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0. Abstract 

 

Nanotechnology and the scientific disciplines that are associated with it have 

attracted much attention during the last years. Experts from various fields believe 

that nanotechnology will be one of the key technologies affecting almost every 

aspect of the economy. However, critical comments and fictional dystopias directed 

some attention to nanotechnology’s potential downsides recently and a broader 

debate on nanotechnology developed. In this thesis, the dialogue between ‘science’ 

and NGOs as part of this debate is seen as prerequisite for the contextualisation of 

knowledge production. The ‘new production of knowledge’-approach serves as 

theoretical background. Spaces facilitating the communication are explored and on 

the grounds of interviews, publications and articles, the content of this 

communication is evaluated. The exploration of ‘places to meet each other’ 

indicates the existence of fluctuant transaction spaces organised by different groups 

of actors and focussing on risk in nanotechnology. The qualitative content analysis 

reveals a common understanding of few, abstract issues as well as significant 

disagreement on several, detailed questions. Since there is no benchmark against 

which to compare the results, the interpretation focuses on a reflection on how to 

make use of this basic insights in future research.  
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1. Introduction 

Unlike biotechnology, where the prefix ‘bio’ already indicates what the material of 

the technology is, nanotechnology contains only the size the technology works on. 

The prefix ‘nano’ in the term nanotechnology derives from the Greek word for dwarf 

– ‘nanos’- and refers to the SI (International System of Units) unit prefix for 10-9. 

Thus, one nanometre equals one-billionth of a metre. As an illustration of this scale, 

Atoms are usually below a nanometre in size, many molecules range from a 

nanometre upwards, a strand of DNA has a width of approximately 2 nanometres 

and you have to split a human hair 80,000 times before it is a nanometre wide. The 

nanometre scale is of interest to various scientific disciplines because of the unique 

properties materials show in this range compared with the properties they show as 

bulk materials. These unique properties are due to the nanoscale being the 

borderland between the realm of individual atoms and molecules where quantum 

mechanics rules and the macroworld where the bulk properties of materials emerge 

from the collective behaviour of trillions of atoms and the classical mechanics rules. 

While the term nanotechnology appears explicitly the first time in the early 70s in a 

description of ultra-fine materials by the Japanese scholar Norio Taniguchi, many 

see the conceptual underpinnings already laid out in quantum physicist Richard 

Feynman’s speech “There is plenty of room in the bottom” in 1959. However, it was 

not until the invention of the Scanning Tunnelling Microscope (STM) in 1982 and the 

Atomic Force Microscope (AFM) in 1986, that scientists could first visualize, then 

measure and later manipulate matter in this size-range. Since the 1990s 

nanotechnology has been on the political and scientific agenda of at least the United 

States, Europe and Japan. Always observing each other’s expenditures and efforts, 

the “arms race” on nanotechnology as the perceived “next big thing” drew and is still 
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drawing an impressive amount of public funding. Simultaneously, Nanotechnology 

became of interest for the industrial and financial sector. The prospect of a large 

variety of commercial applications in materials, medicine, informatics, and the 

energy sector lead to heavy investment of large firms as well as small start-ups in 

the last years. In contrary, the public awareness of nanotechnology is still 

comparatively low. However, critical comments and fictional dystopias directed 

some attention to nanotechnology’s potential downsides recently. Although still 

limited, a debate on nanotechnology developed. Main contributions to this debate 

came from non-governmental organisations (NGOs) like ETC-Group, Greenpeace 

and Genewatch UK and were acknowledged and answered by scientists and their 

journals. This dialogue, albeit limited to certain sources, is the scope of this thesis.  

The ability to communicate is a fundamental prerequisite for any kind of interaction 

between science and others in society. Against the background of the ‘New 

production of knowledge’ approach by Gibbons et al., intense and felicitous 

communication is an indication for a specific interaction between science and others 

– the contextualisation of knowledge production. In Nowotny et al.’s enhancement of 

this theoretical framework the concept of contextualisation is focussed on the 

interaction between science and society. NGOs are here seen as forms of collective 

behaviour of citizens and therefore a special form of ‘representative’ or 

‘spokesperson’ of society. Deduced from this concept, the present study was 

designed to investigate the quality and intensity of communication between ‘science’ 

and NGOs as indication for a hypothetically growing contextualisation of knowledge 

production in the field of nanotechnology. The aim is on the one hand to explore the 

transaction spaces, where communication and therefore contextualisation happens 



 6 

and on the other hand to analyse the communication itself and to work out 

similarities and differences.  

