneans that governance practices
should be aligned with the overarching demand mmdaemotions, conflicts, and protest —
the logic of pre-emption. This logic explains thestitutionalization of practices of
scientification which range — as | showed aboveromfthe dismissing of horrific fear
fantasies and the demand for public engagementwiat | will turn to now — the shift
towards risk assessment and a regulatory debate.

5.2.1.3 Risk governance as a part of the responsible develment of nanotechnologies

35 A key issue arising from our discussions with ¥arious stakeholders was how society can control
the development and deployment of nanotechnologynéximize desirable outcomes and keep
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undesirable outcomes to an acceptable minimum ethiar words, how nanotechnology should be
regulated.
(RS/RAENg 2004:xi)

In this section, | show how the RS/RAENg report #mel following government responses
problematized nanotechnology as regulatory issire. ifitroductory quote of this section
(above) indicates how the RS/RAEnNg rearticulatezl gblicy problem of nanotechnology
into one of risk governance. The quote clearly sholwat regulation is no longer seen as
restriction but as enabler to maximize desirable@ues. From the recommendations put
forward in the RS/RAEng Report, the UK governmertdicies on nanotechnology
developed? The UK government broadly welcomed the recommeostbrought forward
by the RS/RAENng Report and confirmed its commitierithe responsible development of

nanotechnologies.' As Lord Sainsbury states iridrevord of this government response:

In June 2003, | asked the Royal Society and theaRé#gademy of Engineering to conduct an
independent study identifying the opportunities amtertainties surrounding nanosciences and
nanotechnologies as the basis for a continuingnSei@nd Society dialogue that will seek to ensure
that we have a regulatory system which will addresblic concerns and which allows the
development of nanotechnologies in a responsilideramovative way. [...]

Our commissioning of this Report demonstrates amroitment to the responsible development of
new technologies. These technologies are at ag statje of development. This means that we can
concentrate on getting it right — ensuring thatedepments benefit society and the environment, but
do not overburden industry with regulation.

[...] The Government's agenda sets our ambition tckvaatively in partnership with industry, civil
society groups, the research community and thegsblthat we can move forward together, bringing
forward our particular perspectives to ensure Waateap the benefits and avoid the pitfalls.
(Government 2005a:1, emphasis added by the author)

Thus, if we remember the last report considereghenod I, the Taylor Report, where
nanotechnology was defined as 'a new way of thgikind as a technology leading us into a
glorious future, we see in the above-mentioned etizat progress still is the main demand.
But an essential part for enabling the moving-fadvaecame to 'avoid pitfalls." Potential
pitfalls should be pre-emptively met to guarantee technology development, which was
now recast as responsible development. Thus —asinalthe developments in Germany —
regulation became an essential part to stabilis@teahnology. The following quote from
the RS/RAENg Report (in the chapter "Nanomanufarguand the industrial application of

nanotechnologies," subheading "4.6 Barriers to i@sgj) reflects this:

'8 The government published three reports in the 2686 following its publication: a response to the
RS/RAENg Report in February 2005, a programme diflip engagement in August 2005, and a first
government risk research report in November 2005.
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38 Alongside purely technical barriers to prograssthose relating to regulation such as classidica
and standardisation of nanomaterials and proceaselsthe management of any health, safety, and
environmental risks that may emerge. Appropriagulaion and guidance informed by scientific
evidence will help to overcome some of these bariand there are already discussions between
industry and regulators on the above issues.

(RS/RAENg 2004:33)

We see that — similar to the ‘innovation hurdlethe German context — UK policy-making
casts progressing without regulation as a danggoonject which could lead to a disaster,
and demarcates it from a responsible developmenwhith regulation stabilises (and
guarantees) progress. This move is a part of thgerhenic project, the ‘responsible
development of nanotechnology," driven by a logicpre-emption and informed by an
economic rationality. This move was expressed dsmand to keep the balance, to negate
the dichotomy between innovation and regulationwdts a very central and stabilising
element in the nanotechnology regulatory debateh shat regulation was not to hamper
innovation and innovation, in turn, had to happessponsibly’. The move towards
regulation, or risk governance, was intertwinedthe UK with a demand for evidence
gathering: this push for research on risk can le@ ss a strategy of depoliticisation through
recourse to expertise, a part of the social loggceentification and the political logic of pre-
emption. 'To fill the knowledge gap' became a @@mequest in UK nanotechnology politics

and was set out in detail for the first time in R8/RAENg Report.

The RS/RAENQ's significant recommendations conogrnsk governance were:

41 [...] Therefore, we recommend that factories awedearch laboratories treat manufacture
nanoparticles and nanotubes as if they were haasr@md seek to reduce or remove them from waste
streams.

42 [...] Therefore, we recommend that, as an integeat of the innovation and design process of
products and materials containing nanoparticlesNanotubes, industry should assess the risk of
release of these components throughout the lifdecgt the product and make this information

available to the relevant regulatory authorities.

[..]

44 [...] [...] We recommend that the use of free (thgt not fixed in a matrix) manufactured

nanoparticles in environmental applications suchremmediation be prohibited until appropriate
research has been undertaken and it can be demtedsthat the potential benefits outweigh the
potential risks.

(RS/RAENg 2004: 46)

The excerpt shows that the study recommended #matparticles should be eliminated from
waste streams and that the use of free nanoparstieuld be banned. This is a significant
move, proposing a widespread precautionary appredsbh asks for the containment of
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nanoparticles produced in research and thus, tasts as risky, as potentially hazardous.
Consequently, the problem definition of nanotecbhgglwas rearticulated into one of risk
governance, to be precise, into one of potentigirenmental, health and safety risks of
engineered, free nanoparticles. By way of conchysithe political struggle over

nanotechnologies was channelled into regulatoritip®lin the aftermath of the RS/RAENg
Report and the subsequent government reports ¢das the narrow focus on engineered

nanoparticles.

5.3 Conclusion

In this chapter, | explained how the discourse tbe 'responsible development of
nanotechnology' managed to gain hegemony. | dematedtthat policy-makers considered
the context of nanotechnology politics as chandeat ¢he rise of horror fantasies and how
they responded to the perceived threat to nanotdaty with efforts to pre-empt that threat.
In detail, | analyzed how the policy-makers' acsigime., initiating the TAB Report in
Germany and the RS/RAEng Report in the UK; or amiig stakeholder meetings) in
relation to their changed discursive context basIwell showed that their practices (i.e.,
writing the reports, meetings), changed the confektnanotechnology politics and the
construction of the policy issue of nanotechnoldgyboth cases, the core of the problem of
nanotechnology was rearticulated within the govegnidiscourse of the responsible
development of nanotechnology into a problem oplgpg lessons learnt,” particularly by
risk assessment and public engagement. 'Respondidlelopment’ classically is an
ambiguous term which is well suited to fill the ¢emt of a hegemonic formation. Central for
the stabilisation of the hegemonic project wasaddition, the demarcation to the outside —
GMO became cast as the dismissed other. Contiguis established between
nanotechnology and biotechnology and to public aesps to technology development in
general. The fantasmatic appeal of the wow-yuckatiae enrolled the state elites (i.e., the
VDI TZ, the VCI, DECHEMA, and the Research Ministity Germany; the RS and the
RAENg, and the government in the UK). Gripped by thar of 'the' public's fear, policy-
makers produced the ‘responsible development afteannologies’ as the only alternative.
In and through discourse, the governance actore \gepped by nanophobia-phobia and
they constructed the emerging conflict between terimology and the public and the need
to pre-empt it as a 'fact.' | showed in my analyg® this logic was underpinned by taking

equivalences between nanotechnology and biotechypods true. If these equivalences
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would have been questioned, establishing a riskneegnight not have been chosen as the

necessary course of action.

This chapter also showed how the practices of m&hoblogy governance from 2004
onwards were informed by a social logic of sciecaifion compromising the demands for
reason, factuality, and rationality, and practicésevidence-gathering. This social logic
operated in different ways in my two case studiesibwas in both cases installed by a
political logic of pre-emption. In Germany, nandirology was disentangled from visionary
discourses. It became relocated into a scienceulise and equated as a technical policy
issue similar to fine particulate. In the UK, | slexd that the logic of scientification enfolded
in a threefold manner in the analysed governancactipes. First, critiques of
nanotechnology, such as Prince Charles, and fesadi@s, such as grey goo, were
discredited because they were considered as sciietiom as opposed to science. Second,
the anticipatory-precautionary talk strongly appdaio reason and dismissed the emotional
GMO-debate. Third, nanotechnology was channeled &xhnical matter into a regulatory
debate marked by scientific risk assessment. Becaiuthe foregrounding of risks, a deeper
debate on the direction of research and desiram®vation was missing in public
engagement (Doubleday 2007:220). It was a sucdessiue to depoliticize and negate
opposition. What was left after the RS/RAEng Reparstead of the potential bigger
struggle of the direction of technological devel@mhand who should decide, was a debate

about whether nanotechnology should be regulatetlifayes, how.

A parliamentarian of the House of Commons, who Hmebn involved in pushing
nanotechnology, expressed grievances about thertweneof the responsible development

in my interview:

When you mention nanotechnology in a meeting heobody wants to know. They don't feel it is
important. People are scarcely interested in seiémthis place. They want to talk about sciencté
streets, and science in the tents ... they don't kaoout nanotechnology as such. They want to talk
more about general scientific things that the putdin understand.

(Interview material: Parliamentarian)

The quote is well suited as a concluding remarkhie section, as it demonstrates the
difference, how the nanotechnology rhetoric hachgled from period | to period II. Up until
this point, my dissertation showed how demandgferemption emerged. Now, | will turn

to how the logic of pre-emption was reproducedracpces.
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6 Institutionalisation of Nanotechnology Governance

Having in the previous chapter critically explairted emergence of the nanotechnology risk
regime in Germany and the United Kingdom, this ¢biapnalyzes how the logic of pre-
emption gripped across policies and how it wasiat practice In other words, it examines
what actions were taken once a risk regime of remmwiology had gained hegemony,
exploring specifically how this particular 'riskgiene' or 'the responsible development of
nanotechnology' was reproduced in practice. | wilbw that the logic of pre-emption
gripped across various sites and contributed tocthrestruction of new political spaces
dealing with nanotechnologies. For example, itisgplace governance practices ranging
from scientification to the politics of network gawance. In so doing, | will introduce the
new nanotechnology governance institutions thateweunded in Germany and the UK,
such as the UK Nanotechnology Research Coordin&@ronp (NRCG), stakeholder forums
or the German 'Nano-Commission'. Approaching these institutions as 'sedimented’
discourses (Howarth 2000:120), | argue that thergemee of these complex institutional
arrangements which constituted the nanotechnolegylatory regime were both expressed
by and sustained by the empty signifier 'respogegilelvelopment of nanotechnology.’

The chapter begins with an analysis of the casgesimany in which | first give an overview
of the many different sites in which nanotechnolpglitics blossomed. | focus in particular
on three venues: the German Bundestag, public engagf settings, and governmental
agencies. As such, | introduce the many variousip@mgagement activities to exemplify
the different governance levels in which nanotebbn politics became embedded. The
logic of pre-emption constitutes the condition osgibility that lead to all these practices
ranging from evidence-gathering over five percehSA-funding to public engagement.
Against this background, and by means of conteidingl public engagement within the
German government's innovation policy, | criticalyaluate the limits and function of a
public dialogue which is driven by a logic of preyation. My argument is that the main aim
of all these efforts, particularly of the NanoCormsgion which was established in 2006, is to

avoid polarization.

Turning to the UK, I will subsequently show thativén by a logic of pre-emption, a regime
was set in place that was first and foremost charnged by a logic of evidence-gathering

and the 'politics of network governance." Two goeece networks coordinated policy-
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makers within government, research councils, aedstiiences: the Nanotechnology Issues
Dialogue Group (NIDG) and the Nanotechnology Rege&oordination Group (NRCG). In

order to examine, as in the case of Germany, #reslmtion of the logic of pre-emption into

practices of public engagement, | will introduce ttentral Nanotechnology Stakeholder
Forum, offering an oversight over the range of juldngagement settings that were
otherwise put in place. Similarly, as in the cab&ermany, | argue that these practices of
engagement contribute to confining conflicts witpne-established frameworks; their aim is

to reach consensus not to allow for opposing op#io

Having set out the primary argument and focus efdapter, | now analyse the diverse sites

of nanotechnology politics in Germany.

6.1 Germany: Nanotechnology-Politics blossoming at diffrent sites

In this section, | show how the logic of pre-emptited to nanotechnology-politics
blossoming at different sites in Germany. An impottevent which marks how the logic of
pre-emption caught on in Germany is ti@noDialoguewhich was organised by and held at
the Environment Ministry in Bonn in October 2006had 162 attendees. If we consult the
list of attendees of this huge nanotechnology guaece event, the list tells something about
the proliferation of nanotechnology politics sitestil 2005. One quarter of the attendees
(about 40) were from private and public risk asses¥, safety or toxicological institutes.
Apart from the toxicology-issue, the issue of oatigmal health was strongly represented
by the presence of a trade unionist and a numbearsafance representatives. Another big
group was composed of industry. A few citizen orgations were present. the BUND,
consumer protection, a healthcare organisation, amdattendee from the Evangelical
Church. The bulk of participants at the NanoDialgame from administration, state, and

federal ministries.

In the following, | want to focus on three tend&si which are — according to my
interpretation — illustrated in the NanoDialoguatsendee list. The first one is that pre-
emption led to the presence of nanotechnology asnamonment, health and safety policy
issue in government. | will do this by analysing fisst parliamentary debate on

nanotechnologies. Second, the dialogue event igstifers many stakeholders and is part of
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a bigger move towards pre-empting conflict by awraidpolarization. | will introduce the
scope of public participation in nanotechnologies@ermany. Third, the prevalence of
actors dealing with risk research and toxicologyvadl as the title of the event, "Dialogue
on the Evaluation of synthetical nanoparticles atupational and environmental areas,”
indicate that the risk regime of nanotechnology gtduon. | will exemplify this by
presenting the joint work on a risk research sgpaten nanotechnologies developed by three

federal government agencies.

6.1.1 The German parliamentary debate on nanotechnology

In this section, we will see how the logic of preggion gripped the governing parties. |
explain that it led to the rule that five percehpablic nanotechnology funding must go into
ELSA-research. As introduced earlier, part of teaction of the German government to a
potential dislocation of the innovation discourse ranotechnology was the TAB Report.
The report was adopted unanimously by all factiombo consented to the idea of
nanotechnology being something good and benefiSiabhsequent to the TAB Report, the
four main parties represented in the German Buadestade efforts to position themselves
around the topic by bringing forward motions in tharliament. There were small and
unsurprising differences between the governing (St Greens) and the oppositional
parties (CDU/CSU, FDP). Nevertheless, similarifpegvailed and the overarching demand
was that nanotechnology should go on the market,thos, the exploitation of research
results into products should be enforced. This gamknd (the sedimentation and
reproduction of the discourse 'nanotechnology isdgowhich we know fronperiod |) is
important because after deciding 'it is good anddevé,’ nanotechnology is then difficult to
oppose, and actors gripped by the fantastic visidoasnot really want to restrict the
technology development. Thus, restrictive regufatiovas not really desired if
nanotechnology was bound to economic growth andrdutvell-being. Rather a bridge
between the competing aims of expansion and regalatas needed.

The only substantial difference between the gowegrmarties and the oppositional parties
evolved around the question of whether nanoteclgyalesearch should be accompanied by
research into the ethical, legal, societal asp€EtsSA) of nanotechnology. The SPD

advanced the demands that five percent of the fignidir nanotechnology should be devoted

to ELSA research and that the existing regulatginsuld be reviewed. When bringing this
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demand forward, the Social Democrats employed aentity discourse presenting
themselves as distinct from the CDU/CSU, the otiven®se worldview was defined as
focusing on economics compared to the SPD's iniegraf societal issues. This can be
exemplified by the following statement from the Ski@mber responsible for research

matters, Ulla Burchardt, issued during a plenatyadie:

A strategy which is only concerned with industry nst sufficient for supporting innovation.
Concerning the motions of the opposition | havesdy: You get stuck with your innovation funding
half way, because you are blind on one eye. Focitigens are not only economic beings and society
is more than economy. We want to use the sociefadudure into the nanocosmos and the chances of
the progress through nanotechnology in the intereie people — for more quality of life, healém
intact environment and personal freedom. Thisfimadamental difference to you.

(Burchardt, Ulla - 6. Mai 2004, see Deutscher Bstaig 15/108:9794)

A parliament member recalled in an interview:

A bone of contestation was the worries that we aquit nanotechnology into a bad light if we put a
focus on security, ELSA research and risk resed@ahl consider it more important to learn from the
past that it is important to talk openly and traargmtly about risks from the beginning and to try t
avoid them. Then, it will be easier for the teclogyl.

(Interview material: Parliamentarian)

Finally, the Red-Green coalition could celebrateirthsuccess (and future bone of
contention) in the implementation of their demaadffve percent ELSA research funding.
The persuasive argument of the SPD and the BUND®0&he Greens was, again, that
considering adverse consequences of nanotechnaloglg stabilise the development of the
technology. Thus we see the articulation tdgic of pre-emptionwhich is well exemplified

in the last quote.

Hence, we see that the responsible developmerdraftachnology governance became part
of the government programme, for example, in thenfef 5% ELSA research. ELSA
research again is often conducted by means of igaghetizen conferences, focus groups or
by initiating stakeholder meetings. | will now tuxmanother site of the institutionalisation of
nanotechnology politics by introducing the scope pfblic engagement in German

nanotechnology governance.
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6.1.2 Public engagement in nanotechnologies

As in the UK, the logic of pre-emption manifested public engagement into
nanotechnologies in Germany. From 2004 onwardsadinirty different kinds of public
engagement activities were conducted in Germangiterent governance levels and with
different target groups (for an illustration seendN@ommission final report p. 18f). For
example, the Federal Institute of Risk AssessmBfR)( museums, and the big research
consortia "NanoCaré" organised independent engagement exercises philaics. Another
set of public engagement exercises were stakehdldirgues, independently organised by
industry associations, such as the VCI and DECHEMAthe NGO BUND and the
Evangelical Academy Iserlohn. | will say somethimgre about the Evangelical Academy
below. Another — well-known — policy measure addimeg the lay publics was the
Nanotruck, which started touring Germany in 2004will come back to the Nanotruck
below. As concerns governance levels, the abovdiomad public engagement exercises
varied in scope. NanoCare, for instance, heldenitidialogues in diverse German cities. VCI
and DECHEMA's dialogues did not have a geographieatriction but a thematic one
(nanoexperts and scientists). There was a homogemember profile in the "forumnano,”
made up of small and medium-sized companies. Intiadd German states organised
dialogues. Thus, we see that the engagement Igmelsgas variegated and consisted of
various streams of activities, which would be atiel by the NanoCommission on a federal

level, as we will learn later on.

Public engagement was originally anchored in thecies of the SPD and the Green Party.
Nevertheless, the succeeding coalition governmgtht the Christian Democratic Union
and the Social Democratic Party, led by Chancéllogela Merkel, had to govern within the
public regime of science governance as well. We tragk the rhetorics of public
engagement of nanotechnologies in their scienceigesl In 2006, the German government
published its Hightech strategy, which covered Bjgestrategies for different knowledge,
science and technology areas, and integrated fbrtseih these diverse areas into a coherent
approach towards innovation politics. The 112-pagmtegy was accompanied by an
additional six billion Euros investment in Germasiesice and technology development in

the respective legislative period. The overarchaimg of the strategy was the translation of

7 Seehttp://www.nanopartikel.info/cm&NanoCare" was the main government-funded prajaaisk
research, which started in 2006 and which was apeorad by a series of citizen dialogues.
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research into products: 'to bridge science and aroghin the words of the document, the
effect of alogic of commoditisatiothat had characterised science policy since tgenbimg

of the 1990s.The document appealed to self-govem#mat every individual in education,
research, government, administration, industry,il ceociety and media should feel
responsible for innovation and for bringing Germdogward. It demanded enthusiasm for
technology in a manner that sometimes almost canuss like a threat:

Wherever science and development meets resistanGermany, we want to eliminate these.
(High-tech strategy 2006:2)

| introduce the Hightech strategy here because dicplar goal formulated for
nanotechnology in the strategy was governmenteniiuns to lead an intensive dialogue
with the public about chances of nanotechnologies part of the Hightech strategy, the
government adopted the "Nanoinitiative Action PI2010." In sum, the government's
strategic plan for nanotechnology was mainly todfihe translation of nanoresearch into
products, and dialogue processes were initiatednaaccompanying measure. | presented
this in detail because it shows how the pronounoingublic dialogue was embedded in the

demand to guarantee the marketing of products.

Similar to adopting regulation for stabilisatiohetfunction of such public dialogue is to
guarantee the development of nanotechnologies.gait of 'the responsible development of
nanotechnologies' driven by lagic of pre-emptionand not, for example, by lagic of
democratisationPublic dialogue in such a context is a policyrunsient to delete "wherever
science and development meets resistances in Ggtnis@e quote from the Hightech
strategy above). As | have illustrated how publingagement was anchored in
nanotechnology governance on a policy level, | wibw show how this discourse was
translated into actions and reproduced in practiopethe German multilevel governance
system. For this, | want to elaborate on two oféhgagement scenarios: the Nanotruck and

the Evangelical Academy Iserlohn.

6.1.2.1 Nanotruck: Demands for skills and for trust

In January 2004, the Federal Ministry for Educatmu Research started a promotion tour

for nanotechnology with a truck that would tour @eny. This so-called NanotruGwould

18 Seehttp://www.nanotruck.de/
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inform about nanotechnology and help to bridgegdye between science and the public. The
Nanotruck exemplifies howemands for skillanddemands for trustvere implemented into
practice in nanotechnology governance. Both govemnis) the Red-Green government until
2005 and the Red-Black government from 2005 onwadgulated such demands. On the
one hand, the youth should be encouraged to parsaeeer in nanotechnology research. To
achieve this goal, the government provided educatiaterials to the schools like brochures
with an accompanying CD introducing the world o thanocosmos and they initiated the
Nanotruck project. Also, funding schemes for reseagroups to employ young scientists
were established as an instrument to foster theldpment of skills. On the other hand, the
government demanded the generation of trust. dduice a separation betwedemands for
skills anddemands for truseven if they are overlapping for the following sea. While the
demand for skills includes the demand for skilleorkers, the education of young people
and the provision of qualified employees, the deinfom trust addresses the more general
public. Both demands are constituted bipgic of pre-emptionby means of dialogue with
the public, society should be informed about nattoielogies in order to prevent potential
worries and to foster society's interest in theeftlgyment of nanotechnologies (see for
example German Parliament 2006 16/2322: 11). Thé VO who had been a driver in
constituting practices of pre-emption, was, in ylear 2009, still in close contact with the

Nanotruck:

Originally, the Nanotruck was planned to tour foireogyear, but due to its success it kept going up to
now. Meanwhile, the Nanotruck also incorporatedaa concerned with risks and nanotechnologies.
We are working closely with those responsible foe Nanotruck; we are meeting now and then
because they are the ones meeting the citizenswvendre discussing issues that arise out of this
engagement.

(Interview material: VDI TZ)

While efforts of government (Nanotruck & Co) andtié industry (forumnano, stakeholder
dialogues by VCI, DECHEMA) seem to fit with genésadl expectations about the
governance of emerging technologies, the presehite dvangelical Academy Iserlohn, an
institution of the Protestant church Wesfalia slgomentioned above, might come as a

surprise. Therefore, | want to introduce this ratiage actor here.

6.1.2.2 "Preaching nanotechnology"

An active proponent for the 'responsible developneémanotechnologies' is the Protestant
Academy Iserlohn. Their general mission is to iendtalogue on critical topics of the time.
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As part of these efforts, it has gathered intetkspeople at five conferences on
nanotechnologies since the year 2003. Nanotechyolegs studied by the Protestant
Academy within its working group on "sciences anealogy” which has been running since
1971. The Academy continues its efforts, startedhgyProtestant church after the Second
World War, to institutionalise discussions on scesiand theology. Nanotechnology was
first considered by them at a meeting in the yé#y32on "Robotics, Artificial Intelligence
and Nanotechnology® — an initiating event obviously gripped by the roorfantasies
unsettling nanotechnology governance in the begmrof this century and part of the
dislocatory moment interrupting the rise of nanbtesfogy as panacea to the problems of
our world. They published a book in the aftermathtlis meeting on robotics and
nanotechnology, which was followed by another bonkhanotechnologies published by the
Academy in the year 2007 with the title "Sustaieatiévelopment of nanotechnologies.” A
comparison of these two titles is a nice exampk tieflects the discursive shift from
fantasies to the 'responsible development of nahatdogies.’

The Protestant Academy became an active proporfetiteoresponsible development of
nanotechnologies' by issuing a manifesto in Mar@@52 which demanded the responsible
development of nano-, bio and information techn@sgThe manifesto problematized the
focus on funding nanotechnologies for economic gnownd the striving for speedy
applications of nanotechnology into products, asfaihe background of a lack of concerns
about risks. It suggested installing an innovatouoncil who would form the basis for a
debate among science, industry, and 'the' publautabanotechnology regulations. This
council would prepare risk assessments and evaluatriteria for the responsible

development of new technologies, for example, afjias on how to deal with uncertainties.

One year later the NanoCommission was institutiead] which came close to the
suggestions of the Protestant Academy. The chaithi® commission, Wolf-Michael
Catenhusen, is active in the Protestant churchoagahised, for example, a nanotechnology
event within Church Days 2007. | will thematise hide as an organic intellectual further
below. At this Church Day, which can be imaginée la huge trade fair, visitors were able
to inform themselves about nanotechnologies. Herghirpose, talks on nanotechnology and

information about nanotechnology were prepared, éaample, research centres on

19 See homepage of the Protestant Academy IseHthr/www.kircheundgesellschaft.de/akademie/aknt-
startseite.htm
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nanotechnology (the competence centres) had a sahodt nanotechnologies. In a
newsletter from the Nanomaterials Network, whichretated to one of the competence
centres, the administrative office of the netwoekkéd very positively about their
participation at this stand. They mentioned theorgjr interests of the visitors in
nanotechnologies and highlighted that even thremsisr informed themselves on
nanotechnologies because they intended to talktathos emerging technology to their
community. As manifested by the priests' intentton'preach nano,’ the Nanomaterials
Network considered their participation in the cluday as a public relations success for

nanotechnology (see NanoMat 2007).