For these purposes, two different methods are combined. The necessary data is 

collected through content analysis of articles, reports and websites as well as semi-

structured interviews with both scientists and staff from NGOs. The resulting data is 

analysed, compared and interpreted against the background of the chosen theory.  

The thesis is composed of four main parts. The first part deals with the level of 

research on nanotechnology and theory. Selected studies on nanotechnology are 

reviewed and the theoretical framework is laid out. Methods and the procedure of 

the study are subject of the second part. The third part forms the core of the thesis 

and starts with a short report on the recent debate. In the first chapter of this part the 

transaction spaces of nanotechnology are explored. Following, the content of the 

debate is analysed and compared. In the fourth and last part, the results are 

summarized and discussed. Finally, a short conclusion reflects on methods and 

procedure as well as on broader themes, which could be linked to the findings.  
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2.  Theory and preparations 

 

2.1. Nanotechnology and nanoparticles from STS-perspective 

As a first step, this chapter aims at locating questions as well as the scope of my 

thesis in the heterogeneous field of science and technology studies (STS) and 

therefore reviewing selected researches on nanotechnology and nanoparticles from 

a STS-perspective. At the same time, this review also provides a mediated image of 

the field of nanotechnology and nanoparticles and thus gives a first impression of 

what the characteristics, dynamics and forces of both the technology and the field 

really are.   

Like the field of nanotechnology itself, science and technology-studies’ interest in 

nanotechnology is relatively new and still developing. This “formation phase” of 

STS-research on nanotechnology can be visualized with some examples. Besides 

several individual researchers working on the topic, the founded in 2002/2003 

“Nano-science and technology study group” as part of the NanoCenter at the 

University of South Carolina forms a new cluster of 19 STS-researchers 

accompanying, reflecting and interpreting nanotechnology with 5 different research 

projects (University of South Carolina, 2004). In Europe, the European Commission 

has included the need for work on ethical, social and legal aspects (ELSA) of 

nanotechnology in its 6th Framework Programme and allocates resources to ELSA-

studies on nanotechnology (6th EU Framework Programme for Research and 

Technological Development, 2001). But also single nation-states fund STS-research 

projects on nanotechnology, e.g. Brian Wynne’s, Robin Groove-White’s and Phil 
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Macnaghten’s study under way “Nanotechnology, Risk and Sustainability: Moving 

Public Engagement Upstream” at the IEPPP (Institute for Environment, Philosophy 

& Public Policy) at Furness College, Lancaster University in collaboration with the 

London-based think-tank ‘demos’ (IEPPP, 2004).  

These examples should only give a feeling for the current efforts and the still 

ongoing process of formation1. On the one hand, this newness simplifies a review of 

selected research results, but on the other hand it also means that the coverage of 

the phenomenon is still patchy - different approaches and interpretations are still 

competing and broader research projects are still in progress. But nevertheless 

there are a few articles, some working-papers and several conference-abstracts 

which have already been published and allow to carefully reviewing the state-of-the 

art in the STS-debate on nanotechnology. As the listing of different appearances of 

research results above along with the visualisation of the “formation phase” already 

suggests, this review does not claim to be fully-fledged. I have to acknowledge that 

the majority of sources I draw on are preliminary results or mere thoughts, published 

as conference abstracts or working-papers on the Internet. Below, I arrange 

selected preliminary results and thoughts simply as a ‘snap-shot’ of the current 

stage of research to give an overview specific to this thesis. 

In several working-papers and scripts, the philosopher of science Alfred Nordmann 

attempts to characterise nanotechnology on an abstract and epistemological level.   

Nordmann interprets Nanotechnology/Nanoscience as NanoTechnoScience 

abandoning the distinction between science as a process of understanding nature 

and technology as transforming nature altogether (Nordmann, 2003). He identifies 

NanoScience and NanoTechnology as ‘site-oriented’ enterprises in comparison to 
                                                
1 for another overview, see the recently published 4th Nanoforum Report (Ineke Malsch (ed.) (2004): 4th 
Nanoforum Report. Benefits, Risks, ethical, legal and social  aspects of nanotechnology, Nanoforum, 
www.nanoforum,org 
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issue-driven ‘classical’ investigative enterprises: “(…)nanoscience does not derive 

its research agenda from the development of extant theoretical traditions but instead 

it finds itself at a certain site, place, or environment, and is driven by the specific 

demands of the local size-regime.” (Nordmann, 2002, 3) Furthermore, 

NanoTechnoScience according to Nordmann’s concept does not strive for extensive 

falsification and quantitative prediction, but for quantitative affirmation and structural 

similarities. It does not word causal or mechanical laws of nature, but explores 

beneficial properties. Instead of separation between scientific legality and technical 

feasibility, Nordmann sees a programmatic equation of both in NanoTechnoScience 

(Nordmann, 2003a). While the ‘old’ norm pledged science to truth as well as 

organised scepticism, NanoTechnoScience in the author’s view is themed by 

striving to conquer a site and acquire nature without the same strict norm of 

scepticism and truth. (Nordmann, 2003) Correspondingly, NanoTechnoSciencentists 

see themselves in Nordmann’s opinion as engineers of nature, overhauling and 

transforming it (Nordmann, 2002). The perspectives Nordmann offers in his papers 

and presentations are from my point of view both helpful and deficient. On the one 

hand they provide in their broadness a very inspiring picture of nanotechnology and 

-science, which could help put other questions in perspective and could form a point 

of contact for further thinking. But on the other hand they rest only upon few 

examples and sources and are therefore not yet sufficiently elaborated and should 

not allow in my opinion any generalisation.  

In their report “Bringing visibility to the invisible: towards a social understanding of 

nanotechnology” documenting a series of preparatory studies, Hans Fogelberg and 

Hans Glimell from the Göteborg University’s STS-Section work on cultural, political, 

and sociological aspects of nanotechnology (2003). This includes dealing with the 
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definition of nanotechnology itself. In Fogelberg’s and Glimell’s (2003a) preparatory 

study on the different approaches, claims, and tensions in the field of 

nanotechnology, the authors view nanotechnology as a still open field. They see the 

field as an “epistemological battlefield” where different concepts and definitions in 

the field “may be understood as vital resources in a ‘politics of epistemology’ where 

cognitive authority and political legitimacy are mutually dependent phenomena” 

(Fogelberg/Glimell, 2003a, 27). Enlarging this approach, Fogelberg (2003) in his 

exploratory study on the scientific, technological and political construction of 

nanotechnology on the macro-level concludes after viewing available material on 

nanotechnology: “There are no stable, precise or generally agreed definitions of 

nanotechnology (…)” (Fogelberg, 2003, 42). But by analysing these different 

definitions, he identifies certain patterns and dichotomies which serve as 

“demarcations” in the field and thereby characterise the field in its fuzziness. The 

identified dichotomies are between top-down vs. bottom-up methods of fabrication, 

scientific vs. industrial orientation, and inorganic vs. organic materials. As recurrent 

topics in the different definitions Fogelberg identifies the scale - ranging usually from 

0.1 nanometre (nm) up to 100 nm, but sometimes stretching above-, the possible 

technical applications, inherent interdisciplinarity, and particular nanoscale objects. 

From Fogelberg’s point of view, the lack of coherence between the definitions is 

partly due to the very character of nanotechnology as new and still developing 

technoscientific collection of different disciplines, and partly due to the use of the 

term nanotechnology as a mere conceptual abstraction used in conversation 

between policy-makers and the heterogeneous group of nano-experts. (Fogelberg, 

2003) This strategic use of definitions is the object in Fiedeler’s conference-abstract 