To summarize, this section on the institutionaisatof nanotechnology governance in
Germany has so far introduced nanotechnology pofiaking in the German Bundestag and
diverse public engagement. | showed how nanoteolggajjovernance practices at diverse
sites were institutionalised bylagic of pre-emptiorand sustained an ambiguous notion of
the 'responsible development of nanotechnologlhave not yet examined how much the
'risk regime,’ which is the demand for risk asses#nas part of adopting nanotechnology

regulations, provoked actions and will turn to tiosv.

6.1.3 Risk research strategy by governmental agencies

While nanotechnology blossomed as a policy issusit@s as unexpected as the Protestant
Church, it was also increasingly tackled by thessigal institutions of the German state.
Generally, at least four ministries were respomsilor various facets of nanotechnology
politics in Germany: the "Federal Ministry for Edtion and Research,” which deals with
funding issues and innovation politics; the "Fetldvinistry for Food, Agriculture and
Consumer Protection,” which tackles, for examplggsgions of health risks; the "Federal
Ministry for the Environment, Nature Conversatiordduclear Safety," which has authority
over environmental issues; and the "Federal Miisfr Labour and Social Affairs," with
responsibility for occupational issues. All minief, apart from the Research Ministry, have
subordinated governmental agencies: the "Fedesdltute for Occupational Safety and
Health" BfR) belonging to the Consumer Protection Ministrye trederal Environment
Agency" UbA) of the Environment Ministry and the "Federal inge for Occupational
Safety and Health'BAuUA) (Labour Ministry).
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In the pre-established political and administratibedies of the state, articulating
nanotechnology as a topic of occupational health @antral to its emergence as legitimate
policy field. It was the Federal Association of @heal Engineers' (VCI) who first raised
the topic of occupational health and nanotechnol®grt of their plan of action to tackle
nanotechnologies was to initiate a series of swalkieln dialogues. The topic of the first
event, which took place in September 2005, was mateonal health: "Nanomaterials at the
workplace.” In the course of the event preparattbe, VCI initiated cooperation with its
potential counterpart, the BAUA (Federal Institide Occupational Safety and Health) — a
very concrete practice exemplifying attempts to-gmgt. From then on, the industry
association and the governmental agency workedhegen the question of nanomaterials
in the workplace. They conducted a survey amongpemres, and they developed a joint
guidance paper for handling and using nanomateatiatise workplace. Further activities the
BAUA started, once nanomaterials had been insciiisesl topic of occupational health, were
to develop measurement techniques and threshaldsfmparticles. As part of these efforts,
the idea to write up a risk research strategy &vomaterials arose, and the BAUA contacted

the two other governmental agencies to join indéeelopment of such a strategy.

The three governmental agencies, UbA, BfR and BAwi#h BAUA taking the lead, became

a — not always welcomed — driver of nanotechnolpglcy in Germany by demanding a

coherent strategy as well as funding for risk regean the risks of nanoparticles. The main
aim of developing such a strategy was to identifych risk assessment on nanotechnology
was needed from the perspective of the agenciesthrbe civil servants who came together
on a regular basis were Bruno Orthen of the BAugn&kZimmer of the BfR and Marianne

Rappolder of the UbA. The three agencies stredsedimcertainties about nanomaterials’
behaviour and demanded to close these knowledge Gapy articulated an urgent need to
conduct risk research concerning measurement gobsiof nanoparticles, exposure to
nanomaterials, toxicology of nanomaterials at orake, and to determine accumulation

and persistency of nanomaterials in the environment

Significantly for the regime of a responsible depshent of nanotechnologies, the
governmental agencies did not adhere to the disedimat a risk regime was necessary for
the stabilisation of nanotechnology. Their angle walely on risks of nanomaterials and the
competencies of their agencies: environment, corsymotection, and occupational health.

The risk strategy can be read as an argument andrakthat funding for risk research was
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needed. Their actions are driven bipgic of scientificationBut at the same time, the risk
strategy challenged the demand to guarantee thelapement of nanotechnology by
regulation. It opened up for the consideration ttegulation might actually restrict the
development of nanotechnology. In contrast tojristance, the TAB Report which carefully
embedded an evaluation of risks in a long narrativéhe benefits of nanotechnology, the
risk strategy of the government agencies disregardeese conventions of the
nanotechnology discourse. Besides, nanotechnofoggid to lack nanospecific regulation in
the strategy (BAUA, BfR & Uba 2007:7) and thus, #gencies drew a chain of equivalences
among different nanomaterials. By so doing thetestnaparticipated in a political regulatory
struggle circulating around the question of how reawl outstanding nanomaterials are. (I
will analyse the logics of this struggle in detail the following chapter). This caused

troubles. A social scientist studying nanotechngliomgGermany remembered:

It was interesting to observe how three subordth@evernment agencies more or less explicitly
demanded from the Research Ministry to fund cerd@ipects more. This led to a virulent conflict in
German politics for a long time because those threestries wanted money for risk research but the
Research Ministry did not like to be told what with its money. It rejected the demand and asked
them to do it themselves.

(Interview material: Social scientist)

To sum up, nanotechnology risk became a policyctapthin occupational health. The
BAUA joined forces with the UbA and the BfR to garessure on the Research Ministry for
risk research funding. But the Research Ministrieated the demand. All three civil
servants active in this push were moved to otheasaafter drafting the strategy, not least
because they broke hierarchical rules (to whichitiberview quote refers). Scrambles for
responsibility and leadership have a long histaryGerman technology politics. The
biotechnology debate in the 1980s and '90s was edally a rivalry between the Federal
Ministry of Research and the Federal Ministry ofvEEonment (Gottweis 1998). In this
context, policy-makers made efforts in nanotechgplgovernance from the beginning for
good cooperation on the ministerial level. This icates that thedemand to avoid
polarisation driven by alogic of pre-emption addressed not only the science society

relations in general, but also the relations ammangptechnology governance actors.
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6.1.4 Avoid polarization: Collecting streams of activityGermany's NanoCommission

In this section, | will build up the argument th#tte establishment of Germany's
NanoCommission can be interpreted as a move tadgwolarization and to integrate the
governance landscape. As protests by lay publick @mflicts among political actors

accompanied the governance of biotechnology, @pmgtion of disagreements was not only
pursued in public engagement but also in governahemfiations, for example, by the

Research Ministry. When this ministry developedfiitst nanotechnology strategy around
the year 2000, those responsible tried to — as sh&y— cautiously build up good relations

from the start. As one respondent put it:

The Research Ministry wrote in the year 2000, os w002, the first nanotechnology strategy. By
then, we were actually already trying to build hp first cautious contacts towards the Environment
Ministry but one has to say that the Environmenhistry showed relatively little interest in the top

at that time and we in the Research Ministry ditlgige rise to any polarisation of the debate withi
the government. There has not been any polarisatinanotechnology from the beginning.

(Interview material: Respondent from the Ministoy Education and Research)

The quote hints at the slippery slope on whichti@ta between the Research Ministry and
the Environment Ministry were built and indeed, #tery of the research strategy of the
governmental agencies showed institutionalised siipa against the story which the

Research Ministry employee drafted.

While the Research Ministry was a clear policy Braid nanotechnology governance in the
first decade, the influence of the Environment Idiny raised during the institutionalisation
of the 'responsible development of nanotechnoloflye Environment Ministry set out to
make itself a name in the topic in October 2005envk organised thdlanodialogue The
presentation of the event says something aboumnthestries want to present themselves in
the nanotechnology debate. The structure of theatinae of the press releases of the IKU
Gmbh, the communication agency which organisedNtheoDialogue, clearly shows that
the Environment Ministry should be presented ask#yeactor in nanotechnology politics by
initiating these events. For example, it was thgit®enment Ministry that was to hold the
welcome speech at the NanoDialogue event, and riggs pelease's headline was that the

Environment Minister Sigmund Gabriel initiated ang®ialogue.

Nevertheless, the Research Ministry and the Enmemt Ministry made efforts at

developing good relations. For instance, Environmduinistry commissioned the
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NanoCommission (the central, federal stakeholdalodue which was institutionalised in
the aftermath of the NanoDialogue) but they inviedormer state secretary from the
Research Ministry as the chair, which was an intiegaappointment against the
background of former rivalries between these mimist The chair's name was Wolf-
Michael Catenhusen, a member of the German So@&@aidoratic Party and a former state
secretary, and | mentioned him briefly in the seton the Evangelic Academy Iserlohn. He
has been an important actor in German technolodiigsofor more than two decades.
Asked about how to make sense of Catenhusen'atinginanotechnology discussions at a

church day, a respondent said in an interview:

The Evangelic Academy Iserlohn organised many mawiblogy discussions. Wolf-Michael
Catenhusen organised also a big nanotechnologyt eéweimg an Evangelic church day. Such events
might provide him a forum where he can develop sdeégy them and where he can — to a certain
degree — learn and establish networks.

(Interview material: German ELSA researcher)

As a political actor, Wolf-Michael Catenhusen ldxk timportant 'Biotechnology Enquete
Commission' in the German Bundestag' in the 1980d.in the year 2009, he was not only
chair of the NanoCommission, having been appoimethe year 2006, but he was also
sitting on central ethic committees. Additionallye was the one who initiated the first
nanotechnology strategy of the Research Ministrghm year 2000 when he was a state
secretary. | consider him an 'organic intellectuake a gardener who plants seeds which
will flower, an organic intellectual has the resmes (for example by habitus and networks)
to spread his ideas so that they can blossom agdrbed on. Asked in my interview for his
interpretation as to why he was asked to take dwerchair of the NanoCommission, he

answered:

This is maybe connected to members of the MinisfrEnvironment knowing my efforts in other
technology politics discourses in Germany. Mayheyttrusted that | have good foundations of trust
with many stakeholders.

(Wolf-Michael Catenhusen)

From Catenhusen’s perspective, his appointmenthas of the NanoCommission can be
interpreted as an integrating step between thentnmistries to avoid a polarisation as well
as a sign to various stakeholders that the debatddvwbe well-balanced — both of which, 1
argue, are attemptso pre-empt conflict Wolf-Michael Catenhusen was not only an
important politician with many contacts in parliameand government, he also knew

industry representatives from other technology teeband he was, for example, one of the
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few who accepted an invitation from the BUND (Fdserof the Earth Germany) when they
tried to set up an early workshop on nanotechnol@jgce the overall policy narrative
situated nanotechnology within the context of formezhnology debates, my interviewees
imagined the two opposing ends of the magnet irotemhnology governance to be NGOs
on the one hand and industry on the other. Ther cblaithe NanoKommission was
implemented as a central point to prevent forcdschvappeared to have the likelihood of
pushing off of each other, of moving away from teatre (\m 2011:125).

In 2006, the NanoCommission was introduced as #ak wvithin a wide range of dialogue
processes in Germany and as a central point whietkeae activities that had developed
could be collected into a governance network defibg the government. | interpret the
institutionalisation of the NanoCommission as @emapt to establish a governance network
that centralized the fragmented landscape of nahotdogy governance. The
NanoCommission is the institutionalised form of gnevious tow "NanoDialogues;" thus, in
terms of analysis, the same can be said for thendNalogues"” as for the
NanoCommission: it is driven by lagic of pre-emption(indicative, for example, in the
focus on NGOs) and an attempt to collect diverseasts of activity on a federal level, a

politics of network-governance.

The NanoCommission took up its work at the endhef year 2006. It was structured as a
stakeholder dialogue where representatives of govent (ministries, agencies), industry,
science, trade unions and civil society organisatimet regularly for an exchange on their
positions and evaluations of nanotechnology. Theeee three working groups formed:
working group 1, "Chances for the Environment arehlth;” working group 2, "Risk and
Security Research;" and working group 3, "Guidelioe a Responsible Development of
Nanotechnologies." Industry outnumbered in the cossion itself, as well as in the three
working groups, apart from working group number twwehere there were mostly
government representatives. There were three NGE@sept: the BUND (Friends of the
Earth Germany), the Federal Consumer Protectionné&ygdVerbraucherzentrale), and a
citizen initiative on environmental protection (Blesverband Biurgerinitiativen

Umweltschutz).

So far, the chapter has shown that from the ye@8 2hwardghe logic of pre-emptioted

to nanotechnology popping up as a topic at sitesliasrse as the Evangelical church,
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government agencies or in working groups on chdmaadacology. Nanotechnology was

linked to questions of occupational health and mmmental pollution, and the

establishment of risk governance was one impogtalitical practice employed in German
nanotechnology politics apart from public engagemenlicating the sedimentation of the
'responsible development of nanotechnology.' Inytree 2006 then, policy-makers collected
different streams of activity in the NanoCommissioa government commission

conceptualised as a federal stakeholder dialogh&hwnstitutionalised two large dialogue
events convened by the Federal Environment Ministiile the NanoCommission was
working on finding their way and their destiny,igrsficant event occurred in Germany that
would shake up nanotechnology politics altogethlee "Magic Nano" case. But before
getting into this, 1 will now turn to the institotmalisation of nanotechnology politics in the
UK.

6.2 Institutionalisation of nanotechnology politics inthe UK

In the following section, | will explore how theesponsible development of nanotechnology'
institutionalised after the RS/RAEng Report. | willentify two main social logics into
which the logic of pre-emption was translated ie thK: alogic (or politics) of network
governanceand aogic of evidence gatherind@oth social logics are gripped by tpelitical
logic of pre-emptionThelogic of evidence gatheringforms the practice of risk assessment
which is constructed by government departmentdy) siscDefra, as the necessary basis for
regulation. As concerns thaolitics of network governancen important implication of
hegemony is that it dominates a field but it doed aliminate opposition (Gottweis
1998:264). Rather — to pre-empt a conflict — opjpmsiis integrated. If we consider that the
conditions under which governance takes place haeacterised by a radical uncertainty
encompassing disagreements about means of polimdsthe goals of policies, to what the
policy problem actually is, it follows that succkdgjovernance (successful in a sense that a
new regime such as the 'responsible developmentaobtechnology' can catch on) must
bind at least some of these things together (Fanlay2007:550). In this section, | argue that
the UK government's attempt to integrate opposiiito networks instead of excluding
them, constituted an essential step of this 'bopdogether.’ 1 will now turn to how these

moves materialised.
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6.2.1 The UK nanotechnology politics of network govermanc

In this section, | will show that the logic of pegaption, which had to integrate opposition,
led to the establishment of governance networkBiwigovernment and across the interface
of science, society, and politics, in the UK. Aftee publication of the RS/RAENng Report in
July 2004, government had to respond to the stadyits recommendations. But who was
government, i.e. in whose area of accountabilityldéaanotechnology be ascribed? The
policy issues raised in the report concerned enuiental, health and safety aspects, public
engagement, and innovation policy. This broad spettconcerned the Department of
Environment, Food and Rural Affairs (Defra) comifigm the environmental side; the
Depart for Innovation, University and Skills (DIU&)dressing the academic and innovation
side like the education of skilled workers or spmoehip over nanotechnologies in
companies; the Department for Business, EnterpnseRegulatory Reform (BERR) with its
responsibilities for businesses and for promoting Dusiness, having an interest in
nanomarkets exploiting nanoresearch; and the Hadiltinstry with a human health angle
and an interest in new medical technologies. Othigrplayers were the seven research
councils who were administrating the research fogdor all academic disciplines in the
UK. Finally, as nanotechnology was articulated iatask regime, the Environment Agency,
Food Standards Agency (FSA) and Health and Safegclive (HSE) had stakes in the
discussion. As "everybody was supposed to be imeband interested in it" and as — maybe
more importantly — individual departments demandedhare in the responsibilities and
workload related to nanotechnologies, they increfgi articulated ademand for
coordination as exemplified in the following quote by a cisdrvant from Defra:

So, everybody is involved and interested in it. Ahd way we have sort of divided the workload
between us is that DIUS takes the lead on crossrgavent communication and coordination, so, we
have something called the NIDG, it's a dialoguaugrao it's placed so that all the different mimnést
can come together, the various aspects on nanatledies and they lead on matching people
involved. And for our part, we take the lead on theearch in environment and human health and
safety aspects, so we lead the NRCG, the reseavohdipation group. So, there is a lot of
coordination going on.

(Interview Material: Defral)

This problematisation of nanotechnology as an isgueoordination resulted in setting up
three coordination bodies: the Nanotechnology Reke@oordination Group (NRCG) led
by the Department of Food, Environment, and Rurtififs; the Nanotechnology Issues
Dialogue Group (NIDG); and the Nanotechnology Stalkger Forum. Later, a ministerial
group on nanotechnologies also convened. | will rfogt introduce networking within
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government, which was mostly driven by a demandcobrdination and of sharing
responsibilities. Then, | will turn to the institomalisation of public engagement as another

strand in the politics of network government.

6.2.1.1 Government Networks

The aim of this chapter is to shed light on hownke regime, 'responsible development of
nanotechnologies,’ caught on; how the logic of ergstion institutionalised and was
reproduced in governance practices after 2004agd 6aid that agency had to be assigned
and distributed among various governmental act@salise nanotechnology invoked a
whole range of departments, and a strong demarcbfwdination arose.

NIDG

Coordination was at the core of the role constdifbe the Nanotechnology Issues Dialogue
Group (NIDG). The extension of the nanofield, whidhacked inperiod |, turned out to be
a challenge once nanotechnology had been shifbeal &n innovation project to a regime of
responsible development. A member of the secrétafithe NIDG, which was located at
DIUS, said:

Nanotechnology has the lead in complexity. This whg the NIDG was established.
(Interview material: NIDG, DIUS)

The first task of the NIDG, led by the Governmeiitic® for Science (Go Science), was to
organize the government response to the Royal §oanel Royal Academy of Engineering
Report. The interviewee articulated the role of ¢gneup as "bringing actors together and
kicking them a bit to make sure there is progre3fié respondent defined progress as
ensuring and enabling the responsible developmé&ntanotechnologies. This was also

expressed on DIUS's homepage:

The Nanotechnology Issues Dialogue Group (NIDGhirgld by Go-Science in the Department for
Innovation, Universities and Skills (DIUS), is etia the responsible development of

nanotechnologies and co-ordinating the activitiescdbed in the Government's response on
nanotechnologies across departments, agenciesesehith Councils.

(DIUS homepag®)

20 Accessible in the national webarchive:
http://webarchive.nationalarchives.gov.uk/+/htigwiv.dius.gov.uk/office_for_science/science in_goveen
t/key_issues/nanotechnologies/nidg
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Therefore, the NIDG can be interpreted as one pérthe institutionalisation of the
"responsible development of nanotechnologies." dtaitl the NIDG provided a dialogue-
platform. The members of the NIDG came from all atépents. There were 15-20 people
convening every three months, from the year 2004aotis. As documented in most of the
minutes of NIDG meetings, available online, the timgs were "attended by representatives

from across Government Departments, Regulatory éigerand Research Councils.”

In the first NIDG meetings, they drafted the goweemt response to the RS/RAEng Report
which was published in February 2005. As mentionadearlier, the government largely
embraced all the RS/RAEng recommendations and ibated to articulating
nanotechnology into a regime of responsible devet. For example, the structure of the
narrative of the government's response shows hoportant the topic of 'science and
society' is considered to be. The government'sorespdoes not start off with talking about
‘economy, benefits or innovation,' but with a cortmant "to make substantial and sustained
progress towards building a society that is comficebout the governance, regulation and

use of science and technology"” (3).

7. That is why we commissioned the RS/RAENng Reporpok at the possible ethical, social, health,
safety and environmental questions that could ®daby nanotechnologies. Failure to address these
issues adequately could delay or foreclose oppititarto realise the potential benefits of theses ne
technologies, or mean that we miss chances to @raitltigate potential downsides.

(UK Government 2005a:3)

The quote hints at how the government — that issbeernment Office of Science located at
DIUS — was gripped by the fear fantasy that the deoful benefits of nanotechnology might
be hampered from realisation in the UK, if the edhilegal, and social aspects of technology
development were not considered. This way of tmgkis governed by #ogic of pre-
emption assuming that you must (and can) foresee whahappen in order to avoid it. A
certain belief in 'agency' is implied, assumingtthau can actually change the course of
things. The fear that things go wrong, if governtndoes not act, does not question the
premise that the worst case scenario can actuallyrévented by action. This — in a way —
shows a legacy of the Public Understanding of S&e(PUS), which believes that the
publics will be positive, if they only know enoughbout nanotechnology because it
forecloses the opportunity that people, once imatisgt in decision-making, might decide that

they do not want to realise the potential benefits.
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My analysis of the minutes of NIDG meetings allawr §ome insight into the messiness of
nanotechnology policy-making. For example, at thB®!s 5" meeting, which took place in
June 2005, the Environment Agency demanded to khow to meet the RS/RAENg
recommendation on restricting nanoparticles beiaghed out into waste streams. It follows
from the discussion that the government had abslglab knowledge about who was using
nanoparticles in the industry in the UK. They dedido first find out who was dealing with
nanoparticles, driven bylagic of evidence gatheringdror this again, they first had to build
up relations with industry. In the end, Defra a@apt "Voluntary Reporting Scheme on
Manufactured Nanomaterials,” which we will hear mmabout later. The example indicates
the relative helplessness of government's initeatechnology policy-making. From the
minutes of the first meetings, we can also see th@anstitutionalisation of nanotechnology
governance took form and policy-makers had to nagodifferent roles and functions. In
the fourth meeting of the NIDG, which was the firgteting after the government's response

publication in February 2005, it was said, for epéan

Members discussed the new role for NIDG, as defingzhragraph 13 of the Government Response to
the Royal Society/Royal Academy of Engineering (REEng) Report. The Chair also mentioned the
role of the new Nanotechnology Research Co-ordinaGroup (NRCG) and that it would report to
the NIDG, holding meetings a few weeks before edtidG Meeting so that its outputs could be
discussed at NIDG.

The meeting heard a report from the Chair of theCl$Ron its first meeting on 11 February. This had
focussed on the research programme, where adpstr was due by autumn 2005. There would also
be a landscaping study later in 2005 on the matwi&and import of nanomaterials in the UK.

Members heard about plans for public and stakehal@ddogue. Stakeholder meetings were planned
to inform the research agenda setting process. dadar and longer-term programme of
nanotechnology public dialogue activities was alsder development.

(NIDG 2005)

In the excerpt, we see that the members of the NI&@Bned there would be two main
government activities going on in 2005: initiatipgblic and stakeholder dialogues and a

first risk research report would be drafted.

Indicative for the hyper-politication of nanotectogy and how the logic of pre-emption
manifested is the ministerial meeting on nanoteldgies which the NDIG prepared from
since late 2007. In December 2007, five UK minsstaret for the first time on a special
issue: nanotechnology. After that, the ministeasrfrthe Department of Environment, Food
and Rural Affairs (Defra); the Department of Inntea, University and Skills (DIUS); the
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Department of Health; the Department of Businesstefprise and Regulatory Reform
(BERR); and the minister of Health Services condeaeery three months in the so-called
ministerial group on nanotechnologies. Science steniLord Drayson led the group. The
aim of the ministers was to gather a strategic \oger of regulatory discussion concerned
about the environmental, health, and safety effetengineered nanomaterials. Only from
then onwards did the NIDG seem to have a cleargserpt could work towards drafting the

'‘Government statement on nanotechnologies.'

I will now continue with the topic 'networking with government," by introducing the
Nanotechnology Research Co-ordination Group (NR@@htioned in the quote, and thus,
show how the risk regime was institutionalised. Mhewill turn to networking between

government and stakeholders, among stakeholdetsyiém the public.

NRCG

The then Science minister, Lord Sainsbury askedRthgl Society to carry out this study. They spend
a lot of time, a lot of effort on it. They made suthey would write to people and get a really good
hand at what was going on.

Then they set out the challenges the governmesy, tthink, should be taken forward. We got a kind
of broad work stream. So, what, for example, caotewas the need for more information about the
environment and human health risk of nanotechnekbghnd coming from a ... we set up ... | mean it
was quite clear that there was not enough infolonatiut there in the moment and nobody was
gathering it. We were in a bit strange situatioremhbecause how nanomaterials were exposed and
generated ... it is quite hard to ... how to distinguithem actually from naturally formed
nanomaterials. So, there is an awful lot of workt tis going on on characterisation and measurement
of nanomaterials of different side.

(Interview material: Defral)

This quote of an interviewee at Defra explains \Wlgfra's contribution to the government's
response to the RS/RAENng Report was to suggeshatdzhnology Research Coordination
Group (NRCG). The NRCG, institutionalised in thejioming of 2005 and lead by Defra, is
the materialisation of the nanotechnology policgipem being articulated into a risk regime

driven by dogic of evidence gathering

Its [The NRCG's] specific mandate is to develop anersee the implementation of a cross-
Government research programme into the potentialamuhealth and environmental risks posed by
free manufactured nanoparticles and Nanotubes.

(Government 2005b:10)

The idea in initiating the NCRG was to gather d#fa institutions, actors, and agencies

active in risk research in order to coordinate plah risk research into nanotechnologies.
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For this purpose, five taskforces were installed.cAn be seen in the composition of these
taskforces, risk assessment was the main focueeimstitutionalisation of nanopolitics. The

public regime of science governance is also repredin the NRCG:

One of the task forces has a particular intereshénsocio economic dimension. Ethic is one of the
areas they are looking at. Public engagement ofteahnologies has been a big thing in the UK. ...
going out speaking with the public.

(Interview material: Defral)

Task force number five was concerned with sociatl sconomic dimensions of
nanotechnology. This group gathered people fromnkss relations, STS, and Defra for
developing a programme on the social and ethicgllications of nanotechnologies,
including social research and public dialogue. NRCfst output was to publish the

government's first risk research report in Octctza5.

We are slowly composing a picture of what the logft pre-emption did in UK

nanotechnology politics: bringing together peoptaf various backgrounds in coordinated,
regular meetings — a big ‘'we' was created in g@rera to deal with the perceived challenge
of nanotechnology together. This integrating aspEfcpractices aiming at pre-emption
becomes even more clear in the translation of tbeempment's public engagement

programme into practices, i.e., in the stakehdiderm, to which | turn to now.