(2004). In his opinion, the strategic opportunities for both policy-makers and 
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researchers offered by the very fuzzy definition based solely on the scale-aspect 

explain its widespread use. For researchers, the fuzzy definition allows the inclusion 

of various projects, the formation of a broad and therefore strong coalition of 

disciplines in funding-negotiations, and the transfer of positive connotations from 

other disciplines. In Fiedeler’s opinion, it allows various researches to benefit from 

the positive connotation of, e.g., “increasing the life expectancy” as common project 

of nanotechnology, while in the same time rejecting responsibility for it also referring 

to the fuzziness of the definition. (Fiedeler, 2004) The concentration on different 

definitions, their causes and effects and finally their use indicate some important 

points. But again, the papers I have presented above are based on either a limited 

number of selected definitions (Fiedeler, 2004) or present their findings without 

many examples or explicit sources (Fogelberg, 2003, Fogelberg/Glimell, 2003). In 

addition, the theoretical background of the papers as well as their purpose appears 

not yet well-defined. Of course, these shortcomings are inherent in this type of 

paper since they are either exploratory (Fogelberg, 2003; Fogelberg/Glimell, 2003) 

or only aim at raising awareness (Fiedeler, 2004), but nevertheless they display a 

still very emerging stage of research. 

Another strand of research tries to shed light on the inherent constitution of 

nanotechnology. In a bibliometric study, Joachim Schummer analyses 

multidisciplinarity, interdisciplinarity and research collaboration in nanoscience and –

technology. By analysing papers in nano-specific journals and comparing them to a 

“classical” disciplinary journal regarding their degree of interdisciplinarity measured 

by co-authorship, he challenges the notion of a singular interdisciplinarity in 

Nanoscience and -technology. As Schummer’s molecular graph shows, nanoscale 

research as the accumulation of different journals in the field consists of the 
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disciplinary categories physics, chemistry, material science and engineering, 

electrical engineering, chemical engineering, biomedical science, and mechanical 

engineering. Even though there are comparatively 

many links between the comparatively equal-sized 

disciplines (the size of the knots indicates the size of 

the discipline), the links are comparatively week (this 

can be read of the thickness of the links in the graph). 

He concludes that there is no significant higher 

degree of interdisciplinarity in nanoscale-research 

compared to the “classical” disciplines.  Furthermore, 

he indicates that even the semblance of a high 

degree of multidisciplinarity dissolves, when the 

journals are analysed separately. (Schummer, 2004) 

This results question earlier outcomes based on a different scientometric approach. 

Martin Meyer and Olle Persson (1998) classify in their study on a similar topic nano-

research papers on the basis of inter- and multidisciplinarity of the journal they are 

published in. Contrary to Schummer (2004) they conclude, that nanoscience is more 

interdisciplinary than other areas of science. (Meyer/Persson, 1998) In a 

contribution to a book on new ways of knowledge production, Meyer combines a 

scientometric analysis of publications and patents with explorative firm cases and 

interprets the results against the background of Gibbon’s “new production of 

knowledge”-theory in order to test not only the transdisciplinarity but also the 

science/technology-linkage. (Meyer, 2001) In this very conscientious interpretation, 

he shows a “tendency towards more cross-boundary research [crossing both 

disciplinary and science/technology boundaries - J.S.] as well as a greater 

Figure 1: Interdisciplinarity 
Patterns of Nanoscale Research. 
(Schummer, 2004) 
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orientation of scientific actors towards the application of their research results” 

(Meyer 2001, 161) Still another perspective on the inherent constitution of 

nanoscience takes Glimell (2003) in his work on nanotechnology from an 

ethnographic point of view. He identifies scientists working in nanotechnology as 

diverse in disciplinary and visionary backgrounds and conceptualises the “nano-site” 

as boundary-object facilitating communication between different epistemic cultures 

and visions (Glimell, 2003). The problematic role of experts in nanoscience and -

technology as result of interdisciplinary is Edward Munn’s topic in a conference 

paper (2003). In Munn’s opinion, since nanoscience and -technology are 

interdisciplinary and transformative, expertise as relying on the approval by both 

society and the professional community faces specific problems. Epistemic and 

political authority of experts is according to Munn not (yet) possible, because 

interdisciplinarity and newness hamper the approval of experts inside the 

professional community and societal recognition in turn relies on this approval. 