6.2.1.2 Governance Networks

The nanotechnology stakeholder forum, also convelgdDefra, has been the main
participatory project funded by government, andhatsame time, the third institutionalised
political space of nanotechnology governance in thK. It represents a further
implementation of the demand for dialogue and irgegn, which are central parts of the
hegemonic political project, 'the responsible depmient of nanotechnologies.' It is an
excellent example of how incorporation into pobficule is supposed to take place across
public and private, leaders and led, expert anddeson. The aim of such political rule is to
overcome incommensurable interests by construetisigared information basis and mutual
understandings (Finlayson 2007:545). It is thetjsliof network governance, which is part
of the New Labour's network governance in genead (Finlayson 2003). According to my

interviewees, Defra’s aim in setting up the stakedoforum was to bring different interests
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to the table. Initially, stakeholder forum partiatn was based on invitation. The organisers
tried to have a balance of interests, in the sémasethey deliberately brought green NGOs
and industry stakeholders together, so that theyldvchallenge each other within the given

setting of a stakeholder forum.

Originally when the stakeholder meeting was set.umgain it came through interaction ... people
were invited, we knew were already working in theddf ... often if you might pick up a media report
or a report from different groups you would contem and invite them along to stay. Originally we
had a fixed membership but we invited people a@hglto an open meeting. So, anyone could come
along. But people wanted membership because weedianbalance of interests around the table.

One of the things the stakeholders would be very keen to have, to have them, the green NGOs
and the consumer groups on the table, as well indasd academics. We wanted people that were a
bit challenging.

(Interview material: Defral)

We see in the quote how conflicts should be codfingthin the framework of the
stakeholder forum and potentially settled beforeyterupt, in other words how conflicts
should bepre-empted Defra was keen to have consumer groups at tHe b well as
industry and academics. Later, the forum was opémede public. However, the meetings
were not openly announced, and information on ithetble and meeting places were only

distributed through an email list by Defra.

The integrating notion of responsible developmentied the broadest common ground to
make the forum happen. This hints at the power he# tliscourse of ‘responsible
development' by it being an ambiguous notion. Nindess, collaboration was not easy at
the beginning of the forum, and there was a cohstanger that the scaffolding would fall
apart. The outcome of a review of the stakeholderh in 2007 was, for instance, that there
was one group in the forum that would prefer t& &bout innovation, products, and sales,
whereas others thought that environmental andthessties were more important. Hence, it
was actually suggested that the forum be splivm-+ which did not happen but the incident
indicates how those, who had embraced nanotechyoatogn innovation discourse, had
grievances about the new hegemony of the risk regifthe official mandate of the
government intended the stakeholder forum as anwolwithin regulatory policy-making,
and thus as a practice for reproducing the 'resplendevelopment of nanotechnologies.’
This excluded an innovation discourse, i.e. theketolder forum was definitely not about

business contacts. The official mandate of the K&lds as such:
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* make certain that stakeholder/expert views feeultimt early deliberations of NRCG when
considering what research is needed to set in plppeopriate regulation;

e bring greater transparency to the regulatory dgraknt process;
« inform government policy-making activities in theea of nanotechnologies more generally;

» begin the process of dialogue on nanotechnologigslation between Government and key
stakeholders/experts and between different staller®kexperts;

» clarify and challenge different stakeholder/expentspectives and concerns; and

* add value to the Government's longer-term planpdittic engagement.
(Government 2005b:10)

In relation to the mandate, the direct output afsth meetings might be modest. Binding
decisions were not taken in this forum. One outcdimreexample, was that reports that had
not been known to all members before a meeting wiecallated afterwards. But the most
significant output that occurred might be the cleigrelations among the participants by
means of inclusion. Members of the nanotechnologkeholder forum described the
atmosphere of the meetings as a private convensa@oss government departments,
NGOs, self-governing agencies, and industry. Hpetids appreciated what they called an
"interesting spirit of collaboration” in this forunThe possibility of meeting government
departments directly on issues at stake seemee #ocdpoucial change in British politics. The
meetings were generally composed of several prasens, for example, by academia on the

latest risk research, followed by a discussion. 3¢teedule was usually quite tight.

After having provided insight into the practicestioé nanotechnology stakeholder forum, |
will now explore further how policy-makers trangldtthe ‘responsible development' into

actions by turning to the government's programmpuiiic dialogue on nanotechnologies.

6.2.1.3 Public engagement as network politics

| believe the pitfalls and merits of public engagemin nanotechnologies have been
sufficiently discussed elsewhere (Delgado et allO2@oubleday 2007, Evers & D'Silva

2009, Macnaghten, Kearnes & Wynne 2005, Pidgeon ageiRs-Hayden 2007, Selin &

Hudson 2010). Therefore, | will restrict this seatito a short, descriptive introduction to the
practices of the 'responsible development regimétims of public engagement in the UK
and to some general reflections on my interviewemaltthat touches upon the issue.
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In August 2005, the UK government published its tlibe programme for public
engagement on nanotechnologies." First, two prdigals on nanotechnology were granted
in 2004: Nanodialogues and the Nanotechnologiesa§@ment Group (NEGY}. The third
governmentally funded public engagement projedteddSmall Talk", was also designed
"to bring coherence to the wide range of activiteeund the UK that are focused on
discussing nanotechnologies with the public anderd§ts” (Government 2005b:3).
Furthermore, public engagement groups developedhmhviere not directly funded by the
government, such as the conversation card game dbgnthe "NanoJury UK," the "Global
Dialogue on Nanotechnology and the Poor" and o#iotivities. The most famous public
engagement project is maybe the NanoJury UK, whies initiated by The Guardian,
Greenpeace, the Interdisciplinary Research Colilmr (IRC) of the University of
Cambridge, and the Research Centre of Policy, &thied Life Sciences (PEALS). It
brought together 15 randomly chosen lay people fobfierent backgrounds in order to
provide a space for people's views on nanotechreddg have an impact on policy. The ten
meetings took place within five weeks in 2005 atadited with an introduction to the subject
by invited speakers including scientists, civil istg representatives and government
advisers. Based on this information, the jurors thedtask to deliberate on the issues and to
draw up policy recommendations (see StatementdiNdnoJury UK Oversight Panel).

| cannot assess here how much these public engagesfferts represent a substantial
change in governance. However, | want to pointsmrhe shortcomings of the upstream-
engagement experiments perceived by actors ini¢he dnd in secondary analyses of the
settings. The report on the "Presentation of theviBional Recommendations of NanoJury

UK" on September 21, 2005, for instance, stated:

The working groups on the next steps and implicatitor NanoJury fed back that there seems to be
no specific place where the broad issues raiseanpJury (e.g. transparency, directions of research
spend, directions of technology deployment) coddatdressed. This gap appeared to be caused by no
agency or part of government considering it wag thendate or responsibility to take a lead in this
area.

(NanoJury 2005)

The quote indicates a problem in translating trgiclof pre-emption into practices: the
practicalities of transforming the rhetorical cortmment to 'science and society science
issues' had not been properly thought through.oligih public engagement was a significant

1 Both were funded within the government's 'Scierisewublic engagement programme’
(http://www.sciencewise-erc.org.gk/
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aim of nanotechnology policy, the results were muegrated into decision-making
processes. The manner in which the government thigececommendations that arose from
these public engagement experiments, was, forrnosfdhat they fit them in, in their official
statement, wherever it seemed appropriate. For gbeanthe government statement on
nanotechnologies of 2008 stated under the headigl-through' of ideas and skills from
the research community to industry” which was a-point in the section "How the UK

government is looking to promote the opportunitésanotechnologies:”

Comment — public dialogue revealed generally pasitittitudes to nanotechnologies and a desire for
Government to spend money on nanotechnologies gedvihat priority is given to funding research
and developments that contribute to a wider sog@d such as new medical innovations and
sustainable technologies. The Government shouldstpanotechnologies that bring jobs to the UK
by investment in education, training and research.

(UK government 2008:14)

The quote shows how demands of participants fraptiblic were adjusted into predefined
policies by the government. The meagre uptake dfipeengagement into 'real' decision-
making might be connected to the conception of ipuidigagement of main policy actors in
the field: it was about pre-empting conflicts noboat changing nanotechnology

development.

| argue that the boundaries of public engagemenanbtechnologies were set narrowly. For
example, we saw in the mandate of the stakeholuemT earlier how it articulated the

demand for public participation into the hegemadimcourse of 'responsible development'
which focused on risk regulation. Government deparits involved in public engagement —
for instance, Defra — show a tendency to articufaiblic engagement and its output as
‘educating the public.' The following quote of gilcservant in Defra is characterised by the

‘old’' regime of a Public Understanding of Science:

First public at large don't really know what nambteology means. ... would only smile and say, oh,

that is very interesting. Each of these public gegaent exercises needed to have an expert
explaining what nanotechnologies are and what tloeyd be used for and what the potential risks are.
(Interview material Defral)

The quote also exemplifies how — in this kind oblwiengagement in nanotechnologies —
the public is imagined as an entity that carefullgighs risk against benefits. This is
associated with the genergbpeal to reasoin nanotechnology governance. In the context
of the cost-benefit-weighing consumer, nanotechyplds frequently sketched by my
interviewees as technology of potential. Whereassemers did not see the benefits of
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genetic engineering, so the story goes, nanotecggalas tied up in a story of rescuing us
from climate change and curing cancer. Thus, pefiekers and scientists established a
chain of difference that attacked the general eajeince drawn between nanotechnology
governance and the governance of genetic engirgeevly interviewees frequently argued
along that line of reasoning that the cost-beneéighing consumer saw the benefits of
genetically modified organisms as coming only fribva supplier side.

What this reasoning does is to shift responsihibty the one hand, to the consumer, who is
constructed as a rationally calculating individaad, on the other hand, to industry. As a
consequence, government and the science commegigynragency. If these were the things
that went wrong with genetic engineering, the diogc of developments can be steered
differently with nanotechnologies. One element edponding to this demand for different
governancas the government's public engagement effort. Howeveas | showed in this
section — public engagement is defined and usedwbr. Regarding its impact on decision-
making, it should perhaps be called 'public engaaggrtight.’ In any case, it did not set the
stage for the development of counter-logics chagilep the hegemonic discourse of
'responsible development.' The efforts for pubhgagement (and the mere commitment to
public engagement) integrate demands of developarahtgrowth; they are governed ay

logic of pre-emptiornwith the general aim of creating consensus.

6.3 Conclusion

In this chapter, | showed how the logic of pre-ampgripped across multiple sites and how
a regulatory regime for nanotechnology was set late that consisted of practices of
evidence-gathering, networking, and public engageme the process, a whole range of
intermediary actors dealing with nanotechnologiesea in the form of cross-departmental
coordination groups, citizen groups, and stakeholfieums. There were of course
similarities between the case studies. In both tas) the 'responsible development of
nanotechnologies' was translated into a politicaetfvork governance, i.e. in stakeholder
forums and public engagement. Both cases alsouteibadevelop risk research strategies

indicating that the regime was characterised byceatlogic of evidence-gathering.

As | said above, in the nanotechnology governaagemne in both Germany and the UK, the

political logic of pre-emption manifested itselfiparily in the formation of the politics of
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network-governance. Networking contributed to pmgeng conflicts because potential
opposition became absorbed in the hegemonic projethe responsible development;' it
created equivalences among the members of the retweho can build up strong and
mutually confining relations of trust. Inherent the grip of pre-emption is also that
practices, particularly initiating public engagemeare naturalized. As | explained in the
previous chapter, the conceptualisation of publigagement was based on demarcating
nanotechnology governance from biotechnology gaera. In this chapter, | critically
reflected on what this pre-emptive logic means gablic engagement, arguing that pre-
emptive public dialogue has not much in common whth deliberative democratic ideals in
which these participatory practices are originaibpted. Indeed, in the nanotechnology
networks that emerged in Germany and the UK, we g®t the logic of pre-emption
privileged the construction of cooperation betwaetors, thereby legitimising practices that
sought to forge linkages between potentially opppslemands, at the expense of allowing
for the articulation of a conflicting plurality afemands and the recognition of difference.
The term 'responsible development's function asempty signifier is an important
conceptual enabler for these political practicestréssed this in the chapter as regards the
UK Nanotechnology Stakeholder Forum: 'Responsildeetbpment’ provided a common
ground to bring what was imagined as pre-definegosimg interests at a table for
cooperation. Such stakeholder forums (also the Ranmomnission in Germany) shall provide
frameworks to confine and pre-empt such confligfie a polarization on nanotechnology-
issues could emerge. In fact, the emerging govemapractices in nanotechnology
foregrounded the integrating dimension (to absopposition) as demonstrated by the

embedded practices of public engagement and nieitvgor

This foregrounding of integration is in part thesult of the articulation of 'responsible
development of nanotechnologies’ as not being abislt minimisation but about pre-
emption. The classical regulatory element (i.eredives, laws or guidelines) in the
implementation of this regime was thus only touchpadn implicitly in this chapter. For
example, | described the policy-makers' aim to gadvidence (in the risk research strategy
of the governmental agencies in Germany and imiskeresearch report by the NRCG in the
UK); evidence was seen as pre-condition for reguiatn both cases. In the following
chapter, | will address the question of how thealisse that regulation and risk governance
would stabilise nanotechnology development sedigtentthe connection between

nanotechnology and risk wards off new challengesraaintains its hegemony again.

183/265



7 The Regulatory Debate

In the two previous chapters, | examined how a risffime developed, the ‘responsible
development of nanotechnologies’, and how this odise sedimented in new
nanotechnology governance institutions in the UK @ermany. What | termed the logic of
pre-emption manifested itself in social practiceevidence-gathering, a politics of network
governance, and moves towards scientification.ifstance, policy-makers initiated public
engagement exercises, drafted strategies for msearch, and established governance
networks, for example the NanoCommission in Germamyin the UK the Nanotechnology
Issue Dialogue Group (NIDG). However, | will shom ithe following that once
policymakers moved towards putting in place paléicuregulatory practices in
nanotechnology, the logic of pre-emption becamehéur contested. Nascent tensions
between rival actors were reactivated, competinghatels as what the discourse of
responsible development actually meant in praeirose, and new spaces of resistance came
into being. Such forms of contestation, as wellri@al projects and alliances, and the
potential dislocations that accompanied them, loadet managed or negated if the regime

was to navigate successfully the vagaries of implaation.

This chapter thus shifts the focus of our attenttonthe difficulties experienced by
policymakers in reproducing the emergent risk regon nanotechnologies in Germany and
the UK. | will advance two important arguments.sHy, in the face of emergent risk
governance on nanotechnologies, | argue that paliaigers, who constructed the regulatory
object 'nanotechnology’ in the first place, procéeddeconstruct it once again. When it
comes to the concrete practices of regulation, teghoology thereby suddenly 'vanishes'
because governmental and industry actors rejeatlaggn "in the name of nano" by
highlighting nanotechnology's ordinary and pluradla@acter. In explaining the practices
underpinning the disappearance of nanotechnoldwy,very object of regulation, | draw
particular attention to processes of differentiatio terms of naming, demarcation, and
boundary drawing, examining the rhetorical shifteetaphors and arguments articulated in
British and German policy debates. In fact, muckhef debate came to focus upon whether
existing regulations were sufficient or whether nesgulations for nanomaterials were
needed, overtly politicising the questions surrongdwhether nanotechnology was
considered "new" or "not new", as well as the dgfn of what was classified as

"nanotechnology."
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Secondly, | argue that the logic of pre-emption kedsover this contestation to the risk
regime by negating demands for clear definitiond anambiguous regulations. | suggest
that instead of interpreting soft laws as secomi@oor default laws, soft laws actually show
there has been a change in technology governanke: uncertainty of the object,
nanotechnology, is mirrored in the flexible poliogtruments adapted for nanotechnologies.
Instead of governing through risk (evidence-basguig-emption embraced governance
through uncertainty, whicpre-emptedconflicts by opening up a space for persuasion, for
integration, and for a constant shifting of theipplproblem. Hence, the adoption of soft
laws kept the uncertainty ongoing and the nanota@ogy governance process open and
flexible, informed by a socialogic of adaptation Being prepared for adapting to new
situations allowed most importantly policymakers itdegrate opposition. In terms of
critically explaining the regulatory regime on ngthnologies in Germany and the UK,
nanotechnology governance can thus be interpreteal political experiment, driveby a
logic of pre-emptionwhich strives to keep the governance process dpeallow for

plurality and change.

In analysing these practices of nanotechnology g@aree in each of the cases of Germany
and Britain, | follow a threefold process: firstcdntextualise the regulatory discussion in
each country; second, | show how regulators tryaod off regulation by fragmentising the
nanotechnology field; third, | present how the to@f pre-emption overcomes this
contestation by implementing a new, adaptive wayegulation. | begin with the German

case.

7.1 Germany: Regulating against the background of innoation

For my following presentation of the German subistenregulatory discussion, it is

important to bear in mind the conditions under \Whilse risk regime on nanotechnologies
developed, as explained in the chapters three, Bmd five. Nanotechnology was
constructed as a field which would bring economrowgh, national well-being, and

improved life quality. Because of the extensiontlé signifying chain nanotechnology,
nanotechnology became omnipresent and powerfulctwifacilitated the emergence of
horror fantasies. State elites were gripped by fda of public contestation, and thus

initiated a risk regime, namely "the responsiblgalepment of nanotechnologies,"” in order
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to protect the nanotechnology-project which thescpwed as under threat. Therefore, as |
pointed out before, the risk regime addressed eahablogy beingunder threat not
nanotechnology being a threat, and set out to pnet-¢he threat. In the German context, as
we recall, actors representing industry and teagyktonsultants of the Research Ministry
had rearticulated regulation as an essential elenfestabilising nanotechnology. | showed
that this discursive shift led to the implementated public engagement, to the drafting of a
risk research strategy, and to an abundance ofsadialing with nanotechnologies who
were finally assembled on a national level in tlEbdCommission. Nevertheless, | have not
yet dealt with the policy, the content of theseitpral practices. If regulation was essential,
how was it enforced? How did politics set out tondila this elusive thing called

nanotechnology?

How the background of innovation impacted on nactutelogy regulation can well be
exemplified by the contribution to nanotechnologywernance by the policy entrepreneur
Uwe Lahl. Despite a prevalent uncertainty-discowsblished around nanotechnology by
the year 2005, the official initiator of the Nanalzigue event Uwe Lahl had clear ideas
about the governance of nanotechnology-related.ridk was the director of the Department
for Environment and Health of the Federal Minidwy Environment from the year 2001 to
the year 2009. The former Green politician drew ap regulatory scheme for

nanotechnologies based on concepts of opennesgjlitg, and de-centralisation:

An ideal suggestion would be to develop the poéésitfor environmental politics and to support
nanotechnology, while at the same time risk rese&dntensified and wherever necessary stopped:;
the entire thing as flexible and dynamic as possibl

(Lahl 2006: 50)

Uwe Lahl suggested that a code of good practicéda@place legal regulation. Such a code
should give the biggest possible space for actioimdustry in order to enable innovation,
while at the same time securing safety for workeosisumers, and the environment. In his
here-analysed paper for the journal 'Political Bgygl, he develops a system for a ‘code of
good practices' that circulates around categongh @as "no-go areas” and "innovation
spaces." Code of good practices should define lmoawbid "no-go areas." For example, if
toxicologists define "breathing in free nanopae®l as the biggest health risk, industry
should determine in their code of good practice howset measures to minimise the
exposure to free nanoparticles. In contrast to goreas,” an "innovation space" is

composed of applications of nanomaterials thatthoeight to be safe. For instance, if
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nanoparticles are bound in solid materials whiakvent them from floating in the air and
getting into the bodies. In such areas ("innovaspaces"), the state should abstain from
regulating and concentrate on the monitoring arel dlosing of knowledge gaps. What
counts as an "innovation space" or "no-go-area'Ushbe defined in a dialogue among
economy, administration, legislation, and environmand consumer organisations. Lahl's
ideas are based on self-regulation and on anutistialised dialogue forum. He presents

this regulatory regime as a win-win situation frparticipants:

Advantages for the industrodes of good practice grant companies a scopetain and foresee
ability for future activities and investments. lontrast to state regulation, CGP enable participably
self-responsibility. Attention is drawn to potehtiasues by regular dialogues with administration,
environment and consumer organisations. Thus, coiepdenefit from such arrangements and as a
return they deliver information and data.

Advantages for the environment and for consunferstection for environment and for consumers is
guaranteed by obligatory agreements within the éaafi self-responsibility. Environment and
consumer organisations get up-to-date informatlmoutiproducts and manufacturing processes. They
can bring in their critique, worries and open gisest into the dialogue. By so doing, they can
influence the self-regulation of the economy.
(Lahl 2005: 51-52)

By the year 2009, nanotechnology regulations werarked by these ideas of an
institutionalised dialogue forum and of code of docts. We see how "to enable innovation”
impacted on the regulatory regime. In this chapteet about to analyze how these ideas
caught on in the regulatory debate. The last sedioGermany in chapter 6 ended with the
establishment of the NanoCommission, the functiomtoch can be interpreted as collecting
streams of activities, and with the commissiorterapt to define its work programme. In the
first year of the commission's work an incidentwced in Germany that would influence

German nanotechnology politics, particularly thgulatory debate, and | will turn to it now.

7.2 Germany March 2006: How much magic or risk or nano?

This section tells the story of the "Magic nano%€aas an incidence in German
nanotechnology-politics which challenged the logaspre-emption. | will argue that the
"Magic nano"-case had the potential to point to lihets of the responsible development
regime because it made clear that despite the yiiienary talk, products were on the market
that might endanger human health. | will start wékplaining the chronology of this

incidence and what it was about.
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At the end of March 2006, the Federal InstituteRidk Assessment (BfR) convened an
expert group on nanotechnology for a two-day waoksht, organised by René Zimmer in
the course of a Delphi study. This is a forecastirgghod which asks experts to evaluate the
future development of, in this case, nanotechnol@gyg aim of this workshop was to update
the BfR on research developments in nanotechnotmggerning textiles, cosmetics, and
food. On one of the days of the workshop, an engdoyf the BfR, who was working for
another department in the BfR concerned with pampncame into the nanotechnology
workshop and asked his colleague René Zimmer, whelle could make a public
announcement. He told the audience about a sdrigsisoning cases that were reported to
the Federal poisoning centre and which were cabgedsealing spray called "Magic Nano."
Those affected by the sealing spray suffered frewer®e breathing problems. Some persons
developed lung oedema and had to stay in hospte Giftinformationszentrum Nord
2006).

At this moment, the BfR — one of the governmentggreies we know from drafting the
research strategy — became the institution whegditht "real nano-incident” in Germany
was debated. Subsequently, it played a role as a@or in nanotechnology questions for
some time. In general, the BfR's mandate conceislss"in relation to the end-user" which
consists of evaluating risks and issuing recomminaa on how to deal with products
ranging from food or cosmetics to household retgssiln the context of the BSE crisis, it
was suggested in German politics to, in the futieep the evaluation, management and
communication of risks separated, which then leathstitutional changes. From the BSE

case onwards, the BfR was assigned the main regdap®f risk communication.

This institutionalisation of the BSE experiencesyd the way in which the BfR treated
nanotechnology. In the year 2005, the BfR receithedinquiry by the BAuA, mentioned
earlier, to develop a research strategy togethetherrisks of nanoparticles. At the same
time, the BfR recruited René Zimmer, a trained dmt and sociologist, who was
specialised in citizen participation in environnantssues. He had developed public
engagement settings at earlier workplaces suchea&raunhofer Institute for Systems and
Innovations Research (ISI - Institut fir Systemébueng und Innovationsanalysen) and the
Independent Institute for Environmental ConcerndU(U- Unabhangiges Institut for
Umweltfragen). Looking at emerging issues of naclmelogy with BSE-glasses on, the

BfR decided René Zimmer would be the right man fbe job of dealing with
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nanotechnology. In this institutional context, @emed most logical that the BfR should

foster communication on risk of nanotechnologies:

I had the task to initiate projects on communicagmd nanotechnology and | thought a Delphi study
would be interesting: How see experts the futurbene do they see risks? What are current
developments, which products are on the market, Howexperts evaluate these products on the
market regarding their risks and regarding theteptance by the citizens; and which regulatory
measures might be needed?

(Interview material: BfR)

Thus the BfR approached the new topic nanotechgaloghe year 2006 by organising a
Delphi study and a consumer conference: At the dames the BfR participated in drafting
the joint research strategy with the BAUA and theAtJand it was involved in various
working groups and meetings with other organisation chemical safety, food safety or
environmental health safety — all in all, in diversettings where nanotechnology slowly

became an issue.

So, when the Magic Nano case occurred, the BfRjustsabout to get involved in dealing
with nanotechnologies, as one of the institutiomsvhich the logic of pre-emption had
gripped. The announcement at the expert workshdpndi cause an outcry among the
participants of the workshop, but the participadiscussed the topic rather soberly as a
household cleaning agent causing troubles when inseldsed rooms which by chance had
a "nano” in the name. Only when the news becamat &ssue in the United States, did the
"Magic Nano" case get a lot of attention in Germ#&my. According to an interviewee, the
information about the nanotechnology sealing sptet caused poisonings might have
spilled over to the U.S. news via an entry in afinentechnology forum. Then, important
media, such as the New York Times, took it up &sgassue. Furthermore, the NGO ETC
Group threw themselves into the incident and udedoirepeat their demand for a
moratorium on nanomaterials via a press releadedtitNanotech Product Recall
Underscores Need for Nanotech Moratorium: Is thgiM&one?" A former employee of
the BIR recalled:

Uhm ... we were discussing a household cleaning aganly when the debate spilled over to the U.S.
and Canada and only when particularly the ETC Gratpaware of it, the debate got this nanotouch.
Framed as the first accident with a nanoproduet,diébate got back to Germany and the attention on
the Federal Institute of Risk Assessment intersifie

(Interview material: BfR)
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At the BfR, the "Magic Nano" case fell on fertileognd because the agency had just started
to work on a research strategy and to engage iry rotrer activities in diverse forums. It
took its mandate of risk communication seriouslg @ablished a first press release on 31
March 2006. The article focused on the sealingysprad the propellant used in the spray.
According to the press release, a nanosealing dprageramics and bathroom tiles was
reported to cause breathing troubles. The same sira pump-spray version had been on
the market for a long time without causing problews for the nanotechnology, the press
release explained that the spray was equipped ndttoparticles repellent to water which
made sealed surfaces waterproof and dirt-resiéBdRt Press release 31 March 2006). From
the analysis provided above, the spray obviousbukhprovide one of the main praised
properties and functions of nanotechnology appboat self-cleaning surfaces. The ability
of nanotechnology applications to deliver self-oleg surfaces is one of the reasons why
nanotechnology had such a positive image in survefspublic perceptions of
nanotechnology. People want self-cleaning and \wedef clothes, paints, and surfaces. But
this product was recalled from the market; the Bfiel the manufacturer advised against the

use of the product. Reason for the problem: yehank.

It was a moment of hyper-politicization that disgeghnormal, bureaucratic politics. The BfR
suddenly found itself as the key player in nanatettgy governance in Germany with
worldwide attention. From then onwards, the phodigsnot stop ringing. The topic was
taken away from those who had gained expertisenguhie groundwork, and higher-ranked
people within the agencies took increasingly oveo. talk about nanotechnology lent
celebrity status. The main message of the presagelwas that because a propellant had
been used to spray the product out of the cana¢hesol had become very fine, with a size
of around 10 micrometer per gas drop. These smafllefs can get deeply into the lungs
and could have caused the breathing problems. Hoawhmanoparticles were part of
causing the health problem was still uncertain.

In May 2006, the story took another turn: "No nananagic nano" (news article title by

Nanotechbuzz). As a final BfR press release onsthige declared, nanoparticles did not only
not cause the health problems, but indeed, analysesdrecluded with the surprising result
that there were no nanoparticles in the spray. Batke on betraying consumers by using
nano-labels followed. The manufacturer Kleinmansisted that the product was 'nano’

because it produced a nanometer-thin sealing |dyet.in the year 2009 the company itself
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was still selling nanotechnology-based sealing yspfa Kleinmann's insisting that there
were nanoparticles in the spray did not changelisure of the public debate.

The first nanotechnology-related accident was gitedl into history as not being nano,
when in fact the incident was marked by a very lighplexity. Toxicological studies by
German inhalation institutes and by the Federalif@nment Agency had discovered a
manufacturing mistake when the concerned spray wame filled. When the company
changed from selling the spray as a pump-sprayrtitsiselling the spray as an aerosol using
propellants, the pH value of the substance was gdthnAs a consequence, the liquid
dissolved. Those substances that should causedhiagaffect flocculated and remained on
the bottom of the container. Thus, the cans wdleglfivith the propellant, nothing else. It is
difficult for me as a layperson to report the stfenfindings of the results given by an
interviewee from an institute that was concernethwhe analysis of the Magic Nano
incident. These difficulties from my part, howeveepresent very well what thegic of
scientificationhad done to the case: it was shifted into a higlehgntific discussion and

simplified for the lay public.

The "Magic Nano" case can be read as an episodeofential dislocatory moment for the
narrative of nanotechnology leading us towardsighbfuture, which was masked over by a
logic of scientification It was also a potential dislocatory moment fopdaitical regime

which had not yet enforced any regulations on resfutologies despite the increasing
marketing of nanotechnology products under conaitiof knowledge gaps concerning the
nanomaterials' consequences for human health anérthironment. The incident showed
the limits of the 'responsible development regimé opened up for a risk agenda where it
could no longer be said that governance came imupstream-engagement (before the
marketing of products). German policy-makers maskesldisruptive moment by an appeal
to science which shifted the accident away fromrdéem of nanotechnology. Actors, who
were defined as experts, due for example to tb&icologist background, took the authority

on being able to decide what was 'nano’ and what'wed nano.'

Defining what was nanotechnology, however, trulyd hdislocatory potential. In the

aftermath of the "Magic Nano" case, labelling "naas a marketing tool was discussed.

22 For example, "Best Protect Nano" - a spray thall gitotect the surfaces of cars and motorbikem fdirt
(seehttp://kleinmann.ist-online.ws/pages/de/produkéimbest-protect.php

191/265



This had an impact on the risk regime which sd&at claimed that nanotechnology was too
elusive for getting a regulatory grip. The expansid "nano” that had taken place until the
year 2006 was brought into question and made tbd teedefine what nanotechnology was
urgent. Furthermore, the incident raised awareoktse nanotechnology products that were
already on the market. For instance, the Federats@uoer Protection Organisation
(Verbraucherzentrale), which was at that time gdad of the NanoCommission, put this
issue onto its agenda. A few months after the emtidMonika Buning, the individual
responsible for nanotechnology at the ConsumereBtion Organisation, said at a public

speech at the European Nanofair in St. Gallen,Zew&nd, in September 2007:

But does the consumer know that he buys nano? Weésa. Why yes and no, you will ask yourself.
It's very confusing, isn't it? But | think it issal confusing for the consumers. Because on théaing,
there are producers using the word nano on thd tabthe packages but there is no nano inside and
on the other hand there are products containing-naaterials but the producers do not mention that.
So, how can the consumer know what he is buyingptr

(Buining 2007)

The speech continued by problematizing this assanel of trust between consumers and

industry and argued for transparency and informatghe concluded:

So, what are our demands? What are the demante @drman consumer organizations? First of all,
we think that we need to clear definition of nantemals, | think this is the first thing we need
because otherwise we can't say we want regulatleenwve don't know what is nano really about.
Then we need to clear regulations for nanomatesiadsnanoparticles.

(Biining 2007)

This quote shows well what "Magic Nano" meant f@ari@an nanotechnology governance:
it threw into question whether you can define naabhology. But if you can define it, it is
not elusive anymore and you can also regulatewill Inow go on to explore the politics of
naming nanotechnology in a regulatory debate whiahed around the question of whether
nanotechnologies mean 'new substances' and thwgégelation,’ or whether equivalences
are drawn to common substances and products thatli@ady covered by regulation. This
part of my analysis will focus on the parliamerdaardebate on nanotechnologies.
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7.3 Germany: Is there a nanotechnology to regulate?

The 'Magic nano'-case initiated a debate on whstli$ under the label nanotechnology. Indeed, when
organised expert workshops on nanotechnologiesad #&ready realised that big companies were
hesitating to use the word nanotechnology. Manufacs preferred to use their old terms for the
products. They feared that an entire business hraoald be eradicated if they would first call a
product series 'nano,' and if then a nanotechnadagident would appear.

(Interview material: German social scientist)

In what follows | will show that state elites, whad constructed nanotechnology in the first
period of nanotechnology governance, deconstrugtetbtechnology again in the face of
regulation. | will examine the politics of namingamotechnology which elucidates a
significant aspect of the political in nanotechmypipan aspect usually ignored by traditional

approaches to regulatory policy-making.

The Magic Nano case triggered an inquiry in thelig@aent by the Green Party in June
2006. They articulated the critique that the gowesnt had not carried out the tasks or
fulfilled the demands that were formulated in th@02 motion "Departure into the

nanocosmos:"

Considering that more and more applications of tesfmology are approaching, there are many
questions. Health risks caused by a glass and eeya®aling spray were known to be available for
sales and marketed as nanotechnology product. shuies how necessary ELSA research and risk
assessment is as well as continuously informing phblic. For supporting the marketing of
nanotechnology products and for a sustainable serwoif the success of nanotechnology, potential
risks have to be recognised and removed early.

(Inquiry by the Green Party - 29. June 2006, segt$aber Bundestag 16/2150: 1)

At this point, the processes of differentiatioraiparliamentarian regulatory debate in which
'nanotechnology’ was fragmentized blpgic of differences set off. While the Green Party
raised concerns about nanomaterials in gener#igisubsequent government responses, the
government demanded a differentiation of nanonateriFurthermore, the government
stressed that nanomaterials are in principle cavbyeexisting regulations. What was at the
core of the regulatory debate was the construafantechnology and the impossibility of a
technology at the same time. For a long time theerrative was: There is nanotechnology,
fund it! But suddenly, there was no nanotechnoltgyegulate. How did nanotechnology
vanish? This paradoxon is analysed here by loo&inipe parliamentary debate in the year

% | analysed policy statements on this issue butiavtike to refer to Maria Powell (2007) who condexttan
interesting study of scientists' nanotechnologl fiames.
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2006 and 2007. In the following, | will dig deepato these political logics and show in
detail how these equivalences and differences vtaged out. | will first present the
argumentation of the actors who questioned thetenge of a nanospecific character and
tried to interrupt such equivalences. Second, sgmethose who challenged this and who

demanded regulation 'in the name of nano."’

Among those who brought forward a differentiatedewi on the conception of
nanotechnology was the government. It demandedrdiifiation along the following lines:
first, they stressed differences among nanopastilerm, kind, environment, exposure);
second, they blurred differences between naturabparticles and artificial nanoparticles
and questioned any specific characteristic of naterials. The latter is interesting because
if nanotechnologies do not have any outstandingjqodar character, the entire project of

funding nanotechnology loses grounds.

As concerns the first line of reasoning (the ddfgration of nanomaterials), the government
adopted the position in the parliamentarian regmatiscussion on nanotechnologies that
nanotechnologies should be considered in pluralisThlifferent nanotechnology research
projects and applications were demarcated from e#udr ina logic of differencesdn their
answer to the Green motion, the government saidbtibansideration of nanotechnologies in
laws could not seriously be made because the sftédatanoparticles change depending on
form, size, exposure and application (DeutscherdBstag 16/2322 2006:17). Therefore, the
term nanomaterial should be differentiated. Furtiteee, the government drew boundaries
along a gradation of danger. If nanoparticles gergerative term would be dangerous, this
would only be valid for free nanoparticles (as oggab to nanoparticles bound in solid
matter) and only when exposure occurs in closethso(because the particles would fade
away outside). Thus, a very small segment withim vast field of nanotechnology was

singled out as risky.

After differentiating within kinds of nanomaterialthe second move of government,
operating withirna logic of differencenterrupting the unity of the field 'nanotechnolggyas

to undermine differences between natural nanopestiand artificial nanoparticles. For
example, the government said in their answer tahemanquiry from the Left Party at the
end of the year 2006:
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Considering that there is no obligation in the famttor to label particle sizes of ingredients used
during the manufacturing of the food product — aisb for ingredients on the micrometer scale -, we
would like to ask whether an additional nano-lalvelld be a worthwhile and rational measure taken
in the interest of the consumer. This needs furéxamination. We also have to regard that there are
particles at the nanolevel prevalent in food prasimaturally, for example whey proteins in milk.
(Government response - Dec 2006, see DeutschereBtagl16/3981: 4)

In this quote, the government argues that a nape-implied that all milk products in the
supermarket would need labelling because they ooptateins which are on the nano-level.
This 'argument of place' tries to rule labelling thle agenda by making the demand appear
absurd. The boundaries between "synthetic nanofestl which are manufactured by the
application of nanotechnology, and nanoparticleghe sense of particles at the nanoscale
occurring naturally, are blurred. Blurring theseubdaries normalises nanotechnology and

makes a connection to unexpected risks seem implaus

A prominent and strong proponent of the view thamatechnology was nothing new was
also the Association of Chemical Engineers (VCl)ccérding to their narrative,
nanomaterials were chemical substances, just vegeystaled substances, and thus, they
were covered by many existing regulations for clvahgubstances such as Begistration,
Evaluation, Authorisation of Chemicals Directive of the European Union (REACH)
(implemented on June®12007), worker protection laws, food regulation @mission
regulation. The VCI bridged the paradox of nanomate offering novel benefits on the one
hand but not being something new in terms of rssdeasment on the other by incorporating
a historicity into the use of nanomaterials. Thistorical shift can be exemplified by their

guidance document on the "Responsible Productidrime of Nanomaterials" which states:

For over 100 years, scientists in the disciplineshemistry, physics and biology have studied and
worked with objects that have nanoscale dimensions.
(VCI 2008: 5)

This is an argument of quality that addresses Haacter of nanomaterials as substances
and weaves this form of substance into at least boedred years of history.
"Temporalization is an important strategy in thestouction of political spaces” (Gottweis
1998:254) and, | would like to add, in the decangion of political spaces (i.e. there is no
nanotechnology to regulate). As part of this transist strategy of temporalization, the VCI
document creates a narrative of how chemical eegsnend the chemical industry are highly

experienced in treating potentially hazardous sufzgs by frequently highlighting the
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"decades of experience assessing materials" (V08:26) or "decades of experiences in
managing the risks of new technologies" (VCI 2008:

Once this difference between naturally occurring angineered nanoparticles was broken
down, analogies could be drawn. An often estabtisapalogy was fine particulate; an
analogy by which opponents to nanospecific regutatisuggest that it was not possible to
distinguish between 'naturally occurring nanopbeticand 'engineered nanoparticles' in risk
assessment, and that it thus was not possiblegudate nanotechnology. | was told the
following example two times during my research ier@any: In the course of establishing
risk assessment of nanopatrticles at the workplaeasurements were taken at a chemical
industry company. While the sensors did not indictite occurrence of any substantial
amount of nanoparticles during the first hours,dgrephs suddenly showed a strong increase
of nanopatrticles during lunch time. The explanatias that a forklift truck had crossed the
manufacturing hall and the diesel particulate emissdischarged by this vehicle caused the
reaction on the measurement apparatus. The aneedoth has a certain mythical character
because one time it was mentioned that this hajgpdneng research done by the BAUA
and the VCI while another account located the amtecdithin research conducted by the
NanoCare project, was told to me to point out hafficdlt it was to measure nanopatrticles.
Furthermore, it served to point out that nanoplgsiavere relatively safe, and that daily

pollutant problems might be much more serious theroparticles.

Uncertain situations have no analogies (O'Mallep£03-19, Dose 2004). Introducing

analogies means to suggest that nanotechnologyl dmulperceived as if it were another
substance, for example, 'diesel particulate'. Hetleeanalogy normalizes nanoparticles and
suggests that it thus requires the same problemtisol as for diesel particulate. As

mentioned earlier, policy measures taken to redbheeemissions of fine particulate are
emission thresholds for industry, requirements fiibers or reducing the speed limit for

private cars. These are very 'down-to-earth’ measwharacterised by logic of

scientificationcompared to a moratorium on the entire technoéddield.

A reaction of the Green Party to the governmerggulatory overview addressed the

fundamental conflict about considering nanotechgylas new or not:

You [the government, the author] see no need ftiorg partly because your premises are wrong.
According to you, nanomaterials are in principatex@d by existing regulations such as the chemical
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regulations of the European Union (Reach). Thisrsefo the substances per se but the charactérs tha
only occur at the level of the nanoparticulateadter all not covered. Until now, toxicology wasskd

on the principle that each substance is harmletis aircertain threshold is reached. But today we
know that it is not only the density that determsiibe behaviour of substances but as well the size,
especially at the nano-level. Because of these cteavacters of nanoparticles, existing knowledge
about the behaviour of substances in the enviroharhin the human body can NOT be applied. Out
of this, gaps in regulation are opened in respecthe environment, food, but as well regarding
occupational issues and questions of data protectio

(Green Party 2007, see Deutscher Bundestag 16/4757)

In contrast to the above-mention positions whigkssted that nanotechnology was nothing
substantially different from well-known substandig Green and the Left Party argued that
nanomaterials were new, and that they thereforehimgipow unknown behaviour. In
November 2006, members of the German Parliamentlandeft Party handed in another
inquiry into the government's nanotechnology atiégj solely focusing on risks of
nanotechnologies. The inquiry referred to a predease from one of Germany's social
insurance organisations, called tBECURVITA Krankenkasséccording to their press
release, nanotechnology particles could develop eeplosive dynamics and new attributes
compared to "matter of the normal world." Buildimg on the assumption that nanomaterials
are particular, the Left Party argued that nanagagt were dangerous and toxic for human

organisms.

Consequently, nanoparticles develop attributesrtater of the 'normal’ world would not have. This
might imply the danger that nanoparticles are tdwic the human organism, in fact even more
aggressive than particles of diesel smoke or faréiqulate.

(The Left Party — 2006, see Deutscher Bundestad§86a: 1)

This quote shows how the Left Party was gripped fbgr fantasies that located
nanotechnology outside the "normal world." Additadiy, the Left Party used two arguments
of quality that are of particular interest for teisidy. First, they referred to the expected high
market volume of nanotechnology to underline thgeeacy of their demands to prevent the
marketing of risky products. By doing so, they usee of the strongest arguments from
supporters of nanotechnology, which was efficierenyd economic growth through
nanotechnologies, for their purpose of underlinimg demand for precaution. Second, they
directly attacked the established analogy to fiadigulate. In their inquiry, the Left Party
requested to know whether SECURVITA's descriptibthe danger of nanotechnology was
accurate, how the government planned to act uponteehnology-related risks, and how
the free choice of consumers could be guaranteddeie was no labelling of consumer
products. Labelling and the integration of riske@sh within any governmentally funded
nanotechnology research project were the concesjaests brought forward by the Left
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Party's inquiry. The government answered on Decen@®e 2006. The answer largely
repeated the government's answer to the firstgmaént inquiry half a year earlier in July
2006. As mentioned above, the government consideresting regulations as covering
nanotechnologies. The demand for labelling was at$ected on the ground of existing
rules, i.e. the product safety law (Gerate- unddBkésicherheitsgesetz — GPSG) required
labelling only on safety aspects. Provisions ftwelang to enable consumer choice were not

intended.

These rules are principally directed at safety etspeThere is no provision for other labelling
requirements only meant as categories of choicecémsumers, e.g. concerning the use of certain
technologies in the manufacturing process.

(German government — 2006, see Deutscher Bundd€£3981.: introduction)

While the government's answer picked up on the Rafty's argument of ‘consumer choice,’
it ignored that nanopatrticles could as well reqsiagety labelling. This is another example
of discordant interpretations of the new or mundem@acter of nanotechnology. The Left
Party had stated:

It is certain that nanoparticles can cross biockahbarriers between the blood and the brain, tdaey
get into the placenta and into our skin. Thereftirey hold other hazards than chemicals in a bigger
particle form.

(The Left Party - 2006, see Deutscher Bundestag2l/:1)

In contrast, the government stated:

The crossing of the blood-brain barrier and thegia barrier is often seen as a particularlyoaiiti
character of nanoparticles. However, this substaetaviour is known from medication and therefore
nothing new.

(Government - 2006, see Deutscher Bundestag 16/3981

This line of reasoning implies that it is common Bubstances to cross the blood-brain
barrier. The government's response can be reach astempt to normalise one of the
strongest fear fantasies about nanotechnology,sthatl, invisible particles can invade our

body and get into our brain.

From the illustration of the debate between theegoment and opposition parties, it follows
that the answer to whether we need new regulatromanomaterials or whether existing
regulations are sufficient, obviously depends am fgerspective one has on the question of
the novelty. In contrast to the government, thee@rearty adopted the position that existing
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regulations were insufficient. This grievance wapressed around 'naming' in the face of
the Magic Nano case, which exemplified that unclahelling rules led to products being
labelled as nanotechnology for marketing purposegn if there were no nanoparticles
inside, while other products carried no labels, nviredleed nanotechnology-related effects
were part of the manufacturing or end-product. Gneens tried to underpin their demand
by arguing that regulation would contribute to #tabilisation and social acceptance of
nanotechnology. Nevertheless, the government addpeeposition that existing regulations
covered nanotechnology products and stressedekibifity of existing regulations, like the
German food and cosmetic regulation or the "Deviaed products safety law," which
prohibits the production of potential harmful pratii in general. In this respect, the
government opinion reflects the VCI position. Witgards to chemicals, the government
referred to the applicability of REACH. By way obrclusion, the government found
existing regulations to be sufficient.
In the current state of knowledge, the governmemsdnot see any need for changing existing laws
and regulations because of developments in nanmubémly. The existing system of laws and
regulations on national and supranational levef.((REACH) offers flexible instruments for
recognizing and reacting on potential risks of niadnological developments. Nanomaterials are in

principal covered by these regulations.
(Government - 2006, see Deutscher Bundestag 16/3981

The quote exemplifies that the German governmedt bt intend to take action on
regulation, and that its actions were restrictegadicipating in international efforts (OECD,
EU, ISO). Disagreements as to whether there waskarr nanotechnology or not were still
prevalent in the year 2009, when the governingggm@DU/CSU and SPD brought forward
a joint motion in April. According to an interviewgdiscussions on how much the word risk
might be used (SPD stance) or whether they shasldtalk about chances (CDU) were so
strong that the process of negotiating the motias suspended for almost a year. Finally,
the SPD was successful with their demand that &enepnt of the nanotechnology funding

should go into ELSA research and risk research.

My analysis pointed out that the pre-emption risgime was challenged when it came to
fixing the content of regulation. Logics of differees (naming, boundary drawing) prevailed
in the government's rhetoric and displaced conieststhat nanotechnology was new and
had new effects and thus demands new, specific laggus. By particularising

nanotechnology into a diverse set of particle-fqrthe demand for a unified nano-regulation

was broken into many differential demands. The imgpwand’, which regulators had to
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handle in nanotechnology, was not stopped from nghvbut the contested meaning of
nanotechnology became the focus of the debatehdnfallowing and last section on
Germany, | will show that the logic of pre-emptidmwever, managed to implement a
compromise. It manifested itself in a new stylerefulation: adaptive, flexible guidelines

and codes of conduct instead of strict, definitimpendent classical regulation.

7.4 Governing uncertainty: Ordering reality but allowin g for ambiguities

So far, | explained that the Magic Nano case itatlaa discussion to fix the content of the
regulatory aspect within the pre-emptive regimewkleer, a struggle emerged in which the
ambiguous term allowed for constant rhetorical tshih the regulatory debate. In the
following section, | will show that the logic of geemption bridged the dichotomy between
'no regulation’ and ‘clear regulation.’ | will aeguased on my analysis below, that codes of
conduct and recommendations, such as the onesogedeby the NanoCommission, are

driven bya social logic of adaptatian

Previously, | argued that the establishment ofNeeoCommission can be interpreted as an
attempt to form a space between nanotechnologysacdty in which the relationship
between nanotechnology and society could be disdudhe politicalogic of pre-emption
expressed in the hegemonic regime of the 'resplenddvelopment of nanotechnologies' led
to the institutionalisation of a set of new sociagics and, thus, to a new mode of
governance inclusive new constellations of actélgybe earlier, policy-making was mainly
"an attempt to establish a situation of fixatio@oftweis 1998:264), but below | will argue
that the nanotechnology regulatory regime, whichmsrked by codes of conduct,
stakeholder forums, reports, conferences, and db, frather tries to invent a situation of
monitored openness and flexibility. Nanotechnologight as well point to a dislocation of
how regulatory policy-making is done, because thiesequences of human intervention at
the nanoscale might as well be unimaginable, uké#ile, or never be able to be predicted
(Nordmann 2011). Let me exemplify how this challethgvas dealt with in the work of the

NanoCommission.

As introduced in section 6.1.4, the NanoCommissiak up its work in 2006, and it formed
the three working groups "Chances for environmemd &ealth,” "Risk and security

research,"” and "Guideline for a responsible devakan of nanotechnologies.” The titles of
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the working groups illustrate which work programriee NanoCommission considered
important: name the chances, gather informationsiy and reflect on whether and how we
can govern despite uncertainty (which measure cbelthken when lacking evidence). The
definition of this work programme, which indicatebat the Commission constituted as the
policy problem, was in itself one of the most sabgtl outcomes of the NanoCommission.

Members of the NanoCommission remember:

In a very long process, we defined what the workinggramme of the NanoCommission actually
was. Uhm ... the Environment Ministry did not approass with a detailed to-do list but they only

said stakeholder dialogue, key word 'responsibleld@ment of nanotechnology' with a focus on the
self-responsibility of stakeholders themselves. @futhis, the NanoCommission was created. And it
took us more than half a year to compound with exdbér.

(Interview material: Member of the NanoCommission)

Ok ... in the beginning ... well, it took us about ayentil we actually achieved to have a dialogte. |
was more about getting to know each other and sisgethe others. Everybody wanted to participate
but there was no real goal and we did little cotecveork.

Later the chair tried to govern the process motpudtoriented. We had to speed up. Otherwise the
government wouldn't have anything to show off. Tivauldn't be appreciated, so we had to publish
something. Suddenly there was a pressure to dotkomge

(Interview material: Member of the NanoCommission)

The quotes give a good impression of how the Nanw@ission worked, how unclear its
mandate was, and how the actors tried to find tivay in an unusual setting. Much of the
subsequent work was carried out within the threekimg groups. Each of the working
groups drafted their own interim and final repo#sd these three drafts were integrated into

a final, general draft titled "The responsible as@anotechnologies™ in 2008.

Analysing the final report of the NanoCommissiorme&s most closely to answering the
guestion of this thesis on how governance takesepia situations of uncertainty. As the
central national dialogue committee, the NanoCormsimistook over the task of evaluating
risks and benefits of an emerging technology irttason of insufficient knowledge. Part of
the reaction to this situation was to try to creatder. Based on an analysis of existing
studies on nanomaterials, the working group on aisl security aspects developed three
categories for nanomaterials: a) potential dangepyrobable danger, and c) unlikely danger.
The highest risk potential was ascribed to breathmanomaterials in. In contrast,
nanomaterials bound in a matrix (such as in surtaaings) were considered to be less
likely dangerous. The NanoCommission's attemptabégorization reflects the demands for
differentiations presented earlier. Furthermoreait be read as an endeavour to order reality

and thus, to make an uncertain situation governbplentroducing markers as to where
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governing should start (at the high risk categoAt)the same time, the final report of the
NanoCommission showed a certain inconsistency thith categorisation when it argued,
only one paragraph after introducing these thremdrisk categories, that too little was
known about risks of nanomaterials for a categtiasa and that thus a case-by-case

assessment was needed.

Indeed, acknowledging uncertainty (in contrasteglacting it, like in the BSE crisis) might
indicate the new and dominant strategy of governingertainty, which we can identify in
nanotechnology governance: to allow for ambiguihd aconflicting views. Apart from
inconsistencies like the contradiction betweendbmand to form risk categories and the
demand for case-by-case assessment, the repaussist how it was impossible to give a
general answer on the risk question concerning materials due to their diversity and

various application contexts. The report said:

Considered from a scientific angle, general statégsmen nanotechnology cannot yet be seriously
taken. But such simple answers are looked for kypihblic debate. Maybe the challenge is to deal
with the inevitable complexity, to communicate tb@mplexity and to make these steps of evaluating
chances and risks transparent.

(NanoCommission 2008)

The vagueness of the report represents a posijanio a field of ambiguity, uncertainty
and complexity that does not aim to overcome thaBacies for regulation. Overall, the
final report rather reads like a discussion papantlike the closure of a debate. Working
group number three on the "responsible developrmémtanomaterials” even included a
paragraph with the subheading "aspects where w oot reach consensus:" the obligatory
registration of nanomaterials in a register actdsso the general public, an abandonment
of critical nanomaterials, and the extension of nheotechnology up to 300nm depending

on whether they had nanospecific effects.

The open style of the document is part of the amavioid polarisation, and the allowance for

opposing views can be tracked back to the socadtiwes of writing the report.