(Munn, 2003) 

Another aspect of nanotechnology some research has been done on is views, 

images and visions of nanotechnology. A study for the Dutch Rathenau Instituut 

carves out ‘social points of attention’ and their enclosed terrifying and ideal visions 

appertaining to the manifold fields of application of nanotechnology. Overall issues 

connected with nanotechnology as a whole are, according to van Est et al., patents, 

distribution of benefits and risks and orientation of nanotechnology. While the scary 

visions are a monopolisation of knowledge and profit resulting in a global nano-

divide and technological determinism, the bright pictures of the nanotechnological 

future embody a spread of knowledge, fair distribution of welfare and socially aware 

aims of nanotechnology. (van Est et al., 2004) The public perception and view of 
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nanotechnology is explored in two empirical studies - one limited to Great Britain 

prepared by ‘BMRB Social Research’ for the “The Royal Society and Royal 

Academy of Engineering Nanotechnology Working Group” (2004) and one limited to 

the United States interpreted by Bainbridge (2002). Bainbridge’s study is based on 

supplementary questions in an internet-survey and a qualitative analysis of written 

comments and concludes the public attitude towards nanotechnology to be highly 

enthusiastic and little concerned about the risks. Quite differently, BMRB’s study 

concludes (based on a representative survey consisting of face-to-face interviews in 

combination with focus-group workshops) that the awareness of nanotechnology is 

limited and the attitudes are mixed depending on the expected use of 

nanotechnology. Concerning the significance of both studies, I would join Arie Rip’s 

critique formulated in a conference contribution (Rip, 2004). He annotates that 

because of the low awareness and the lack of a clear definition the significance of 

both studies lies more in telling something about the nationally specific process to 

arrive at certain views than telling something about already formulated view. I would 

also like to second Rip's cautious remark in the aspect that Bainbridge’s 

interpretation is possibly biased because of the choice of words and questions, 

which are not equally ‘agreeable’.  (Rip, 2004) 

More from the ‘governance of technology’ point of view another strand of research 

addresses topics like risk assessment, public participation and regulation. The 

already mentioned research project by Brian Wynne, Robin Groove-White and Phil 

Macnaghten from Lancaster University in collaboration with the London-based think-

tank ‘demos’ aims at enhancing the governance process of nanotechnology by 

moving public participation ‘upstream’ within R&D processes. In a working paper, 

the scholars report on the relevance of the recent experience with the governance of 
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biotechnology regarding nanotechnology as the first stages of the research project. 

(Grove-White et al., 2004) Instead of ‘instrumental learning’ as piling up insights and 

consecutively adding new forms of engagements, they call for ‘reflective learning’ 

leading to critique of one’s position in the past and consequent alteration of future 

options. In this way, the working paper draws several relevant ‘reflections’ and 

recommendations from the past. First, according to Grove-White et al. the 

importance of tacit visions and imaginaries underlying scientific research needs to 

be acknowledged and should lead to more frankness in future debates on 

nanotechnology. Second, further reflection on the diverse roles and nature of NGOs 

needs to be incorporated in future discussions about social and political processes 

for nanotechnology. Furthermore, the predominant deficit model that is still 

underlying assessment and regulation procedures needs correction. (Grove-White 

et al., 2004) A similar subject has James Wilsdon’s and Rebecca Willis’ report “See-

through science. Why public engagement needs to move upstream” (2004). Their 

assessment of nanotechnology sees a new stage in the science-society relation. 

They argue that science and policy increasingly embraced the idea of public 

involvement in the last years and “ that we are on the cusp of a new phase, in which 

public engagement moves upstream”. (Wildson/Willis, 2004, 16) 

Despite few, mostly technical critiques already mentioned, the research on 

nanotechnology and nanoscience from STS-perspective seems to suffer from a lack 

of coherence. This flaw is in my opinion due to the newness of the field and can 

therefore hardly be subject of criticism. Besides, from the concrete vantage point of 

the thesis’ specific aim and in order to locate the same, the results and lines of 

thinking presented can be discussed regarding their values and flaws. Nordmann’s 

thoughts can provide a larger background and helpful insight in the constitution and 
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aim of NanoTechnoScience and therefore help to understand nanoscience’s 

reactions to NGOs as well as NGOs’ attempts to describe and address 

nanoscience. The studies dealing with the term and definition of nanotechnology 

can despite their vagueness serve as background for the whole analysis. The 

insight, that there is nothing like one common definition indicates a crucial and 

potentially difficult point in the communication between NGOs and science. Second, 

the further systematization of different reoccurring themes and dichotomies in 

different definitions, and the thoughts about the strategic advantages and 

disadvantages can contribute to the analysis of different definitions and underlying 

strategies.  