For us, the first draft of the NanoCommission répeas unacceptable. [..] We had a different
perspective on many things, and ... yes, we weawuth the entire thing in detail. That means we
added comments with the track-function of the Wprdgramme and we wrote entire sentences new.
So we changed the entire text and added many cotam@h course, not all of these changes were
adopted but the consequence was that the finalldaded substantially different from the first ftra
(Interview material: Member of the NanoCommission)
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Grievances expressed in the report indicate thatworking groups did not take the
uncertainties they faced easily. Particularly, iygort of working group number two on risk
and safety aspects hinted at how they desperagelned to want to get a handle on the

moving sand they faced in the nanotechnology fi@ldinterviewee said:

In the moment, it is like this that nobody actuakally knows what there is to regulate at all..So
what ... what do we actually talk about? Of courgrj know about different applications, but nobody
has an overview what there exists on the market,varich risks may occur, which expositions, for
example. There are ... it is also a big problem fovegnment agencies that they almost cannot
evaluate nanotechnology. So from this arises thee hibat a public register would give an overview.
What is on the market and what are we actuallyinigllabout, which things are there actually that we
maybe have to regulate.

(Interview material: Member of the NanoCommission)

Despite this radical uncertainty, the risk and tsaf@orking group came up with its
suggestion of a three-fold categorization of nantennls. The overall guidelines brought
forward by the Commission in the end were: to idgrdand make transparent who bears
which responsibility in management (good governgncegansparency regarding
nanotechnology-based information; the willingness dialogue with interest groups; the
institutionalisation of risk management and thartgkof responsibility in the life cycle of
the product. Even in the highest risk category, rdq@rt did not demand to eliminate the
possibility of humans being exposed to these naterbut demanded only to minimise
exposure. Thus, the demands expressed were vergratedThe providing of solutions to
how a certain commitment to responsible developmémanotechnology can be achieved
without obligatory regulation was postponed tornk&t phase of the NanoCommission.

The outcome and influence of the NanoCommission lmamproblematized in light of the
following political matter: On November 10 2009etBuropean Parliament and the Council
issued a recast regulation on cosmetic products. ndw regulation talks about "specific
characteristics of nanomaterials” and acknowledgeswledge gaps about the "risks
associated with nanomaterials." As a consequernceégok the step of implementing
requirements for cosmetic companies to inform theofean Commission if they were
about to launch a product containing nanomateriblfss information has to give details
about size of particles, physical and chemical eriigs, exposure conditions, quantity of the
nanomaterials included, and about the toxicologipadfile of the nanomaterials (EU
Cosmetics Regulation 2009:50). Additionally, thevriegislation demanded labelling: if an
ingredient of the product has a nanoform, this tealse indicated on the ingredient list in

203/265



brackets (ibid: 62). The following definition of mamaterials was decided on until a

common international agreement could be reachédt @

(k) 'nanomaterial' means an insoluble or biopasisand intentionally manufactured material with
one or more external dimensions, or an internatstre, on the scale from 1 to 100 nm.
(EU Cosmetics Regulation 2009: 25)

According to the regulation, a publicly availabégister of nanomaterials used in cosmetic

products will be established, consisting of a caaé of marketed products (ibid: 51).

Germany objected to the cosmetic regulation rechsta statement on the proposal
forwarded to the Council (see Council StatementNb&ember 2009), Germany argued
against nanospecific legislation based on the aegainthat current safety regulations,
already in place, only allow for the marketing affes products. This official statement of
Germany's government reflected the position of stigu(VCI) and was not informed by

recommendations of the NanoCommission, despitthalkefforts of a balanced stakeholder
dialogue. In this statement to the Council, Germalso argued against nano-labelling,
reasoning that such a labelling might come acrikgsd warning to consumers. Besides,
Germany requested to make the nanodefinition depenoh altered properties instead of

size (nanoscale).

By way of conclusion, the outcome of the NanoConsmois in terms of influence on the
official political stance taken by Germany was loWwhe governance network had no
decision-making power at all; with their toilsomestail work, they only developed
recommendations. Decisions like the final reporthef first NanoCommission have no legal
status. Furthermore, if we consider Innes and Bsh{g003) general critical evaluation of
participatory governance, the NanoCommission reotasives from industry, ministries or
governmental agencies might not even manage tougeestheir own institutions to
implement the guidelines that were agreed uponinvitiie NanoCommission. However, |
argue that the output of such stakeholder dialoguight not be the recommendations like
Code of Conducts that are issued. The most impoaatput might be that in the dialogue
process borders of what is sayable about nanoteminare enacted. | develop this
argument in detail in another papekn{ 2011) in which | argue that personal relations of

trust are built in governance networks such adNAeoCommission. That again shows that
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practices in a 'responsible development' regimerane about pre-emption than about risk

governance.

7.5 UK - From a demand for evidence to a logic of adaption

In this section, | will explore which actions theewn risk regime on nanotechnology
provoked in the UK and particularly how the UK gawaent met the requests formulated in
the RS/RAENg Report. As introduced in Chapter Fiigk governance became an important
column of the 'responsible development of nanoteldgies’ in UK nanotechnology
governance. From the RS/RAEng Report onwards, aéigal went from being a threat to
innovation to a strategy of securing the developneéthe emerging technology. Now, the
guestion is how these commitments were translatedaction. We do already know that a
set of groups were formed (NIDG, NRCG, stakehofdemm) within a politics of network

governance. | will now turn to exploring the sulpgitze discussions within these groups.

In analysing the UK regulatory debate, | will shatat nanotechnologies lead to a
dislocation of practices of evidence gathering.the context of evidence-based policy-
making, this could have led to a stalemate. In #itisation, codes of conduct are — apart
from self-regulation to pre-empt regulation — egsiens of the demand to act despite
uncertainty. Thus, regulatory action was no lorgestponed until sufficient was known, but
regulation was initiated, even if it was 'lighttéuicFinally, the demand for 'light-touch’

regulatory regime that was, in the UK for instaneepressed in the Taylor Report of the

year 2002, was met:

Clinical proving is vital. A new application needgorous testing for effectiveness if it is to ladén
up on a large scale. The critical issue here idritegface between the developers of applications a
regulators, so that regulatory acceptance of ndivalg systems can be achieved witight-touch'
and speedy regulatory regimes

(Taylor Report 2002: 53, subheading: "Drivers dcdiatpe”, my emphasis)

The narrative of the following chapter is thiae political logic of pre-emptioweakened a
regime of evidence-based policy-making. As alsaedgelsewhere (Barben, Fisher, Selin &
Guston 2007, Kearnes & Rip 2009), the new regwategime is expressed in the new
governing discourse addaptivemanagement. On the following pages, | criticatkplain
how this adaptive governance could catch on. Fas, th will first contextualise the
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developments in nanotechnology governance witherréigime of evidence-based regulation
and within the demand to decrease the regulatamemunow.

A first important contextualisation of the nanoteglogy regulatory discussion is that any
regulatory debate was first and foremost markea Isyrong demand for an evidence base
for policy-making in the Labour government's modgation agenda (Parsons 2002). In
other words, regulatory policy-making based in ahatio know, and knowledge was seen as
a prerequisite for acting. Indeed, already one lod first regulatory discussions on
nanotechnology well exemplifies how the politics tfe nanotechnology regulatory
discussion was gripped by a socialgic of evidence gatheringRegulators stressed
knowledge gaps in their presentations and in thsesguent discussions, and they made it
very clear that nobody considered taking actiotoag as these gaps were not filled. The
following quotes from the minutes of this meetingemplify the hegemonic demand for

evidence:

It was thought that the current levelsesidence and knowledgesurrounding nanoparticles' toxicity
were insufficient to base regulations onand that more work was required.
(RS reg. meeting 11 Feb 2004:2, presentation byeMi&pledge Environment Agency, my emphasis)

The opinion was then expressed thttgood regulation is based on evidencthat a wide range of
people can accept, but it was thought that evidemcéhe ecotoxicity of nanoparticles is currently
non-existent.

(RS reg. meeting 11 Feb 2004:2, my emphasis)

One attendee stated that regulators make a judderhére balance between risks and benefits before
determining the need to regulate, that action cannot be taken in the absence of evidee
(RS reg. meeting 11 Feb 2004:3, my emphasis)

If nanoparticles cannot be measured in an agregdregulation cannot be enforced.
(RS reg. meeting 11 Feb 2004:7)

The Chair then asked what regulators would likede in the final report of the study, and what may
create hindrances to the regulation of nanoteclgyol®ne attendee said that he would like to see
gaps in scientific knowledge identified that may pevent regulation from being formed

(RS reg. meeting 11 Feb 2004:8, my emphasis)

We see how the practices of UK regulators were gmeby dogic of evidence gathering

by which | apprehend that regulators perceivedrtoeiy alternative to be postponing
regulation until sufficient evidence was availabM/hat was true for the regulator's
workshop in 2004, was still valid during my inteewis in 2009, which indicates the

stalemate which can follow from such an evidenggeto

There are certain things that have to be put ineplzefore you ... you know, you have to understand
the characterisation and metrology, the definitibage to be in place before you can start a Ithef
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other work.
(Interview material: Defra2)

While regulators were sticking to the evidence nemment, it was already indicated at this
regulators' workshop that nanotechnologies' conmgaxmight disclose the limits of these
evidence-based practices and thus endanger thentursk-regime with dislocation. For
example, regulators would base their regulatorividiels on measurement of particles on a
mass basis but the special properties of nanofestigould not be considered in such a
measurement based on mass. In addition, it wasowrkiow much the size of a patrticle
says about its toxicology. Thus, the regulatoryadelon nanotechnologies touches upon a
far-reaching issue: the special properties of narimbes might undermine and thus

dislocate social logics of the current regulateagime.

Another attendee felt strongly that a move awaynfnrmass to particle number could result in the
exclusion of some chemicals sikew the whole regulatory picture
(RS/RAENQ's regulators' meeting 2004:2, my emphasis

In sum, nanotechnology brought the contingencyssf regulation to the fore. To be precise,
nanotechnology indicated that customary practidesvadence-based regulation may not

work.

A second important contextualisation of nanotecbgyplregulatory discussions is that, in the
British context, the tendency towards soft laws fwase set against the increasing narrative
that the UK was the most tightly regulated, rislerme country apart from the USA.
Grievances were expressed that Britain as a nateemarked by a collective anxiety about
terrorism, global warming, or child safety that @sed a general fear of challenge, which
again could endanger the nation's entrepreneupmit and stifle competitiveness and
innovation, in part because of the paralysing afustry and business by bureaucratic
paperwork (Rogers - ESRC 2007:1). As a consequethee,New Labour government
attempted to reduce regulation (‘the regulatorydén® in the UK. For instance, one of
Gordon Brown's first actions in office was to mdkie Better Regulation Commission out of
the Cabinet Office and into the Department for Bass, Enterprise and Regulatory Reform,
where the BRC's first task was to start reducingebucratic paperwork for businesses
(ibid.). The BRC continued working along these ps&®s and published, for instance, a
report "Whose Risk is it Anyway" in autumn 2006, igth announced a target for

government departments and agencies alone to Gutesilations (ibid: 29). In this context,
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even conferences were held to educate the puldicthliere was no such thing as zero risk,
for instance, the conference "The End of Zero Ri&&gulation: Risk Toleration in

Regulatory Practice” held at the University of Caithdpe in September 2007. One of the
keynote speakers was Dame Deirdre Hutton, chainetUK Food Standards Agency, who

also participated in the RS/RAENng Report on narwtelogy.

Thus, nanotechnology was also articulated intoraerging discourse of accepting certain
risks. A scientist for the London Centre for Nambieology, whom | interviewed, argued,
for instance, that there were always doubts in mewentific developments in the last
centuries and things that could not be known witle turrent knowledge. Also the
Nanotechnology Industry Association and the goveminsuggest certain risk toleration in

nanotechnology development in their reports:

It is not possible to fully ascertain that a matkis totally safe, and most risk assessment wil@ate
relative levels of hazard and risk. Even materiladéd are essential to living organisms (i.e. thibsg
oxygen, water, etc.) are also lethal in excessosed, but these risks are mitigated against.
(Nanotechnology Industry Association, 2007: 4)

4.6 It is worth noting that it is never possibleld®e completely certain that a product is safe. Risk
assessments, even for products which have beememarket for many years, rely on the best
available existing knowledge. But there is alwayes possibility of further information coming to ltig
which challenges the prevailing view. No progressuld ever be made were we to avoid using or
consuming products until every possible eventudiitgt been explored.

(Government statement 2008: 18)

From this context, we see that there existed codoggcs challenging the hegemony of the
pre-emptive regime: accounts who pledged for preterg public contestation by

eradicating their fears; that is, to change thdipuhstead of nanotechnology governance. It
is important to be aware that 'the responsible ldpmeent’ is only one possible response to
the perceived threat to nanotechnology developmeateasing risk-allowance would have
been another one. When we now come to the seditienta the responsible regime, we

see how its hegemony is indeed contested. Howctimgestation is played out, is the topic of
the next section in which [ turn to the issue aihiy nanomaterials, which exemplifies the

ambiguities and complexities of regulatory policgking on nanotechnologies.

208/265



7.6 Political logics: Rhetorical shifts and strategic aming in the UK-
regulatory debate

On 11 February 2004, Dr. Colin Church from Defrédhee presentation for the RS/RAENng
regulatory working group. He gave an introductiatoicurrent chemical regulations. For
example, he explained that current chemical remguiat divide chemicals into two
categories: new and 'existing substances.'" As ddciy the European Union, chemicals
declared before 1981 were 'existing substanced,emrrything declared after was a 'new
substance.” Once a material was registered, it amas'existing substance." 'Existing
substances' had lower requirements for testing asmkssment (Regulators' meeting 11
February 2004). This rule applies to the Britistotification of new substances regulations”
(NONS) and "Existing substances regulations" (EBRSWwell as to the new EU chemical
regulations, REACH.

What does this anecdote tell; why was this rele¥@nhanotechnology regulations? We see
that the definition of nanomaterials as either 'ravbstances’ or 'existing substances' (in
smaller form) impacts on the regulatory framewagpbklaable to them. If they are classified
as new, testing requirements are strict. If theyy @dassified as 'existing substances' (in a
smaller form), no additional safety tests are regfli The minutes of the first regulatory

meeting, for example, state:

Thus any currently regulated chemical can be predat a smaller particle size without the obligatio
to inform regulators.
(RS reg. meeting 11 Feb 2004:3)

Hence, if | as an actor in the regulatory debateld/@refer that no regulations specifically
for nanomaterials be adopted, it would be advamagiéo argue that nanotechnology was
nothing new, but part of existing substances. Cagunsetly, nanomaterials would be
considered as covered by regulation strict risless®ent criteria would not apply. In fact,
this strategy is pursued and the articulation afotbachnology as something 'not new' is
often supported by diverse stories linking nanatebbgy to existing fields or to the past. In
the following, | will argue that the outstandingdanew character of the nanotechnology
field that policy-makers created in the first périof nanotechnology governance was

deconstructed again, when they field faced reguiati
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In this part of the chapter, | will analyse theddissive logics of including and excluding in
'nanotechnology’ — by ways of naming, creation aqiiealences (e.g. analogies drawn to
nature or to fine dust but as well to asbestos), @eation of differences (e.g. singling out
different fields from within the generative termanmtechnology,’ like engineered free
particles, carbon nanotubes, nanosilver). Apenod |, careful attention has to be paid to
how equivalences and differences are played otlteirextension and restriction of the use of
the term 'nanotechnology.’ For example, Colin Chuseho worked within the chemical
division of Defra, considered existing chemicalulagjons applicable to nanomaterials. Less
surprisingly, his contextually dependent definitioof nanotechnology articulates
nanotechnology governance as one field within chahmegulations and, thus nanomaterials
as chemical substances. Blurry definitions of 'mectinology’ allow for linking it with
different fields. As said in the theory chapterligozal frontiers are constructed, stabilised,
strengthened, or weakened in a dynamic procesaughrdogics of equivalence and
difference (Glynos & Howarth 2007:215.) On theskacus in this chapter.

We can clearly see how logics of equivalences affiekeinces are played out when it comes
to the question of whether nanotechnology is somgtmew or not new. The UK
Government response to the RS/RAENng Report in Z@b®dowledges the need for a full
safety assessment and that particles on the ndaoseg behave differently from their bulk
material. However, the response clearly and exlienisses stating that nanoparticles
should be considered as new materials. This iseeequisite for the government's stance,
which they adopted all along until 2009, that nacbhologies are covered by existing

regulations:

4.3 The Government is committed to understandiegptitential risks and to managing them within a
proportionate regulatory framework. For example, K, in collaboration with others, is undertaking
a substantial programme of research and other megdgathering to inform policy decisions, for
example on whether new or amended legislation isdee& to cover free engineered nanoscale
materials.

4.4 In the meantime, protection is offered by emgstegislation. [...]

4.5 Most products are covered by legislation [...]

4.6 It is worth noting that it is never possibleb completely certain that a product is safe. [...].

(UK government 2008:17)

The quote of a UK government statement on nanot#obies, published in 2008,
exemplifies how government displaces regulatoryisi@as-making according to kgic of
evidence gatheringnd adheres to the stance that nanomaterials aerecb by existing
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legislations. The government also explicitly tatsout 'free engineered nanoscale materials.
The politics of naming 'nanotechnology’ 'free epgmed nanoscale materials' or

'nanoparticles’ is an example of the rhetorical @an governmental reports.

In the government's first risk research report,lighbd by the NRCG in autumn 2005, the
government shifted the definition of the term 'ngawticles.’' Instead of referring to particles
at the nanoscale, which would include natural anificéal (deliberately engineered)

nanoparticles, the government decided to use the't@anoparticles' to stand in for all forms

of engineered free nanomaterials.

The term 'nanoparticle’ has been used in this tefmomrepresent all forms of engineered free
nanomaterials.
(UK government 2005c:1)

This is an argument of definition which centrestbhe names of things in an attempt to
define a thing in an advantageous way (FinlaysoQ7Zb4). This rhetorical shift of
government to redefine the term 'nanoparticle’ wasial. It allowed the blurring of the
boundaries between 'engineered free nanomateriatich are manufactured by the
application of nanotechnology, on the one hand, rmambparticles, in the sense of particles

at the nanoscale occurring naturally, on the other.

The blurring of naturally occurring and engineerexhoparticles is a rhetorical basis for
analogies drawn as part of rhetorical practicesarfalising nanotechnology. For example,
Defra drew an analogy to fine particulate and aialiy at the first nanotechnology
regulators meeting. This analogy has two consecpserf€irst, opponents to nanospecific
regulations suggest that it is not possible toimgsish between 'naturally occurring
nanoparticles' (fine particulate) and 'engineeradoparticles' in risk assessment, and thus
that it is not possible to regulate nanotechnolddye minutes of the first regulator meetings

address this issue, for example, as such:

[...] there is a change in properties between chdmicatheir large and small particulate forms, but
also [that] nanoparticles have existed in the emwitent since before humans. Humans have thus
evolved in an environment rich in nanoparticles] émerefore it might be expected that they have
developed physiology that can deal with them. Wietlew or synthetic nanoparticles may cause a
problem however is currently in question. One peablwhich then arises is how to measure these
'new' nanoparticles against a background of ‘@adbparticles, and whether this may present issres f
regulators.

(RS reg. meeting 11 Feb 2004:3)
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We see that the blurry demarcation between adlfiand natural nanoparticles challenges
regulatory policy-making when there is insufficidmowledge. Second, the analogy to fine
particulate depicts the environmental problem afatechnology applications as a common

problem and as only one instance of environmeraiifoon.

In addition to the fine particulate analogy, otlaralogies are drawn that can be read as
rhetorical shifts towards a naturalisation or ndisagéion of nanotechnology. For example,
interviewed researchers from the National Physicaboratory and the Institute of
Nanotechnology, as well as documents of the Nahatdogy Industry Association, argue
that there is much similarity between nanostructuraterials, in the sense of deliberately

engineered materials, and the structure of maseoiedurring in nature.

There is risky research done by people dealing digbases caused by viruses. This is probably more
worrying for me than people making devices a lititesmaller than before.
(Interview material: Nanoscientist)

This line of reasoning attempts at normalising neckanology. An argument frequently used
by scientists is that viruses operate at the natesdthough they are part of nature. Hence,
the argument is that there is something in natut@chv is more dangerous than
nanotechnology. This step of normalisation is somes built upon by promoters of
nanotechnology by establishing an equivalence iehse and technology with ‘fundamental

laws of nature.’

As long as we have not gathered the data, we damadrstand the fundamental laws of nature and
hence policymakers cannot take decisions.
(Interview material: Nano Lobby group)

We see that part of tHegic of evidence gathering to construct the relationship between
technology and nature as though the world is oetethwaiting to be discovered. The
advocates of nanotechnology employ a political ghetthat ignores the intervention of
humankind into nature, which could create sometipiryiously non-existing. Besides, this
idea is based on the fantasy that human beingsudrerdinated to never-changing, almost
all-mighty laws of nature and does not take intocaat that these laws were written and

constructed by humans themselves.
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Another strategy of normalisation — as part dbgic of differencenterrupting generalised
demands for regulation of nanomaterials — whicbentified in my UK interviews was a

strategy of temporalization, similar to the temfiaesion employed by the VCI in Germany.

Looking at things like crystals, crystal structutee ordering of atoms, the spacing of atoms, easb
done for almost the century. So, it's really an @tject which is becoming more of uhm ... an 'in'-
subject at the moment.

(Interview material: Nanoscientist)

In the British context, part of the articulation n&notechnologies as something old or
common is the reference to the Lycurgus cup. Thecgbwhich is property of the British
Museum in London, was created 400 AD in the Romapike and changes colour when
held up to the light. The opaque green cup turns gtowing translucent red when light is
shone through it (see British Museum online). leslahis because of light effects on the
nanoscale, which scientists understand today (Narlowpotlight, July 31, 2007). Civil
servants participating in the NRCG and NIDG reférte the object in my interviews in
order to articulate nanotechnology as somethingttha been used for centuries. Thus, they
employed an argument of quality (Finlayson 20074)5&hich aims at establishing the
nature of nanotechnology application as handionadtk, with a century-long tradition.
These equivalences contributed to the regulatobateby strengthening the position that
existing regulations were sufficient. They weakermmmhnections to unexpected risks,
because things that are well known do not behavaninunexpected way. Articulating
nanotechnology as equivalent to environmental pokly ancient objects or well-known
products contested the demand that nanotechnologydwequire special regulation due to

its novelty.

A policy paradox (in comparison to the governmerdfaim that nanotechnology is
something old and natural, as exhibited in theualéis towards risk regulation) is that the
demands to invest in nanotechnologies are basdtieoarticulation of nanotechnology as
something new and outstanding. Because the vemyrenaif materials changes on the
nanoscale, nanomaterials are supposed to be diffscan the same material on bulk scale.
As analysed irperiod |, the fantasy of inventing something entirely n@ivexploring the
last frontier, and of overcoming the limits of nauunderpinned the rise of nanotechnology.
In contrast, the empirical data generated in thgulegory debate indicates that
nanotechnology is not new at all. In the followingyill take an even closer look at what
happened to the supposed novelty of nanomatendkeiregulatory debate.
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7.6.1 Regulatory reviews: Prevalence of a logic of defece

The novelty of nanomaterials and a general demanddnospecific regulations was further
weakened by considering nanotechnology applicationsrelation to existing fields.

Throughout my interviews and in the analysed polimcuments, nanotechnology was
constructed as inherently uncertain, complicated, @ossing departmental boundaries and

scientific disciplines, which challenges the wapple are specialized in, i.e.:

Nanotechnologies and its applications are ratheerde. Therefore, in a sense they are not .... you
know there is not a natural epistemic communityohe start to be interested in food, people start t
be interested in computing, you know, it ... it ...citosses it crosses ... nanotechnology crosses
sectors but then again so does, for instance, wagtdation. Nevertheless, people you meet in the
waste circles are completely different from pedpiat you meet at the nanotechnology circle. Most
people are if you like single issue specialists.

(Interview material: Expert in regulation)

As a consequence of the articulation of nanotedgyointo diverse fields, many reviews of
existing regulations were carried out. The existietevant environmental and product
legislation ranged from the Notification of New Stdnces Regulation (NONS); the
Existing Substances Regulation (ESR); the Chemidalgard Information and Packaging
for Supply Regulations (CHIP); the European Regigin, Evaluation, Authorisation and
Restriction of Chemicals (REACH) Directive; to th&egrated Pollution Prevention and
Control (IPPC) Directive, as well as different watsedical devices and foods directives
and regulations, and so on (in all, about 35 dwes). All these laws contain the premise
that, in principle, you should not release anythingp the environment that could be a
problem for human health or the environment. Whek@attweis concluded in his study on
biotechnology that the meaning of ‘recombinant DiNiA&zards' and its hegemonic status in
the political discourse was stabilised by crafteghew regulatory policy narrative that
semantically linked such diverse fields as the gmiddn of citizens from the hazards of
genetic engineering, workplace safety, and econanudernisation (Gottweis 1998: 78), |
assume that the articulation of risks related tootechnology into existing regulatory fields
destabilised attempts to articulate these risks ag neks because it linked nanotechnology
applications within known and regulated areas. &@mple, the UK government statement

on nanotechnologies asserts:

214/265



Regulatory reviews

4.7 To assess whether existing legislation is aalieqto deal with potential risks from nanoscale

materials, the Government commissioned reviewshef ddequacy of existing legislation, and an

independent overview to identify any existing otgrdial gaps, inadequacies or inconsistencies. This
work concluded that the existing regulatory framews broadly adequate, although there is the

potential for engineered nanoscale materials tafakide regulatory control in certain circumstasic

[..]

4.8 In this respect, nanotechnologies are no diffefrom other new products and technologies and it
should be recognised that these are potentiahewdssarily real, regulatory gaps. [...]
(UK government 2008:17)

Hence, the 'newness' which potentially could beugitve was weakened and the argument
that nanotechnology was already covered in existagglation strengthened. Besides, this
huge field of nanotechnology with its proposed $famative effects was disentangled and

separated by relating it to single fields.

Regarding the argument that nanotechnology wasreduey existing regulation, Defra, for
instance, particularly proposed that REACH (thentical regulations of the EU which
requires a general registration of all substancedyted in or imported to the EU) is a good
regulation for nanomaterials. But already at thst fregulators' meeting in 2004, problems
with applying REACH to nanomaterials were pointed. @ he strict testing and registration
requirements of REACH apply only to chemicals prtliabove one tonne per year. One
tonne would be a rather immense amount of nanapestiby 2009 that amount had not
been produced at all. So, nanomaterials would ae¢ lto be considered for registration and
risk assessment because they are used in muctesngaim to kilogram proportions (Defra
SID 5 2/05 206: 3). This problem was also arti@daby one of my interviewees from

Defra, but at the same time diluted within the samberview:

Nanotechnology isn't excluded from REACH ... becathsy are chemical applications. They ARE
covered. The fact that they are a new version obably old material doesn't mean they are excluded
just because they are small. If you have a newnagtgou would have to register it under REACH
no matter whether it is on the nanoscale or wheathisrwhat they call above scale, just normal size
The fact is the nanoscale doesn't make any differeyou would still have to register ... yes,
nanotechnologies are covered, just that they aedl simesn't make them special in any way.

(Interview material: Defral)

The interviewee argues that nanomaterials are edvby REACH by strangely turning
around the arguments of those who say nanomatearalsnot covered. The respondent
stresses that nanosubstances are not excludedREOACH. But the point is that already
registered substances in bulk form do not haveeteeistered (and tested) again in particle

form, even if their behaviour is completely changed
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Strategies of including natural nanoparticles i ttiscussion about nanotechnology
regulation can also be found when it comes to teeudsion of labelling requirements. The
scenario created during an interview with policykers of the NIDG was that the entire
series of supermarket products would have to bellb nanotechnology, in case of an
obligatory nano-labelling. They employed the argomthat cheese would have to be
labelled nanotechnology because it was producecerimymes coagulating milk at the
nanoscale; and whereas these processes have Ipdied & some 6000 years or more, they
can be better understood nowadays using nano tgpas{which means in this case forceful

microscopy and light-scattering techniques) (seed\gcience Centre DK).

By way of conclusion, the analysis of the regubatiscussion on the previous pages shows
the prevalence of logic of differenceemployed by regulators to prevent or displace
demands that nanotechnology is new and has neat®ffdich would require new, specific
regulations. Rhetorical practices of drawing an@sgcontribute to normalising or
naturalising nanotechnology, which makes a conoectio unexpected risks seem
implausible. In the following section, | will takbis discussion further by shedding light on

the politics of problem definition in nanotechnojog

7.6.2 Shifts of Attention: Nanoparticles — Nanotubes -Ad&ver

A particularity in nanotechnology governance is tpelitics of problem definition.
Regarding the substantive regulatory discussio® duestion is, what of this vast
nanotechnology field should actually be regulatesiill argue that a challenge in the policy
field is that the question, what is the policy desb, is constantly shifted. Nanotechnology
remains elusive and difficult to grasp in regulatiovhich allows for shifting the policy
problem rhetorically. In addition, there are nocdisive strategies aiming at a fixation and
closure of the field, but rather,lagic of adaptationprevails. One consequence is that the
process of defining the policy problem is kept apknthe following, | will develop this

argument in more detail.

From my close reading of policy documents and thalysis of interview accounts, |
conclude that a striking element of the processdeadfating nanotechnology governance in
the UK was a shift of attention towards differerdlds of nanotechnologies. As shown

above, this process of disentangling started iiehRS/RAENg Report that picked out ‘free
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engineered nanopatrticles' within the field of nachnhologies. Over the years then, carbon
nanotubes and nanosilver were shifted into thedafuhe debate, next to free engineered
nanoparticles. | argue that each time a topic wasdht up, the debate was restructured in a
way that contributed to the attempt to disentarigte broad term ‘nanotechnology’ again.
When the term was extended to include almost eviexytas we have seen period |, this
proved to be unfeasible within a regulatory regwhevidence-based risk assessment. Thus,

policy-making made attempts to single out diverskl$.

In the following, | will describe the three areasitt are most often articulated as potentially
problematic: (engineered free) nanoparticles, carbanotubes, and nanosilver. In one of my
first analyses of UK documents in 2006, nanopasictood out as major policy issue. When
| conducted a first series of interviews in May 0@hich happened to be right after the
publication of Ken Donaldson's study about carb@matubes' asbestos-like behaviour,
interviewees were most concerned about nanocarbesitdn my second interview series in

spring 2009, nanosilver was the hot topic.

First, attention was drawn to the possible hazasdess of engineered nanoparticles, for
instance, by the RS/RAENng Report. They feared esged nanoparticles differ significantly
from the particulates which were traditionally exaed by toxicologists, and that normal
exposure tests would not work. From the outset RBERAENg defined the problem posed
by nanotechnologies as how human beings and theroement were exposed to
nanoparticles and what consequences this exposase for human health and the
environment. Thus, the regulatory topic was defiaschow current and future regulation
should prevent possible negative consequencesnattezhnology applications. As a result,
the problem definition in policy-making was focusea nanoparticles from 2004 to 2006.
Already, the topic of the first regulators meetmg nanotechnology was on engineered free
particles. This shows a successful problem dedinit in excluding other concerns — by the
Royal Society and Royal Academy of Engineering wbavened this regulators meeting.
Accordingly, the first government report focusedmamoparticles. In the review progress of
government activities in the UK in 2006, sometintles notion 'nanopollution’ was used,
which connected environmental and health problemas ¢tould arise from the effects of
nanoparticles when they enter the body or staynéenvironment (for example, in lakes

after using sun milk with nanopatrticles). Risk sattoncentrated on 'nanoparticles.’
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Second, carbon nanotubes came on the policy ageeckuse of equivalences drawn to
asbestos. "Carbon nanotubes: the new asbestosthevéile of a publication itNatureon

20 May 2008. The article talked about the resuiis study conducted by Ken Donaldson of
the Institute of Occupational Medicine (IOM) in Bdurgh which suggested that carbon
nanotubes could pose a cancer risk similar to tiaasbestos. Carbon nanofibres were
similar in size and structure to asbestos fibrepeliments with mice conducted during the
study showed that an exposure to nanotubes causedieansuffer from an inflammation of
membranes around some bodily organs. For peoplehatidoeen exposed to asbestosis, this
kind of inflammation was one stage leading towaa@scer. This did not mean that the study
showed the fibres caused cancer because there nweexposure studies, like inhalation
studies, but the materials were injected. Howegarbon nanotubes were already on the
market in consumer products such as tennis raciets golf clubs. The beneficial
characteristic of these materials was to strenggiveducts but at the same time to lighten
them. The study's team recommended that governshentid take action to prevent people
from being exposed to these materials and proedt health. Now, the government would

have had the evidence it required, but as Manriifg9) says:

Facts alone are not an issue, because when facksawn there may be debates about their relevance;
or facts may be seen differently; [...].
(Manning 1989:77)

The UK government responded to the study by foguaiitention on the study's claim that
the potential health threat only referred to carlbamotubes that were free, whereas the
fibres in available consumer products were embeddedomposite materials. Hence, a
further refinement (and therewith exclusion frome tpolicy problem) took place: if
nanocarbontubes are hazardous, it is only free. éhethermore, the IOM's results that only
long carbon nanotubes could represent a dangerigiiBghted compared to the safe short
and curly nanotubes. Again this shows an argumgatpattern in the government's rhetoric
of focusing on one element within nanotechnologypesblem in order to deflect from

nanotechnology in general.

During my interview series in 2009, nanocarbontulvesre largely off the debate.
Increasingly, carbontubes were no longer consideasdpotential threat, which was
accompanied by a decline in interest from the sifiercommunity after the promising
properties of carbontubes proved not to be eagiptied. For example, carbon nanotubes

218/265



clutched to each other, and singling them out (ideo to apply them) was a difficult

exercise.

Third, the regulatory debate moved to nanosilver:

From a personal point of view, | am beginning tel flaat carbon nanotubes are ... uhm ... a bit of the
.. well ... yeah ... they are not the main area to wabput. [...] | am much more interested in
nanosilver and its potential, not ... not for humaalth effects but certainly for environmental eféec

[...]

The Advisory Committee on Hazardous Substancesbkas asked for advice on nanosilver. [...]

There are not that many products of nanosilverhennarket in the moment ... uhm ... there is a lot
of research done but many results are not con@usithe moment. So, the ACHS is putting together
an advice in the moment on where we need to go, iext whether we need to take regulatory

measures, whether we need a precautionary apptoaettd nanosilver products and an advice for
further direction of research.

(Interview material: Defra2)

And | think nanosilver is quite likely to be it. &wer or later there will be a catastrophe caused by
nanosilver getting into someone's gut, getting imater treatment works or something and then
everybody will wake up and say, oh, why didn't iepghis?

(Interview material: Chemical Engineer with focusBnvironmental Technology)

We know what silver will do particle-sized. Butthe nanosize we know it behaves quite differently.
We don't know how and we won't know how over a kmpgeriod. So, there are some interesting
scientific issues.

(Interview material: Member of the House of LorBidence Committee)

The rhetorical shift of the policy problem to naitver is another example of singling out
one risk issue within the broad nanotechnologydfidlanosilver came on the agenda when
the U.S. Environment Protection Agency began a syidead investigation into nanosilver
(see Hasslberger December 07, 2006). Nanosilveami#sacterial properties. Its application
ranges from textiles (antibacterial socks availailélarks & Spencers), to food additives
and laundry machines to baby dummies. The consegsenf a widespread application of
the material to the environment have not yet bexsearched. One fear is that bacteria
develop a resistance to silver of all sorts, simitathe increasing resistance to antibiotics.
This would be problematic as silver is used, foaragle, as an important antibacterial
coating of medical devices. In 2009, the House ofds subcommittee of the Select
Committee for Science and Technology, which wasestigating into ‘food &
nanotechnologies,' identified nanosilver as ontheffew real problems in nanotechnology.
Also, the UK Advisory Committee of Hazardous Substs (ACHS) was running an

examination of nanosilver and developing recommegows for Defra in the year 2009.
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Interestingly, within this narrow focus on nanosilya further exclusion was taking place by
arguments of place: nanosilver was increasingly @aas purposeless public relations effort
in the marketing of products. In my interviews, eammental scientists and Defra
guestioned whether products like socks that comtamosilver to prevent them from stinking
were useful. This is an argument of place becausws for maintaining the promises of a
nanotechnology which is without risk and shiftkyigreas to the edge by articulating risky

nanotechnology as useless and deviate forms oteeammlogy, anyway. For example:

On a personal level, | can't see much uhm ... mgehad silver in a lot of products. You know when
it's put in socks, underpants and the overallstigk... You know, what's the point of this? Pecgle
not going to die; bacteria have been around loragas you're healthy there is no problem.

| can see that there is a lot use of silver inaiertnedical applications; in bandages an anti-bbtte
property is clearly a useful thing to have. But a@ay ... in other applications it is just anothety of
selling more products but that's entirely useldstoesn't have any beneficial use at all.

(Interview material: Toxicologist)

Nanosilver is widely used as an antibacterial, égample for wound dressing. There are probably
many beneficial aspects of those uses but youkedgm to see slightly less important applications.
There are uhm ... uhm ... like babies tummies, you krtbey put it in their mouths. | think there are
baby tummies with nanosilver ... you kind of thinklitlere isn’t any point in that, isn't it? Therg i
not any benefit for the baby or for anything else iaving an unnecessary application of nanosilver.
You got nanosocks as well, clothes with nanosiamt ... there are all sorts of using of nanosilver, i
is a really trendy application and it may be tHaré are significant problems and there is a lot of
research going on at this point. [...]

(Interview material: Defra2)

The aim of the discussion in this section was twashow the agenda of regulatory debates
constantly shifted in nanotechnology and how argumef definition reset the boundaries

of the problem differently again and again. Whihe tconsequence of these efforts was
reflected in the tendency for regulations to besodered unnecessary for nanoproducts,
critical voices tried to keep the debate alive Igessing products yet to come. Like

proponents of nhanotechnology in the 1990s whoeshidittention towards the future in their

demands for funding, it was claimed that regulationld be necessary to future generations
of nanoproducts even if not to present nanoteclymeto For example, the RCEP Report
wrote:

[And third,], in the longer term, we are also camgal that more sophisticated third and fourth
generation nanoproducts may represent a furthprcdtange in functionalities and properties, which
would be even more difficult to capture in a regutg system primarily focused on the bulk chemical
properties of a material.

(RCEP 2008: 5)
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By way of conclusion, | argue that the pre-emptiis& regime was contested and policy-
makers set out to deconstruct nanotechnology wiheame to regulation. First, references to
objects from the past and common consumer prodiikes,cheese, as well as analogies
drawn to fine dust establish an impossibility tokla with the particularity of engineered
nanoparticles. Second, attempts at disentangligglight complexity, because the concept
of nanotechnology lives from its simultaneous atation as new and not new, and thus
cannot be easily disentangled. As shown in thé é¢ingpter on the UK, the social imaginary
of the 'newness' of nanomaterials and the pronasas industrial revolution were essential
for a rise of the field in the first place. But notluese claims are neglected. Third, references
to future prevent a closure of the regulatory dekstd allow for potentially integrating
upcoming issues. In sum, nanotechnology as pdlispace is maintained, but kept vague
and elusive. In the next section, | will criticalgxplain how the logic of pre-emption
nevertheless manifested in regulatory action (enfdrm of standards, a voluntary reporting

scheme, and a code of conduct).

7.7 Implementing different regulatory governance in the UK: Towards
adaptation

In my analysis of the UK regulatory discussional/é so far established the argument that —
similar to what happened in the German case — ubstantive nanotechnology regulatory
discussion was marked by lagic of differencewhich particularised and thus rejected
demands for regulation 'in the name of nano.' A&tgame time, the constant negotiation of
what nanotechnology actually is, dislocated a r&guy regime which was marked lay
logic of evidence gatheringyou cannot produce clear measurements, if thelaay object

is not even defined. Nevertheless, the governmeiierated their social practices of
evidence gathering, which led to grievances, whialil show below. In the following and
last section on the UK, | show how the logic of-praption overcomes its contestation by
implementing a new, flexible, adaptive way of regian.

We know that the Royal Society and Royal Academ¥nfiineering published a holistic

study on nanotechnologies, inclusive recommendstion risk governance. For example,
they demanded precautionary measures that naroearshould not be washed out in the
waste stream from laboratories. After the publaa®f the RS/RAENng Report, government

departments — governed by thalitics of network governanceset up government networks
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(NRCG, NIDG) and governance networks (stakeholdeurh, public engagement). As the
government was gripped by the fantasy that we caemg, in the sense of control and steer,
as long as we only know enough, government aawitvere gripped by a strong demand or
logic of evidence gatheringvhich manifested, for instance in the establishmanthe

Nanotechnology Research Coordination Group (NR@&ye learned on earlier.

Within Defra we set up a cross government reseaodhdination group. There are five Taskforces.

The first looks at measurement, characterisingyeiigrg. Another is looking at exposure. And they

want to find out what are the potential exposuvgsere nanotechnology is used, how might they get
out in the environment, how the main exposure ®wuteuld be through ... different ways that you're

exposed to it.

(Interview material: Defral)

The NRCG should coordinate and plan risk reseantb nanotechnologies. Thus, the
government focused on filling the knowledge gapsl aegulators were convinced that

action could not be taken before this was done.

The vague and elusive discussions that often wemircles and the lack of action taken
(apart from the establishing of working groups lee publishing of reports) because of the
logic of evidence gatherinigd to some grievances that were expressed byieteges of
mine and in the policy debates. Their problem wes it might take many years until
measurement techniques were refined, and we mglgrnget to the point where we can
know everything about nanomaterials' behaviour.sTthey demanded to take action despite
uncertainty. Nevertheless, regulators followed rthenswerving course of collecting

evidence.

In addition to this disagreement about when ta segjulatory actions, discontent developed
because of a lack of governmental funding on redearch. The RS/RAEng had demanded
funding for risk research. But the government did allocate funding. The Royal Society
and Royal Academy of Engineering's reaction to fmwernment response expressed
disappointment that no new money was dedicatedsearch to underpin regulatory activity.
Also the media picked up on this, as noted in thegool of the Nanotechnology Issue

Dialogue Group (NIDG), which had coordinated thev@oment Response:

There was a short discussion on reactions to theekament Response. Members considered that the
Royal Society comments were mostly favourable mied that the Royal Society were concerned
about lack of any new funding. It was noticed it media in general had picked up on this, bt tha
there was no large-scale backlash against the Gmestt's stance.

(NIDG 2005)
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Thus, there was no budget allocated for increatiegknowledge base, when at the same
time government insisted on evidence-based regylgtolicy-making and nanotechnology

regulation thus was led into a stalemate-like sibma

The lack of regulatory activity in combination wihlack of funding for risk research caused
grievances. In 2006, the Council of Science andiielogy conducted a review of progress
on actions set out in the Government's responteet® S/RAEng Report. For this purpose, a
subgroup was convened, and a call for evidencepuhbtished?* Critics like Greenpeace,
the Institute for Occupational Medicine, and coneer scientists took issue with the
government's claimed commitment to fund risk redeam the 2006 CST review.
Researchers within environmental sciences andraskarch interpreted the low funding
made available for risk research as showing an llingness of government to act. The
critics challenged the government's new identitypeiihg a responsible actor by a counter-
logic that established a new chain of differenaeghe form of a new story of decline:
whereas the UK government had taken the lead in 'mésponsible development of
nanotechnologies,’ it said this was no longer e critical statements pointed out that the
government employed a circular reasoning when fagg risk research was needed before
regulatory action could be taken, but then no mdoeyisk research was provided. A joint

statement of the RS/RAENg, for instance, said:

The Government highlighted that the significancetto§ recommendation will depend on whether
specific types of free nanoparticles or nanotulveshazardous. However, the Government's failure to
provide adequate directed research funding to tigas this means that there remains insufficient
evidence.

(RS/RAENg Response to Call for Evidence by CST)

Similarly, the Institute of Occupational Medicinengplained:

Even at this stage, it is not clear how, when deed if funds will be allocated. We are particylarl
concerned about the emphasis on responsive modinfuy the Research Councils. From the
perspective of the research community, it is diffito see how a piecemeal approach such as this ca
result in the necessary strategic programme ofarekegiven that all of these proposals will be
assessed individually.

(vgl. IOM Response to Call for Evidence by CST)

|t was answered by: The BSI Nanotechnologies Statisation Committee (NTI/1), the Department of
Health, the European Nanotechnology Trade Allia@reenpeace, the UK Government, the Nanotechnology
Engagement Group, the Nanotechnolgy Industries éagon, the Royal Society/Royal Academy of
Engineering, the Royal Society of Chemistry/Ingétaf Physics, the Safety of Nanomaterials Inteiglmary
Research Centre (SiNRC), the British Soil Assogiaind some international scholars.
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And Doug Parr, for Greenpeace UK, in 2006 saidh&t 2nd CST Review Subgroup
Meeting:

The publication of the RS/RAENng Report was seea @asning point at the time, but it appeared not to
have been taken on-board by the Government. Theref e.g. GM had not been learnt — with about
100 products with nanoparticles available there wasrisk assessment framework in place, and
regulation was weaker than it had been for GM.
(Greenpeace 2006)

These critical statements articulated the demandufading of risk research and a coherent

risk research strategy.

According to an interviewee responsible for the ataohnology activities of the
Environment Agency at this time, the problem was lihat the government was unwilling to
act (as critics accused the government of) but tiete was a governance failure in the
handling of the new nano-field. The uptake of hbe RS/RAEng recommendations should
be tackled in the political process was quite palér. The RS/RAENg outlined the need for
five to six million Pounds a year over 10 years figk research. Usually, such funding
would be distributed by the Research Council. Havethe government decided to allocate
the decision-making on distributing funding witlgonvernment agencies itself when it came
to nanotechnologies. The argument for this move thas government departments and
regulatory agencies were in a better place to wbaled industry and what industry's needs
for nanotechnology research were. This shows tatogic of commoditisatiorgripping
technology governance and the articulation of nectotology into innovation discourses, as
we saw inperiod |, have not vanished in the risk regime of nanoteldgy, but that they are
maintained in the ‘responsible development of reototologies.’ So, government
departments had to fund nanotechnology researcle. gioblem, however, was that
government departments did not have the mandafeni basic research. This was the
mandate of research councils who again had no mamnddund nanotechnologies and thus
sat on their hands. The two new governance bo®&3G and NRCG, could not fund
research because they were lacking the mandatetbprdown. So, nothing happened for

some time.

It was only through the individual initiatives oblpcy entrepreneurs (such as the former
leader in the Environment Agency of a group workiog nanotechnologies) that an
environmental nanoinitiative providing funding fogsearch on environmental effects was

set up. He described the process as ground lev&t wo
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| started a programme of research from the groyndacause we didn't have the mandate to fund the
research from the top down. So, we ... | got a coopliadustries and from government together and
said we need to put up money to nanotechnologies.

| remember it was back in December 2005, when Ilit@slly trying to say look we need to get over
some money here, none of them had it! The reseaarghcils were sitting on the table but for them it
was not a big issue because they had no mandate.d&épartments, they did nothing actually,
government departments couldn’t fund anything.li&rally nothing happened.

Then | had to go the backway and literally know tfeople at the research councils to say set a
programme up with money which we did [...] in 2005.

But it was very much a ground ... sort of grass thotg ... it wasn't ... it didn’t come down through
the normal routes of government saying we are gairitave [...] money here.

(Interview material: Environment Agency)

In short, while the government stressed knowledges gabout nanomaterials, there was a
lack of action to change this situation in thetfiysars of institutionalised nanotechnology

politics in the UK.

Interestingly, when | entered the field, one thihgt was puzzling to me was why there was
no opposition lobby against nanotechnologies. Qhey NGO "British Soil Association,”
which promotes organic food and cosmetics, demaadetbratorium on nanotechnologies
(British Soil Association 2008, Smithers 2008 ineT@uardian). After my interviews, |
came to the conclusion that the struggles were msat#le. It was the evidence-based
regulatory regime (not nanotechnology itself) whbdtame dislocated and challenged in the
course of nanotechnology policy-making. The chgés sat at the interface of academia

and regulatory agencies.

Proponents of a new adaptive governance regimeshwhian alternative to evidence-based
decision-making, are situated in academia. A wetvwn scholar is David Guston. He is the
director of the Center for Nanotechnology and Sga¢ Arizona State University. In 2007,
he and colleagues published, for instance, theential article "Anticipatory governance of
nanotechnology: Foresight, engagement, and iniegrat which argues that
nanotechnologies' uncertainties and complexitieguire new assessments and new

engagement in the production of knowledge:

Anticipatory governance implies that effective antis based on more than sound analytical capacitie
and relevant empirical knowledge: It also emergaes af a distributed collection of social and
epistemological capacities, including collectivéf-séticism, imagination, and the disposition &afn
from trial and error.

(Barben, Fisher, Selin & Guston 2007: 991)
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Barben et al. consider public engagement and figceaario workshops in nanotechnology
governance. Other scholars, such as Owen, GriegeBeown, thought these ideas through
even further. By the year 2009, the demands froad@mia for anticipatory governance
transgress the boundaries of STS scholars. Na@otechnology Nature commentatiie
physicist Simon Brown argues, for instance, thaot@chnology governance is marked by a
'new deficit model.' In contrast to the old defigibdel, which assumed that lay people had
to be filled with knowledge in order to be positiwevards new technologies, the new deficit
model presumes that scientists have to be filleth wWnowledge in order to stimulate
regulatory action. Brown points out that the impatihanomaterials might never be fully
assessed, and he calls for beginning the processgofation by giving up on the idea that

we will ever know and that we have to wait withukgion until we know:

Effective governance of emerging nanotechnologié$ require an acknowledgement of these
unknowns, an open and adaptive approach to regnjatihd the courage to make decisions.
(Brown 2009)

Another important scholar is Richard Owen, the ferneader of the UK Environment
Agency, who became a Professor at Westminster tBiiyein the field of "Responsible
Innovation” because he considers academia therbethee for developing new ideas
towards technology governance. He and his PhD stadem at developing adaptive risk-
governance frameworks which facilitate near-terntiglens and thus overcome the
postponement of decisions until risk assessmeatadable (Grieger, Baun & Owen 2009):

If the development of regulation based on quantiatisk assessment is an inherently slow
governance process, then one answer might be tertaké research that leads to one or more
governance frameworks that are more responsivadapitive.

(Grieger et al. 2009:6)

The last UK report on nanotechnologies, which wasdacted by the Royal Commission on

Environmental Pollution (RCEP), also articulateis triew of adaptive governance:

[Increasingly], it will be impossible to settle qiimns about the environmental and human health
impacts of nano- and many other new materials sterdly and in a timely fashion using traditional
risk-based regulatory frameworks. [...]

These considerations of trans-science, world vieavel the control dilemma suggest that
nanomaterials, like other emerging areas for teldmyyp require an adaptive governance regime
capable of monitoring technologies and materialstteey are developed and incorporated into
processes and products.

(RCEP 2008: 15)
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The demand for adaptive governance mechanisms, evescame the dichotomy between
the view that existing regulations were sufficiemd the demands that new legislative
regulation for nanotechnology was needed. For eigntipe RCEP came to the conclusion
that many aspects of hanomaterials were alreadgredvby existing regulations, but that
there might be instances where it might be necgdsago beyond the existing regulatory
arrangements — and this was by means of new gavegrerrangements (RCEP 2008: 59.)
Adaptive management can be read as an answer venpréhat the existing regulatory

regime might be dislocated because the reliancevaence-based policy-making could not

be sustained under conditions of uncertainty.