The studies concerning inter-, multi-, or transdisciplinarity provide a picture of the 

inherent constitution of nanoscience. Regarding this thesis, these results or 

thoughts point at an important point: With whom are NGOs communicating? Is there 

even something like nanoscience or is it a multidisciplinary field with only few links? 

In contrast, views, images and visions of nanotechnology as another aspect of 

research can provide in my opinion insights concerning underlying pictures of the 

communication between NGOs and nanoscience as well as possible contexts of 

definitions, arguments and terms. Since the NGOs selected here define themselves 

as representatives of the public and, depending on their form of organisation, hinge 

on public acceptance, public perception, visions and images of nanotechnology are 

not only aim of NGO’s efforts, but bench mark for own positions. On the other hand, 

these ‘public’ attitudes towards nanotechnology are probably equalled by ‘experts’ 

attitudes, which are less good explored and can therefore only “kept in mind” during 

the analysis. As last perspective presented, the governance of technology-aspect 

can add hints at specific coherences between ‘science’ and NGOs. The thoughts on 
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‘learning from history’ and resulting recommendations draw the attention directly to 

the question the thesis centres around. The call for further reflection on the diverse 

roles and nature of NGOs in the political and social processes surrounding 

nanotechnology does not only justify my own ambition, but sketches in the same 

moment the problem with the other research reviewed so far. Even though several 

results can be of help for my aims, there is no theoretical ‘place’ for NGOs in the 

studies, I have presented so far. Therefore, in the next chapter a broader theoretical 

framework shall be presented both to give NGOs a theoretical place and to arrange 

the findings reviewed above correspondingly.  

 

2.2. Theoretical framework: Mode 2’ or ‘Mode 1’? The increasing 

contextualisation of knowledge production 

Is there anything new nowadays in the way knowledge is produced? This question 

is the initial point for more than one analysis of science and technology in 

contemporary society. The analyses I have selected as theoretical framework for my 

thesis is “The new production of knowledge”-approach developed by Gibbons et al. 

in 1994 and enhanced by Nowotny et al. in 2001. Its main achievement is to derive 

two different modes of knowledge production and their coherence out of the analysis 

of current changes and trends. In the following chapter, I outline these two Modes 

with their specific attributes, connect it with the findings from the STS-field outlined 

above and zoom in on the role of NGOs in relation to science. 

Observing changes in practice and bringing them together in a sufficiently coherent 

form provides Gibbons et al. with the hypothesis of an emerging new form of 

knowledge production. This new complex of ideas, methods, values and norms the 

authors name ‘Mode 2’ distinguished from the prior ‘Mode 1’ way of knowledge 
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production. ‘Mode 2’ differs in several aspects from ‘Mode1’ and carries sequentially 

certain implications. First of all, in ‘Mode 2’-knowledge is produced in the context of 

application. Unlike in ‘Mode 1’, where knowledge is carried out according to 

problems set by the inherent logic of disciplinary fields, knowledge production in 

‘Mode 2’ is shaped by a variety of different actors negotiating the problem to be 

solved. (Gibbons 1994) This thought can be connected to Nordmann’s research on 

nanotechnology from an epistemological point of view (Nordmann, 2002, 2003, 

2003a). Although Nordmann´s description does not fit fully with the characterisation 

of ‘Mode 2’ outlined above, it indicates nanotechnology´s different characteristics 

compared to ‘Mode 1’ knowledge production.  