I think it is a common political governance issnet just in the UK. It comes back to similar issoes
demanding regulation and very poor mechanisms lihdithat gap between innovation and
regulation. They just don't know what to do. Theyrely on regulation, or ... and ... the trouble is
that people don't understand what the policy wakdii is and ... we don't understand ... we don't
have enough ... we have lot of uncertainty becausedwst have any data. We're going to
commission programs of research which will infotme development of policy and regulation. We're
also going to have voluntary reporting schemes tidatus about what people are making and those
two information strands come together and on thasbaf that you amend policy and regulation.
That's the policy, that's the framework, that's gogernance, it's evidence-based policymaking but
because innovatiois in its nature innovative, it doesn't fit the eiigt model. Regulation always has
to try and catch-up. So, you have to go beyond lagigm and you have to accept that with
nanotechnology we probably won't have a reguldfibfgr purpose method supporting regulation.
(Interview material: Former regulator)

This discourse sedimented into the general tendémayanotechnology governance for
regulators to integrate what they referred to aadaptive, and thus flexible, management in
nanotechnology governance. This practice pre-emgateeimerging conflict, as articulated in
the critical quotes of Greenpeace, the InstituteOotupational Medicine, and the Royal
Society. It was translated into the dominant sait lapproach towards nanotechnologies,
such as codes of conduct or voluntary reportingess: the UK's Voluntary Reporting

Scheme (VRS) on Manufactured Nanomaterials wasclaohby Defra in September 2006.
The idea of the scheme was to open a way for ingasid research organisations to submit
data on nanomaterials that would provide the gawemnt with information to understand the
risks posed by free engineered nanomaterials (efn@depage, nanotechnology policy). The
VRS was largely considered to be a failure by nigrinewees due to the disappointingly
low submission rate. As of May 2009, Defra had iresk only 13 submissions. Requests for
a mandatory scheme were rejected with the arguthehtnandatory schemes would have to
be implemented on an international or Europeanl.léAmother voluntary measure taken

within Defra was that the Environment Agency issgeilance on safe handling of waste
materials containing nanotubes (Environment AgerZ808). The briefing included
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suggestions on the classification of waste contgimano carbontubes (CNTs) within the
waste directive (as 16 03 03 inorganic wastes auintadangerous substances), as well as
an outline of current knowledge on how to destroteptially hazardous nanostructures. The
guidance stressed that only waste containing urcoONTs was concerned. Former
responsibles from the Environment Agency as wel asember of the chemical division of
Defra considered this guidance as precautionarysaneabecause it was based on a single
study that produced preliminary data on CNT's rddante to asbestos in a mice
experiment. Another guidance document on the safellmng and disposal of manufactured
nanomaterials in general was developed by thesBriitandards Institute. Apart from that,
the Responsible NanoCode was issued by the Namalegy Industry Association (NIA)
and developed together with Insight Investment tred Royal Society. The Responsible
NanoCode issued seven principles on how to dedl mainotechnologies in a responsible
manner and a series of good practice examplesrdatipe, the work on the code was
marked by considerable troubles, to the extentritaty working group members opted out
of the process. From the perspective of actorsthikeRoyal Society, the aim of the code was
to try to get industry to acknowledge responsipilit nanotechnology. From the perspective
of industry, the main advantage of this code fosibess was, according to the NIA, to
demonstrate a commitment to being open and pra@adtivaddressing the potentially
controversial emerging technology (Friedrichs 2068)wever, the good intention had to be
proven when it came to commitments. There were e@mscthat the code could become too

strict, e.g. by incorporating the best practicesneples into the principles:

There have been some problems with the British .codkistry is not against regulation, the question
is more subtle. What sort of regulation and at wtwts a regulation? You know, they thought it
would be much softer. But then they feared thenddcbe legal consequences for breaching a civil
code ... when ... this must not be true ... it is compldew do you measure compliance? People
involved have not really foreseen or thought abibat what they might have been doing in that
process really is to make a statement. What's dereil responsible? It is actually about puttingegut
on people.

(Interview material: Expert in regulation)

| would like to conclude with this quote which exgifies clearly that the responsible
development regime was contested in practice wheamie to fixing its content.

By way of concluding this section on the UK, | saggthat we should not interpret the soft
laws as second order, default laws, but that thayadly show there was a change in
technology governance, which is that the uncenaoft the object nanotechnology was

mirrored in the flexible policy instruments adaptedchanotechnologies.
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Codes of conduct are facing the critique that they not binding but this flexibility is necessary,
otherwise you are stuck with definitions.
(Speaker of the European Commission at the Nana@diteey \Workshop March 2009, London)

Hence, the adoption of soft laws kept the uncetaongoing and the nanotechnology

process open — both aspects that allow for integyatpposition.

| think nanotechnology has already or has alwaysnbeautiously sketched as a technology with
potential and government recently has been wiltm@ccept uncertainties. [...] Public engagement
was certainly the big story that came out of GMt Biucourse there has been a lot of subtle workibee
done around nodal governance, around differeniofigxperts - about considering having more well
defined experts, e.g. working group Royal Socigty.] In general, there is more openness and
willingness to do experiments with policies ... alalb the other things like the nanotechnology
stakeholder forum, whenever was there a GM staklehdbrum, you know, it opened up government
process, that's pretty good governance.

(Interviewee Royal Society)

The opening of the political system by a logic ak-pmption led to an integrative
governance and to a weakening of the evidence lagdiich is expressed in the new
governing discourse of adaptive management. Nesledh the Responsible NanoCode
exemplifies that there are shortcomings in the endrrtendency to consider existing

regulations as sufficient and to adopt only volaptaeasures.

7.8 Conclusion

From the beginning, the 'responsible developmemaoibtechnologies' driven by a logic of
pre-emption emerged to secure support for the eahablogy-project. In this chapter, |
clarified what regulation against the backgroundimiovation means: a new way of
regulating had to be developed that integrated sipgodemands. Such a regulatory regime
has to be flexible and adaptive; indeed it is nauastion of regulating developments in

nanotechnology but of avoiding contestation andlan

In Germany, | showed that the Magic Nano case ideeinted to the limits of the
responsible development regime. It was also a piatesislocatory moment for a political
regime which had not yet enforced classical reguiat on nanotechnologies. However,
German policy-makers managed to conquer this disripnoment by an appeal to science
which shifted the accident away from the realm ahatechnology. In fact, the constant

redefinition of nanotechnology laid at the centfé¢he nanotechnology regulatory discussion
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such that nanotechnology constantly seemed to lvamieenever it came to questions of
‘hard’ regulation. In this process, policy-makeffeatively normalized nanotechnology by
blurring differences between natural and artificiahoparticles (e.g. similar to milk proteins,
historicity (we did it a long time), similar to #nparticulate). My analysis carved out
whether regulation was considered as sufficientecémrest on the particular perspective
taken on novelty and the dynamics of innovationth&t same time, the logic of pre-emption
privileged or found a way out of what seems anesgliscussion on novelty: a pre-emptive
regime does not take a stance whether nanotechn@agpvel and how to define it. In so
doing, uncertainty is acknowledged and promotea agw way of regulation in form of
adaptive, flexible, open guidelines as solution.

There was a similar story in the UK. The outstagdiand new character of the
nanotechnology field that policy-makers createdthe first period of nanotechnology
governance was deconstructed again, when theyfiektl the challenge of putting in place
concrete practices of regulation. Because new aobss require stricter regulation,
nanotechnology's newness was increasingly downglayy blurring artificiality and
novelty. In addition, nanotechnology was articuflateto existing regulatory fields which
destabilised its extraordinary character and thenashel for nanospecific regulation.
Furthermore, if problems arose (i.e., nanosilvieese problematic areas were excluded from
the signifying chain 'nanotechnology.’ Neverthelegsevances were expressed that the
government was not taking action and the demanaki® action despite uncertainty became
louder. These demands were addressed with adaginek thus flexible nanotechnology
governance that — as in Germany — sets aside dge¢mgefine nanotechnology. In fact, we
witnessed across both cases a change in techngogynance, with the uncertainty of the
object nanotechnology mirrored in the flexible pwli instruments adapted to
nanotechnologies. It is to such broad conclusie® &hanges in regulatory governance that

| now turn in the conclusions to this study.
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8 Conclusion

This thesis set out to answer the guestion of hegulatory regimes come into being,
surfacing the limited attention paid to hegemonyraditional accounts of policy-making. In
detail, | addressed the conundrum of how a pa#dicuhterpretation of the regulatory
problem with a new technology, and of its soluticould catch on under conditions of
uncertainty. Indeed, | sought to address this cdrum of how to regulate a new technology
through a study of nanotechnology governance imfaay and the United Kingdom. In my
analysis, | identified a new form of regulation winiis characterised by — what |
conceptualised as —lagic of pre-emptionThis logic of pre-emptiormanifested in a new
regulatory regime marked by the 'responsible dgretnt of nanotechnologies.' In so doing,
it led to a governance regime that rearticulated tfotion of regulation against the
background of innovation. In this concluding chapteecapitulate the key elements of this
analysis, critically evaluating the work of the io@f pre-emption in Germany and the UK,
how it came into being and the lessons, both feo and practice, that can be drawn from
the study. | begin by reviewing how the logic oéqmmption worked in my two case studies
in the identified new way of regulating the unknown

8.1 Pre-emption: A new way of regulating the unknown

As | said above, in seeking to explain the emergent a regulatory regime in
nanotechnology, | identified what | characterisetlas emergence of a new regime of
regulating an emerging technology in both Germang s@he UK, with the primary
contribution of the analysis being to demonstraie lthis regime was characterized by a
political logic of pre-emptionNanotechnology is governed by the continuing imaigon of
potential conflict and the strong demand to avosthpsation and protest. Therefore, the
political logic of pre-emption led to a nanoteclowy regulatory regime which can be
understood as the hegemony of the responsible @aweint discourse. Nanotechnology
governance is marked by conditions of uncertaimy i@ such a context, disagreements and
competing truths range from what the policy problactually is to the means of policies.
But successful governance must bind at least soimibese things together (Finlayson
2007:550). Hegemonic discourses (i.e. responsildgeldpment) bind together; they

constitute alliances and transform thus, in soaral political practices, separated identity
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positions into a collective 'we.' Drawing on paststuralist policy analysis in general and on
the contributions of political discourse theoryrf@lized in the logics-framework developed
by Jason Glynos and David Howarth in particularapproached nanotechnology regulatory
policy-making with the assumption that a (regulgteegime consists of social and political

practices that are characterised by social, paljtiand fantasmatic logics. In the case of
nanotechnology, | identified across the cases $n@al logics which characterize this new
form of pre-emptive regulation: a logic of scieit#tion, a politics of network governance, a
logic of evidence-gathering, a politics of namingdaa logic of adaptation. When |

recapitalise them in the following, it must be ddesed, of course, that in the examination, |
draw analytical distinctions that in practice ai#ficult to maintain as all practices have

social, political, and fantasmatic elements.

The socialogic of scientificatiorcaptures how the social practices of the govemaators

in Germany and the UK who dealt with the challenfi@manotechnology were marked by

demands for reason and factuality, and practicesvimfence-gathering. That is, what was
considered as an emotional debate on GMO issuesejeased; nanotechnology discussions
should be based on ‘facts.' Therefore, demandsstoassessment were, for example, fore
grounded. The logic of scientification operatedlifierent ways in my two case studies but
it was in both cases installed by a political logit pre-emption. In these moves of

scientification, when nanotechnology was articuads risk issue but as well as a technical
matter, nanotechnology politics became depolitttisecause the visionary debate was left
behind. | critically explained that the horrific ni@sies could be excluded from the
nanotechnology-discourse because dbgic of scientificationNanotechnology as a policy

issue was channelled into a regulatory debate irctwthe demands for considering the
ethical and social aspects were met by public esmgagt. In Germany, for example,

nanotechnology was relocated into a science diseoand equated as a technical policy
issue similar to fine particulate. In the UK, nasatnology policy-makers, for instance,

demarcated a scientific discussion from critiquesch as Prince Charles, who were

discredited as believers in science fiction.

Most importantly, thepolitics of network governancé suggest, captures how the logic of
pre-emption manifested itself in the arena of puleihgagement. The politics of network
governance led to an abundance of networks atuwarmgmvernance levels in both cases

reaching from stakeholder forums and cross-depataheoordination groups, to citizen
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groups, and public engagement, e.g. dialogue farudetworks and the integration of
multiple actors within them contributed to pre-emg@t conflicts because potential
opposition was negated, once every actor was abdonb the hegemonic project of
'responsible development.' In short, it is diffictd maintain a critical position, if you are
part of the governing 'we." Networking is a pobliqractice with the outcome that the
elements, the actors, become related (a chainuwWagnces) — they become moments of the
responsible development discourse which changeg tlentities. In this instance,
responsible development came to function in bothin@ay and the UK as an empty
signifier which provides a common ground to enabla potentially opposing actors can
work together. These distinct manifestations of pbétics of network governance have in

common that they absorb potential opposition.

With the sociallogic of evidence-gatherind argue that regulators perceived their only
alternative to be postponing regulation until suéint evidence was available. In other
words, because knowledge was seen as a prereqtositacting, decision-making on
regulation was constantly postponed. For this neasgulatory policy-makers, especially in
the UK, have talked about ‘filling the knowledgegasince the first regulatory discussion
until today. Indeed, how much nanomaterials beaisk for human health or for the
environment is unknown. Risk research desperatsyns to try to catch on with the speedy
marketing of new nanotechnology-products, but thessults seem to stay behind.
Uncertainty might prevail for a long time becauseentional toxicity tests are partly
inadequate and measuring nanomaterials is inhgreathplicated because what is true for,
e.g. a gold particle of 4 nm size might not bed/édir a silver particle of the same size and it
might not be valid for a gold particle 1,2 nm simeither. In fact, the behaviour of
nanomaterials is impacted by abundant factors, asahanufacturing process, characteristic
of the material, density, size, and so forth. Iis ttontext, practices of evidence-gathering
could have postponed regulation eternally. Theegfoine logic of evidence-gathering is

intertwined or challenged by the logic of adaptatio

The sociallogic of adaptationcaptures how the logic of pre-emption masks owterntial

moments of dislocation by keeping nanotechnologyegmance open and flexible. Instead of
closing discussion on nanotechnology regulationth winambiguous rules and clear-cut
definitions, the uncertainty of the regulatory abjenanotechnology, is mirrored in the

flexible policy instruments adapted to nanotechgi@s. When a struggle about definitions
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and rules loomed, the logic of pre-emption mangésn soft laws which negates closure
and thus wards off the eruption of conflict. Thgiof adaptation represents the newness of
technology regulation most clearly: Nanotechnolggyernance, in this respect, seems like

a political experiment, which allows for pluraligyyd motion.

In fact, | demonstrated how it impacts on nanotetdgy regulatory policy-making, when
the political space of nanotechnology is kept eish my analysis athe politics of naming

in the field. As such, the regulatory object nachtelogy seemed to 'vanish', when it came
to defining the content of regulation, such thandads for nanotechnology regulation were
particularized by highlighting the diversity withthe nanotechnology field. Thus, while the
first empirical chapter shows how nanotechnology wanstituted as a ‘promising project’
by subsuming diverse scientific fields, the laspeioal chapter explains that this unity was
dissolved in order to prevent regulation. The necdahology regulatory policy debate
focused on the question whether nanomaterials needpolicies or whether existing ones
are sufficient. In the debate, nanotechnology wasnalized by advocates of the position
that nanospecific regulations were not required. &mample, a strategy to deflect from
nanospecific regulation was to question nanospepifbperties and to highlight the diversity
of materials on the nanoscale, including their shagharacteristics and behaviour. So,
discussion in the science jourrdature with which | introduced this thesis was part of a
regulatory discussion which revolved around thestjoe of how 'new' or 'not new'
nanomaterials were. My analysis tracked how paligkers demarcated nanomaterials from
each other or from other materials. | contributedthe literature of nanotechnology and
society with this analysis of how nanotechnologjoex used the term nanotechnology in
regulatory debates in concrete contexts. In bothUK and in Germany, the governments
underpinned their stances that, according to ctrierowledge, existing regulations
sufficiently covered nanomaterials by highlightitttat nanomaterials were ordinary and
therefore ordinarily covered by existing laws tganherally prohibit the release of dangerous
materials into the environment or on the marketndechnology's exceptional character,
which advocates constructed in the innovation-pkenb nanotechnology governance, was
downplayed by connecting nanotechnology to ordinpojicy problems such as fine
particulate, by strategies of temporalisation, Whaonnected nanotechnology with long
time-experience, and by blurring the boundariesveen the artificiality of engineered

nanoparticles and naturally occurring nanoparticles
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This complex array of social logics characterisesgalatory regime which is marked by the
hegemony of the responsible development discounsketlae logic of pre-emption. This
dissertation brought out the complexity, contingereontradictions, and multiple logics at
play and ultimately the politics of nanotechnologggulation. In fact, the logic of pre-
emption goes further than the logics of anticipatimentified by other scholars of
nanotechnology governance (see Kearnes 2009, Batbaln2007). Crucial in pre-emption
is not, generally-speaking, the anticipation andgmation of technology development and
the intervention at an early phase, but the imaginaf potential conflictand that — this is
my argument — nanotechnology governance is aligmelde goal to pre-empt conflict, that
is, to avoid a politicisation of nanotechnology.tAé same time, this is not to reduce public
engagement to a ‘pure’ instrumental act but toligighthat the logic of pre-emption has
important implications for democratic policy-makjngs | will discuss below. Another
demarcation to the anticipatory governance wor&tbérs is my level of explanation; that is,
| investigate why nanotechnology actors set outdtat right" with nanotechnologies at all
in the first place and why the imagination of ari@patory radar system could catch on:

How, in detail, did this new pre-emptive risk regimmerge?

8.2 Explaining the emergence of a regulatory regime

My dissertation critically explained how a pre-eimpt regulatory regime on
nanotechnology, 'the responsible development obteahnologies,' developed. Deploying
political discourse theory, | have demonstrated the process of the emergence of a
regulatory regime is best characterised as a hegemooject, dependent on socio-political
context and on an ability to present itself asdhly possible alternative which implies the
role of fantasmatic appeals and articulation. Imtast to the premises of traditional
approaches to regulatory policy-making, a fruitiavestigation into the emergence and
change of regulations thus does not focus on aaubait on conditions of possibility. The
starting point for any regime to become embedddtegemonic struggle between political
projects; that one project becomes hegemonic ismphas exclusion. Indeed, hegemony is
gained by constructing a dominant discursive foromatwith an empty signifier:
Constituting such an empty signifier involves defqhwhat the hegemonic project is and is
not (a constitutive outside) and in this process nhedb strategies and fantasies play a
crucial role. Horrific fantasies are projected ottte outside, while beatific fantasies fill the

inside with content. Demarcation by political lagithat function as chains of equivalences
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(referring to the inside) and chains of differen¢rederring to the outside) is thus central for
the stabilisation of hegemonic projects. By takihg into consideration, | could therefore
demonstrate what the conditions of possibility wéve the nanotechnology regulatory
regime to develop. That is, | deconstructed whatptoblematizations of nanotechnology in
policy-making were demarcated to in the specificieolitical context of my cases. Most
importantly, the construction of the object was tcanto this analysis, while it is often
ignored in standard accounts. As | will conclude tie following, | carved out the
importance of fantasy in the constitution of nachtelogy and in the initiation of
regulatory response, as well as the importancewofext, and the role of articulation and of
the emptying of meaning.

First, | addressed the role of fantasy and thectffe dimension of nanotechnology
governance. When nanotechnology rose on the agdrsit@éence policy, policy-makers were
gripped by powerful fantasies of what there wasdme: a technology which would bring
economic growth, technical leadership, unemploymstiop of world hunger, and a solution
to climate change. These promises were carriedygyolicy reports marked bgractices of
forecasting which contributed to stabilising the emerging tealbgy. When,
nanotechnology later was articulated into a cascddechnology and governance failures,
such as the BSE crisis, cancer caused by asbest@\VO protests, state elites (i.e., civil
servants, STS community, industry representativesje alert to these developments.
Against the background of GMO protests, they weippgd by the fear that the public
might be prone to believe in horror fantasies, sashhe grey goo scenario. They came to
perceive the innovative nanotechnology-projectrageu threat and the discourse could catch
on that all efforts had to be aligned to avoid aeottechnology governance failure.

Consequently, regulation was set in place to ptakes nanotechnology-project.

We see, thus, how the construction of nanotechiyodogl fantasy were important vectors
impacting on the upcoming regulatory regime. | sedwn both case-studies how regulation
was re-articulated from a threat to innovation tonecessary element guaranteeing
regulation. My analysis brought to the fore thae tmove towards a risk regime on
nanotechnologies emerged from internally; thafr@en policy-makers who started to pre-
empt what was potentially threatening innovatioheyl put in place a regulatory regime in
order to stabilise nanotechnology development.dth lzases, the 'responsible development

of nanotechnologies' could catch on because namwbéagy turned into a policy issue of
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"applying lessons learnt.” In other words, nanotetbgy governance was the solution to the
problem of GMO. This demarcation to the outside @l the dismissed other) was again
central for stabilising the new hegemonic regimeesponsible development. Policy-makers
in Germany (i.e., the VDI TZ, the VCI, DECHEMA) agell as policy-makers in the UK
(i.e., Defra or the RS) took this equivalences leetwvnanotechnology and biotechnology as
given. Enrolled in this way by the fantasmatic agpef the wow-yuck narrative, they
articulated the responsible development as the altdynative. As a result, the logic of pre-
emption gripped across policies and could manifestarious practices. It set in place

governance practices as characterised in the pregiection of this conclusion.

In fact, | suggested throughout my study that fesponsible development' could catch on
because the concept bridges the dichotomy betwegmgss and stand-still. It represents the
fantasy of 'getting it all' by constructing the pibdity of a win-win-situation: we still
continue developing, but responsibly. Thus, 'respgide development' does not endanger the
vision that the nation-states Britain and Germaany gain a better quality of life and general
well-being through nanotechnology. It does not dhréo steal enjoyment, such as a

restrictive moratorium would.

Second, | demonstrated the importance of contexddmpnstructing the process of the rise
of nanotechnology as a research field in the dgeereconomy of the two case-studies and
by embedding the discursive shift towards the resjibe development of nanotechnologies
in the general move towards a public regime ofrsx@egovernance. | pointed out that we
have to consider that a shift in research and deweént policies to innovation policies took
place in the 1990s in both countries; a shift whiehs characterised by @discourse of
commoditisationThe overarching policy aims of such innovatiofitms were that research
should quickly be translated into tradeable prosiuCtassical rhetorical tropes of innovation
policy are efficiency, exploitation and competitio Policy entrepreneurs articulated
nanotechnology into this rhetoric and thus it cogddw. | showed that nanotechnology was
articulated as part of an overarching modernisgbiaject in both cases: of the 'politics of
catch-up' in Britain and of 'ecological modernieatiin Germany. Furthermore, | pointed to
the circulation of international nanotechnologycdisrses and to their reiteration in the UK
and Germany. Particularly, the rise of horror farda in America (Drexler's grey goo, Joy's
Why the Future doesn’t need, uend Crichton's science fiction noveftey) changed the

context of nanotechnology governance in my cases.

237/265



Third, my analysis pointed out that an articulattdmanotechnology as solution to problems
of the time was accompanied by loading and emptgirtge term 'nanotechnology.’ As such
| brought out the contingency in the constitutidmanotechnology. The construction of the
regulatory object impacts heavily on the emergeagulatory regime but is ignored in
traditional studies on regulatory policy-makingoriically, the extension of the signifying
chain 'nanotechnology,’ that developed in the iation-period, made it possible that
nanotechnology came under threat because nanoteggngeemed to be omnipresent and
powerful. The promising nanoworld was ultimatelyaldbnged when, internationally,
technology critics and NGOs argued that nanotedgyotould get out of control and that it
might constitute a risk for human and environmehglth and safety. As this was based on
the extension of the signifying chain, the sigmifyichain was (and could be) particularized

again in substantive discussions of regulatorycyathaking.

To summarise, my dissertation has revealed the ritapee of the often taken for granted
elements of regulation, such as the constructiorthef regulatory object. In addition, |
opened up new insights into the constitution olitawry regimes by pointing to the role of
fantasy and the affective dimension of policy. Tingovative part of my study is to show the
grip of fantasies in nanotechnology governance njses, visions, but as well horror
fantasies) and that they triggered a change inteahnology governance. | see myself as
stepping back from what others take for granted.(@ny obvious link drawn from
nanotechnology to biotechnology) and rather, lteryrack how this link was established in
the rhetoric of nanotechnology documents; in othrds, how nanotechnology was
articulated within a cascade of technology accslentgovernance failures from asbestos,
BSE to GMO. The nanotechnology regulatory regimes wetiated by the imagination of
conflict. GMO was met with precaution: first witholgies to contain hazards in the
laboratory, and then (in the EU) with the precandiy principle as a reaction to public
protests. But nanotechnology governance did natt réapre-empted. It aimed at avoiding
the situation where classical governance by stegttutions and regulatory agencies would
become necessary, by avoiding a potential pol#ims. But what do my results say about
theoretical development and the application of tmali discourse theory in the field of

public policy?
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8.3 Discourse theory in the field — explaining policy lsange

As the preceding sections demonstrated, politisaadirse theory drives us to examine how
governing practices change existing regimes, dostinew norms, and how this
transformation is reproduced in new routines anstitutions. Poststructuralist policy
analysis assumes that these developments are gemtiand political discourse theory thus
highlights that a particular hegemonic project hssérom hegemonic struggles. For the
analysis of hegemony in policy analysis, politidedcourse theory equips us with a range of
concepts such as empty signifiers, dislocation, @rans of equivalences and differences.
The latter are captured as political logics in thethodological framework that | applied.
Throughout my case studies, | showed how politiocgics of differences and equivalences
can be analysed through a thorough study of palitizetoric. Demonstrated thus at the level
of empirical enquiry, | contributed to the field dfterpretative Policy Analysis by
articulating political discourse theory togetherttwrhetorical policy analysis. Rhetorical
policy analysis provided helpful explanatory degi@n the micro-level of analysis, such as
arguments, analogies or rhetorical shifts.

However, my analysis raises questions of conceptnglchange. As said in Chapter Two,
political discourse theory's explanations of chadgpend on dislocation. In a political
discourse theory approach, policy change is a respto discursive change which again is
triggered by hegemonic struggles over dislocati¢nsrfing 1999:241). A dislocation
emerges when an event cannot be represented Ihegigenonic discursive structure, which
consequently is disrupted (ibid.: 149). Now, my @mpl analysis showed that change was
predicated on fear fantasies: | argued in thisishéeat a change of the regulatory regime
from GMO to nanotechnology was governedablpgic of pre-emptionThus, the shift from
seeing regulation as a threat to reconceptualisgggilation as necessary condition for
development was rather triggered by a fear of ga& taused by reasoning of analogy (to
GMO) than by a disruptive moment. Certainly, th&ng horror fantasies had dislocatory
potential but was this a dislocatory moment? | skdbvin my analysis that fantasmatic
appeals are inherent in what governance actorstroohsas discursive change. That is,
change is triggered by struggles about dislocatirid consider the moment when and why
actorsdecidethat hegemonic discourse®redislocated as not sufficiently problematized in
theory. This concerns in particular the questiorhoW fear (horrific fantasies) fits with

understandings of dislocation. A criticism of pichtl discourse theory is thus thetange
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can be more incremental and does not necessarlyireea disruptive moment evoking

dislocation.

By means of applying the conceptual grammaa ddgics of explanationl was equipped
with a methodology that put me in a position tolgse nanotechnology governance from a
new perspective, but | experienced ambiguitiesmpleying the terms of analysis. The new
regulatory regime comprises a set of social andigall practices, such as networking and
the writing of guidelines. The boundary as to houcimthese practices are social or political
practices is not clear cut (Glynos & Howarth 200Z3). On the one hand, these practices
became the normal way of doing nanotechnology ipsjiton the other hand, the paper
showed how they were significant in the institutioh this new responsible regulatory
regime. We can look at these practices as ones hithwthe "social dimension is
foregrounded,” (ibid.:121) insofar as they prevpublic contestation because the potential
dislocation of nanotechnology is concealed by thtBsplacement into supposedly pre-
political settings. At the same time, this hintstla political dimension of such practices.
Indeed, this is only one facet of the challengegmwjproblematizing, operationalizing, and
demarcating logics in practice. The logic of evidegathering, for example, could be as
well be part of the logic of scientification; and addition its relation to the logic of
adaptation (adaptation does not overcome evideatteegng but it still transforms a logic of
evidence-gathering) is problematic from a theoattiperspective. However, these
conceptual ambiguities do not diminish the value noy empirical results. I, as the
researcher, articulated empirical data along thmateconcepts and I, thus, decided on the
naming of logics — any such judgement is necegsanily heuristically because all practices

contain social, political, and fantasmatic elements

Indeed, this indicates another problem of the lp@iamework, which is, that the logics can
be easily over-determined and that they bear thle of subsuming the empirical with
theoretical concepts instead of articulating thepieical and theory together to produce a
critical explanation. That is, readers and researchave to bear in mind in their
interpretations of this and future studies in pcdit discourse theory that the relationship
between empirical data is not found but brougta Iming by articulating it with theoretical
concept. Political discourse theory has been deeelsince the 1980s and the added value
of the approach derives from concepts such as utisep hegemony, signifying chain, or

empty signifier. The logics-framework formalisessaburse theory and overcomes its
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methodological weaknesses; that is, it increasesatitess to and comprehensiveness of
discourse theory to policy analysts. How much diliates on the one hand or complicates

analysis on the other hand must be evaluated gasade and by the researcher.

As concerns the conditions efmergencef the new regulatory regime, | brought to theefor
the role of fantasmatic appeals and emotional ctife responses in policy-making. The
fantasmatic wow-yuck logid)y which industry and policy-makers were grippads a
significant explanatory device for why regulatioasnnitiated. In addition, fantasy is also an
inherent part of the responsible development whash,said above, bridges a structural
problem of technology development: it promises pgeg and safety at the same time.
Everybody agrees to 'responsible development;' ras leegemonic project it absorbs
opposition, and it does not threaten to steal eng@yt. We can also see its successful
hegemonic appeals insofar as other alternativeach as to stop development — are no
longer an option. In the following, | will criticlyl evaluate what such pre-emption does to

policy-making.

8.4 Discussion: Implications for practice

When nanotechnology governance, as | claim, camssit a change in technology
governance — what are the implications of thisgrgstive move for policy-making? In the
following, | will reflect on the pre-emptive logid.will first shed light on its constructive

side, and then turn to its flipside.

This thesis contrasted the institution of the neegutatory regime characterising

nanotechnology with the contested regime of biatetdgy governance. But we could as

well see the soft mode of nanotechnology regulationopposition to the hegemonic mode
of evidence-based policy-making. In this respe@,oan see a constructive side of the pre-
emptive move: the regulatory debate was first amdmost marked by a strong demand for
evidence, in other words, by social practices whionsider knowledge (evidence) as a
prerequisite for regulatory policy-making. Suchantext could have meant stalemate, but
the governance of the 'responsible developmentanbtechnology' enabled action despite
uncertainty. This action consists of the establishihof a communication system, permanent
surveillance of developments in the nanofield, dtredappointment of actors responsible for

dealing with nanotechnologies in each institutibna way, the object nanotechnology is
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mirrored in the flexible policy instruments adaptedhanotechnologies. The adoption of soft
laws sustained the flexibility of interpretationand it kept the process of regulating

nanotechnologies open — both aspects that allownfegrating opposition.

However, the pre-emptive aim has to be problemafiz€onflict, discussion and irrational
fears are legitimate inputs to policy-making whsttould not be erased but addressed within
our democratic system. As Freeden (2005) argudp 9ttain idealtype consensus is,

ultimately, to silence criticism by disabling itt32). And Chantal Mouffe writes:

In politics the public interest is always a mattédebate and a final agreement can never be rdache
to imagine such a situation is to dream of a sgoigthout politics. One should not hope for the

elimination of disagreement but for its containmeiithin forms that respect the existence of liberal
democratic institutions.

(Mouffe 2005: 50 [1993])

Important political decisions are concealed, if thee-emptive mode of science and
technology governance is successful in pre-emimpgiblic politicisation zém 2011:128).

In the course of my interviews, upstream engageraedtstakeholder dialogues were often
considered agre-political discourse proces&re-political' has two different meanings in
this respect. First, it refers to 'pre-politicdat is, the aim to locate the politics of defining
the policy problem away from conventional politissich as party politics. Discussions take
place in newly established governance networks hwiwan be dislocated from normal
politics, i.e. a parliamentary discussion. The selceense of 'pre-political’ in 'pre-political
discourse process' means to avoid contestatiopaladsation. | suggest that these efforts to
avoid polarisation are based on a simplified cohoapof 'the political' as politics of
predefined interests that have to be overcomgntiries that "social relations take shape and
are symbolically formed" (Mouffe 2005: 11 [1993])the political level. Thus, we have to
draw attention to "the identity of the 'we' thag@ing to be created through a specific form
of collective action" (Pitkin after Mouffe 2005: §0993]), such as a NanoCommission. By
relating different interests to the common projett the responsible development of
nanotechnology,” a temporal unity among the membérstakeholder forums might be
reached that also transforms subject positionsauser subjects are woven into new
constellations of social relations that generaisttand mutual responsibilities. If due to the
efforts in stakeholder forums such as the NanoCasiom, adversary claims are no longer

publicly articulated, the project was successfupraventing a public politicisation. At the

"] A part of this discussion has been published: Bigidrun (2011). Trust as Glue in Nanotechnology
Governance Networks. Nanoethics 5(1):115-128
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same time, this is @olitical outcome because it contributes to ordering saektions.
Thus, current nanotechnology governance can nelm do constitute a pre-political
discourse process. The political in the seeminglgliical must be highlighted in order to

identify potential democratic pitfalls of new gomance instruments.

For example, the practices of coming togetherakettolder forums produce constraints and
opportunities for the relation between nanotechgyland society. When the members of the
commission try to make sense of this vague thirledtananotechnology, they enact the
relationship between nanotechnology and society way which implies that certain issues
are ruled off the agenda. As Finlayson put it, tbegtribute to setting the boundaries of the

political argument:

Arguments of place are attempts to set the boueslari political argument and may be particularly
important since to rule certain issues off the dgeis to win before argument has begun.
(Finlayson 2007: 555)

When defining the policy problem of nanotechnolegyl developing recommendations like
codes of conduct in governance networks, particgpare not only exchanging arguments,
"but [this is] also a performative process in whitte boundaries of argumentation are
defined" (Gottweis 2007: 245§.

In the future, the question will be where in thditms of pre-emption the relationship
between society and nanotechnology can be defiwbéther the inclusive practices of
consensus allow for counter-movements and altesnagtiojects, and how much this kind of
regulatory regime is proof against risks. Policykera highlighted that these pre-regulatory
initiatives (such as code of conducts) were dewadoppstream’ that is before the marketing
of products. Nanotechnology governance was haded¢dming in early. By the year 2011,
however, the marketing of nanotechnology produets increased substantially. According
to the Woodrow Wilson inventory of nanotechnologasbd consumer products, there were
1317 products available on the mafken April 2011. Future research has to track what
happens to the pre-emptive modus in the practigowérning specific products in their life
cycle by in-depth case studies of regulatory apgres to actual nanotechnology

applications within their socio-political context.

2 End of reference to Am 2011.
2’See www.nanotechproject.org/inventories/consumer/
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Deutschsprachige Zusammenfassung

Regieren unter Bedingungen der Unsicherheit: Nanotdhnologie-Governance als Losung

fur das Problem der Gentechnik

Diese Doktorarbeit erklart wie das hegemoniale Nectnologie Regulierungsregime, das
sich einem ,Verantwortlichen Umgang mit Nanoteclogoen“ verschreibt und von loser,
flexibler Regulierungspolitik, wiesoft laws, und von intermedidren Institutionen wie
Stakeholder Foren gepragt ist, entstand und siothdatzen konnte. Meine zentrale These ist,
dass wir in Nanotechnologie-Governance eine neteé&rRegulierung identifizieren kénnen
und dass die Implementierung dieses Regulierungsesgvon dem Politikziel angetrieben
wird, Konflikte vorwegzunehmen und diese zu endedoevor sie entstehen; Konflikten also
ihren Madglichkeitsbedingungen zu entziehen. Dasrétesche Erklarungsmodell, das ich
dafur entwickle, bezeichne ich dtggic of pre-emptionim Laufe der Arbeit zeige ich, wie
sich diese Logik im hegemonialen Diskurs des ,Vesantlichen Umgangs mit
Nanotechnologien manifestiert und zu einer neuendér Regulierung unter Bedingungen

von Unsicherheit fuhrt.

Vor dem Hintergrund strenger Vorsorgemalinahmen, idie europdischen Raum fir
Gentechnik getroffen wurden, sind die nichtvorhamahe nanospezifischen Regulierungen
verwunderlich, besonders da bereits hunderte Nehotdogie-Produkte auf den Markt
gebracht wurden, ohne dass die Risikoabschatzwegséir Nanomaterialien abgesichert ware.
Diese kritikarme Verbreitung ist besonders Ubefrasd als gemeinhin davon ausgegangen
wird, dass Nanotechnologie Governance sehr fribtanand dass wir in einer Gesellschaft
leben, die sich den negativen Auswirkungen von meldgieentwicklung schmerzlich
bewusst ist; Stichwort Tschernobyl, BSE und Asbe&hdererseits konnte es eine
Missinterpretation seinsoft lawsvorschnell als eine schwache Form der Regulierzung
bezeichnen. Wichtige Regulationstheoretiker wien@amenico Majone (1994) und David
Levi-Faur (2005) betonen, dass es sich bei diesgulRrungsformen, um eine sehr enge,
konstante Form der Kontrolle handelt. Das wirft d#geum die Frage auf, was die
Nanotechnologie so verdachtig macht, dass sie difmrwachung bedarf? Denn es ist
unsicher, inwieweit sich Nanomaterialien anderdhaken als herkdmmliche Materialien und

ob sie Risiken mit sich bringen.



Die vorliegende Arbeit widmete sich diesem Problefmss entlang der zwei Fallstudien
Grof3britannien und Deutschland aus der Perspekiiver poststrukturalistischen Analyse
von Hegemonie in einem Politikfeld. Mein Ziel watas Entstehen und Verandern von
Regulierungen und wie in diesem Prozess Antagomsuterwunden werden zu erklaren.
Das beinhaltet, dass ich davon ausgehe, dass Bedeut kontingent und konstruiert sind.
Was Nanotechnologie ist und warum und wie sie regulird, ist demnach Ergebnis einer
hegemonialen Auseinandersetzung von einander esrigethenden Artikulationen. Wenn
eine Bedeutung erst hegemonial wurde, werden ihtgz@h oft vergessen. Es bedarf
demnach einer genauen Dekonstruktion der Mogli¢klkedingungen fir ihre erfolgreiche
Hegemonie. Traditionelle Anséatze der Politikfeldgea schenken der Konstruktion des
Regulierungsobjektes keine Aufmerksamkeit, sondgehen von einem essentiellen
Charakter des Feldes aus. Fehlende Nanotechnddafieitionen werden in diesem Fall zum
Beispiel als Probleme gesehen, die geldst werdessemi(und kdonnen), wéahrend meine
Arbeit auf die Kontingenz und Veranderung der Blgrhkeiten verweist und die
Konsequenzen daraus auf die getroffenen Regulismmainahmen herausarbeitet.

Dadurch war es mir unter anderem maoglich zu zeidass Ziel des Regulierungsregimes, das
sich in Nanotechnologie-Governance herausgebildgtist, das Nanotechnologie-Projekt zu
stabilisieren, also die Weiterentwicklung des Drsles zu garantieren. Ich bin zu diesem
Ergebnis gekommen, in dem ich untersucht habe, N@aotechnologie alpolicy issue
innerhalb von Regulierungspolitik artikuliert wurdéanotechnologie wurde urspriinglich von
Wissenschafterinnen, Beamten und Technologiekond8oleen als Thema innerhalb von
Wissenschafts- bzw. Innovationspolitik positionidrn dritten Kapitel habe ich detailliert
gezeigt, wie Nanotechnologie als Lésung verschiedegesellschaftlicher Probleme
prasentiert wurde: Nanotechnologie wirde die Edhzi von Produkten férdern, die
Effektivitat der Umsetzung von Forschungsférderumgndustrieapplikationen verbessern,
sowie uns vor Welthunger und Klimawandel retten gasherell ein besseres Leben und
Wirtschaftswachstum mit sich bringen. Meine Analysg im Kontext meiner Fallstudien
nachgezeichnet wie sich Nanotechnologie vor demergrund eines Wettbewerbsstaats und
der Kommoditisierung von Wissen positionierte unde win diesem Prozess die
Signifikationskette des Begriffes "Nanotechnologikbnstant und mit Versprechungen
dariiber, was noch kommen wuirde, erweitert wurde, dess Nanotechnologie zur
Schlusseltechnologie oder zur Technologie des 2brhdinderts wurde, die eine neue

industrielle  Revolution mitbringe. Mehr und mehr emlente (zum Beispiel



Wissenschaftsdisziplinen, Produkte, Forschungsirtigthen und fantastische
Versprechungen) wurden Momente des Nanotechno@giedrses, womit sich die Identitat
dieser Elemente sowie "die Nanotechnologie" verdadeGleichzeitig war das die
Maglichkeitsbedingung, um Nanotechnologie als W nationales
Modernisierungsprojekt zu artikulieren, wie dava@iden Fallen geschah. Wichtige Kontexte,
die das Wachsen der Nanotechnologie bedingten,ma@abei Grol3britanniens "Politik des
Aufholens”, die durch Nanotechnologie vorangetneleerden sollte, und Deutschlands
"Okologische Modernisierung", in der die Nanotedbga eine wichtige Umwelttechnologie

ware.

Meine These ist, dass die Kehrseite dieser Erwmiterder Signifikationskette war, dass
Nanotechnologie sich als durchdringende, machtigel allgegenwartige Entwicklung
prasentierte. Das offnete ein diskursives Feldem &ich auch Gegenbewegungen einhaken
konnten. Als kurz nach der Jahrtausendweise, eriték ider Nanotechnologie lauter wurde,
reagierten staatliche Eliten, die sich aus Fordohen, Sozialwissenschafterinnen,
Politikerinnen, Industrievertreterinnen und Beamén zusammensetzten, aulierst wachsam.
Von furchtbaren Vorstellungen gefesselt, dass differlichkeit das wunderbare
Nanotechnologie-Projekt aufgrund von irrationalengéten zuriickweisen konnte, entstand
die Uberzeugung, dass man Nanotechnologie vonrdBedrohung schiitzen miisse. Wie ich
im vierten Kapitel darstelle, muss diese Wachsatnkri Kontext von Protesten gegen
Gentechnik gesehen werden. Tatsachlich bescheidgerduchungen der Nanotechnologie
eher positive Umfragewerte, was wirklich etwas & dNanotechnologie-Politik &nderte,
waren nicht die Horrorfantasien, dass die Technedwicklung aul3er Kontrolle geraten
kénnten, sonderdie Angst vor der Angston Arie Rip als Nanophobia-phobia bezeichnet.
Das ist der Ursprung des pre-emptiven Regulier@ggsres, das sich von da an entwickelte
und damit hat die Arbeit innovativ auf die zentr&®elle von emotionalen, affektgesteuerten
Reaktionen im Policymaking verwiesen. Es ist wightsich dieser Wurzeln des
Regulierungsregimes zu verdeutlichen, denn der ergnind, dass es bei dem
Regulierungsdiskurs, um die Stabilisierung von iratmn ging, hat Implikationen auf
maoglichen Entscheidungsalternativen. Es geht damht,n um die Restriktion von
Technologieentwicklung zur Vermeidung von Risikeondern um die Erméglichung von

Technologieentwicklung mit der gleichzeitigen Verdusng von Konflikt.



Im finften Kapitel habe ich dargestellt wie diesekdrsive Veranderung konkret in den
Politikfeldern meiner Fallstudien Ful fasste undsauhsten Kapitel, wie sich die pre-emptive
Logik in neuen intermedidren Nanotechnologie-lostihen manifestierte. Generell besteht
ein Regime laut dem in der Untersuchung angewandtethodologischen Rahmen aus
sozialen und politischen Praktiken. Soziale Praktibeinhalten das tagliche, unhinterfragte
Tun in dem ein hegemoniales Regime bestandig regred wird. Das Konzept der
politischen Praktiken bezeichnet jene Praktikenlenen diese sozialen Praktiken offentlich
herausgefordert werden in dem sie deren Kontingemdeutlichen; also darauf hinweisen,
dass es auch anders sein kénnte. Der Terminusatdgk erfasst, was eine Praktik treibt; wie
sie funktioniert. Ich habe im Laufe der Arbeit fetgle zusammenfassende Charakterisierung
des Regulierungsregimes "Verantwortliche Entwicglwon Nanotechnologie"”, das von einer
politischen logic of pre-emptioninstalliert wurde, entwickelt: Aktuelle Nanotechogie-
Governance ist gepragt von sozialen Logiken demissenschaftlichung, der Netzwerk-
Governance, der Evidenzsammlung und der Adaptmark-dlgenden gehe ich kurz auf diese

Governance Praktiken ein.

Mit der sozialenLogik der Verwissenschaftlichuregfasse ich, dass sowohl in Deutschland
als auch GrofR3britannien, Nanotechnologiepolitik wemtralen Forderungen nach Vernunft
und Sachlichkeit gesteuert ist. Was von meinen nh@epartnerinnen und in
Policydokumenten als Uberhitzte, emotionale, urigdwh Gentechnik-Debatte artikuliert
wird, soll betreffend Nanotechnologie vermieden deer. Die soziale Logik der
Verwissenschaftlichung implementiert damit das 4lel politischenlogic of pre-emption
Einerseits operiert die Logik der Verwissenschelfting dabei als strategische Grenzziehung,
denn fur ein hegemoniales Projekt ist es immer tioiy, sich von einem Auf3en, dem
Anderen, abzugrenzen. In dieser Verwissenschaitigh wurde zum Beispiel
Nanotechnologies technologischer Charakter bettarit der visionédre Anteil am Begriff
ausgegrenzt und so die Debatte depolitisiert. Antlddsten wurde das im Fall von Prinz
Charles, der nach seinen offentlichen Appellen Nianotechnologie-Risikogovernance als
Anhanger von Science Fiktion Theorien bezeichned aamit aus der "verninftigen,
wissenschatftlichen Politik", die Deutungshoheitrisgauchte, ausgegrenzt wurde, womit sich
die Autoritat seiner Kritik verringerte. Anderensei treibt die soziale Logik der

Verwissenschaftlichung Praktiken wie wissenscldfdi Risikobewertung voran.



Weiters hat sich die pre-emptive Logik in d@olitik der Netzwerk-Governanaeanifestiert.
Die zahlreichen Formen von Netzwerken (Stakehdideen, Kommissionen, Arbeitsgruppen,
Offentliche Dialogforen), die in beiden Fallstudianplementiert wurden, tragen dazu bei
Konflikte zu entleeren, weil potentielle Oppositioom hegemonialen Projekt des
"Verantwortlichen Umgangs mit Nanotechnologie" abgart werden, wenn sie Teil des
regierenden "wir" werden. Wie die Logik der Vervaaschaftlichung ist die Netzwerk-Politik
Teil der Grenzziehung zwischen innen und aulRenzWwken konstituiert Aquivalenzen

zwischen Governance-Akteuren.

Die Funktion des Begriffes "Verantwortlicher Umgangt Nanotechnologien" al&mpty
Signifier ist in der Politik der Netzwerk-Governance im Baderen — und in der
Institutionalisierung der pre-emptiven Logik gernlerezentral, weil es die Zusammenarbeit in
den Netzwerken unter einem gemeinsamen Nenner é&omigch habe in meiner Arbeit
aulBerdem gezeigt, dass dieser Empty Signifer "\fexaticher Umgang mit
Nanotechnologie"” hegemonial werden konnte — alsb als universelles Projekt etablieren
konnte — weil es die Fantasie reprasentierte, dasalles haben konnten: Entwicklunod

Nachhaltigkeit, ohne die Vision, dass Nanotechnelegn besseres Leben bringt zu bedrohen.

Im siebten Kapitel habe ich gezeigt, dass die Hegeendes pre-emptiven Regimes in der
Regulierungsdiskussion durchaus herausgefordertievuder Diskurs, dass Regulierungen
zur Stabilisierung des Nanotechnologie-Projektsweatlig sind, findet keine einhellige
Zustimmung, wenn es darum geht, den Inhalt der Re¥gagen zu fixieren. Tatsachlich wird
die lange Equivalenzkette, die den Signifier "Nacbnhologie" seit Ende der 1990er Jahre
charakterisiert, in der Regulierungsdiskussion efeth ihre Bestandteile aufgeldst. Die
Forderung nach einer nanospezifischen Regulieinrgnderen Worten nach Regulierung im
Namen von Nanotechnologie, wird zurlickgewiesen uwtié Forderungen werden
fragmentisiert. Ich habe diesen Prozess mittels Alealytik einer Rhetorischen Policy
Analyse untersucht und damit einen wesentlichentr&gi zur sozialwissenschaftlichen
Nanotechnologie-Literatur geleistet. Was ich zeigke die gleichzeitige Moglichkeit und
Unmoglichkeit einer Technologie. Grundsatzlich drekich die Nanotechnologie-
Regulierungsdiskussion um die Frage, wie neu Nahotdogie ist und damit neue
Regulierungen erfordert, oder wie herkdmmlich ihha@kter ist, wodurch sie von
bestehenden Vorschriften gedeckt wéare. Die Beflievater Nanotechnologie, die zuerst den

aulRergewohnlichen Charakter des Feldes betont heleeden in der Regulierungsdiskussion



nicht muide, die Gewdhnlichkeit der Nanotechnolodiervorzuheben und diese zu
normalisieren. Ich argumentiere, dass das, zum piisdurch rhetorische Strategien
geschieht, die Nanotechnologie eine Historizitat rleleen. So argumentieren
Wissenschafterinnen, dass sie bereits seit Jahehiemdauf Nanoebene arbeiten. Eine weitere
rhetorische Strategie ist durch Analogien Aquivanzu bilden, demnach Nanotechnologie
beispielsweise genauso ist wie Feinstaub und demethende ahnliche politische Losungen
erfordert (die von einem Moratorium weit entfermid. Eines der starksten Argumente ist,
die Grenzen zwischen Nanopartikeln, die natirliotstehen, und Nanopartikeln, die durch
Nanotechnologie hergestellt wurden, zu verwisclZemm Beispiel traf ich in der empirischen
Arbeit an beiden Fallstudien auf das Argument, dals Milchprodukte nanoskalige
Milchproteine enthalten; eine Nanoregulierung also einem Nanolabel auf jeder
Milchflasche fuhren wirde. Dieser sich im KreistiradenPolitik der Namensgebung der
Regulierungsdiskussion entkommt ein pre-emptivegirRe aber, wie ich im Folgenden

rekapituliere:

Das Neue an der Form der Regulation und der Charalds hegemonialen Projektes des
"Verantwortlichen Umgangs mit Nanotechnologien” gisch: responsible — response able —
die Fahigkeit zu antworten) wird am deutlichsterdar sozialerLogik der Adaptiondie das
Regime auch charakterisiert. Mit dieser Logik eséagh, wie Nanotechnologie-Governance
potentielle Momente der Dislokation maskiert, atsgliche Konflikte vermeidet, in dem die
Regulierungen offen und flexibel gehalten werdenstatt beispielsweise an einem konkreten
Gesetz zu arbeiten, dass eine klare, eindeutigeniDefi, Daten der Risikoforschung
erfordert und Zustimmung verschiedenster politiscA&teure erfordert, werden grobe,

abstrakte, generelle Richtlinien formuliert, beedpiveise der NanoKommissions-Report.

Diese adaptive Gestalt verdeutlicht den Vorteil uhd Errungenschaft des pre-emptiven
Regulierungsregimes: Es ermoglicht Handeln trotzsitherheit. In einem politischen
Kontext in dem Politikformulierung Evidenz geleitedt — was fir Regulierungspolitik
generell zutrifft und flr Grol3britanniens Politik iBesonderen —, hatte das nichtvorhandene
Wissen Uber die Eigenschaften und AuswirkungerN@eromaterialien zu volligem Stillstand
in Entscheidungen Uber Nanotechnologie-Regulieminiggren kdénnen. Das pre-emptive
Herangehen bewirkt, dass trotzdem etwas gesclaviernance Akteure wurden in Stellung

gebracht und ein Regime aufgebaut, das fahig istnbgativen Entwicklungen rasch zu



antworten, weil ein konstantes Monitoring implemerntwurde und es in verschiedensten

Behdrden und Ministieren Verantwortliche fir Narobieologie gibt.

Allerdings ist das generelle Ziel eine Politisieguaer Nanotechnologie-Debatte zu vermeiden
problematisch. Offentliche Dialoge, die unter dieggamissen geleitet werden, stehen den
deliberativen, demokratischen Idealen solch padiver Governance eigentlich entgegen.
Politisch ist das Resultat jedenfalls, denn jedgeheoniale Bedeutungskonstruktion ist nicht
unschuldig, sondern mit Macht und Deutungshoheibwaden. Die Frage ist letztlich in
welchen politischen Raumen das Verhéltnis zwiscNemotechnologie und Gesellschaft
tatsachlich formuliert wird und wer und welche Metkingen in diesem Raum inkludiert

oder ausgeschlossen sind.
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