The second distinct attribute of ‘Mode 2’ is its transdisciplinarity. While Gibbons et 

al. see ‘Mode 1’ as mainly disciplinary, they characterise ‘Mode 2’ as transcending 

the boundaries between disciplines. But this transdisciplinarity is seen as more than 

just scientist from different fields working together - to qualify as transdisciplinary in 

the authors’ sense the process of knowledge production has to be carried out in a 

genuine framework beyond the singular cognitive and social practices of the 

participating disciplines. According to Gibbons et al. a transdisciplinary field has to 

develop its own theoretical structures and methods diffusing during the process into 

the participating disciplines. Finally, transdisciplinary knowledge production is seen 

as dynamic by Gibbons et al. This feature includes not only spatial mobility of 

scientists but also virtual mobility of the knowledge produced. Knowledge is 

according to the authors brought back to the disciplines or moves as intellectual 

property of scientists to new contexts of application (Gibbons 1994). As visible 

above, transdisciplinarity in the nanofield has been explored extensively with almost 

antithetic results. This contradictory results mirror in my opinion the still ongoing 
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debates surrounding both the “new production of knowledge”-approach and 

nanotechnology. While the approach emphasises changes, critiques accuse them of 

ignoring continuity and of simplifying the prior mode of knowledge production (see 

Meyer 2001; Schummer, 2004). 

Another attribute characterising ‘Mode 2’ in Gibbon’s analysis is heterogeneity. 

Heterogeneity in the author’s definition includes both structural and social issues. In 

comparison to ‘Mode 1’ with its predominantly hierarchic and stable organisational 

structure, ‘Mode 2’ is organised heterarchical, transient and diverse. Socially, 

persons working in ‘Mode 2’-areas tend to be from heterogeneous backgrounds 

bringing along different bodies of knowledge, social values and methods. In 

structures of knowledge production diverse and transient, links and relations 

between scientists working together on problems are thus more heterogeneous and 

less hierarchical. (Gibbons 1994) Indices for nanotechnology’s heterogeneity are 

provided by Glimell (2003) in his work on nanotechnology from an ethnographic 

point of view.  

The last feature of Gibbons et al.’s ‘Mode 2’-ideal type is social accountability and 

reflexivness. In the authors’ opinion, society and its observers, social scientists, 

increasingly influence the different stages of knowledge production, starting with 

setting up the research agenda and framing the questions up to interpretation of the 

results. In Gibbons et al.’s view, this context makes scientists aware of their result’s 

potential impact and fosters reflection of values, impacts and prerequisite of 

implementation. In nanotechnology, the participatory affords by the Royal society 

and cultural products like “Prey” could be interpreted as signs of social 

accountability. Reviewing recent events like these, Wilsdon and Willis (2004) state 

in their report that the science-society relation entered a new stage, where science 
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is more open to society’s concerns and opinions. It will be the task of this thesis to 

analyse the dialogue between science and NGOs as a prerequisite for the 

incorporation of social demands more thoroughly. 

As the feature connecting the loop from the context of application through 

transdisciplinarity, heterogeneity, and social accountability Gibbons et al. identify a 

new way of quality control in science. Unlike the ‘Mode 1’ peer-review system which 

does not transcend the boundaries of science, ‘Mode 2’-knowledge is assessed with 

additional social, economical and political criteria.  A hint to this new form of quality 

control in nanotechnology can be found with reference to Nordmann’s (2003) study 

of the epistemological state of research in the nano-field.  

Taking the vantage point of society instead of science and evolving the 

interpretation of its role in ‘Mode 2’, Nowotny et al. (2001) enlarge on the features 

‘context of application’ as well as ‘social accountability’ and carve out the concept of 

‘Science in the Agora’. Confronting two competing accounts of social change - the 

“risk society” approach developed by Beck (Beck, 1992) and the “Knowledge 

Society”-approach developed by Bell (Bell, 1973) - a ‘Mode 2’-society concept is 

developed. This account of social transformation is characterised by its emphasis on 

the growth of complexity, uncertainty and the de-differentiation of the different 

realms state, market and culture. This inherent transgressivness of both ‘Mode-2’-

society and ‘Mode-2’-science is taken further by Nowotny et al. to dissolve the in 

their opinion artificial demarcation between science and society. In the authors’ 

opinion, science and society co-evolve. This co-evolution based on transgression of 

boundaries enables and facilitates a more intense mutual exchange between 

science and society. This increasingly louder “voice of society” forms the context 

‘Mode-2’-science works in. Contextualisation evolves according to Nowotny et al. 
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along three lines on three different levels. Firstly, Nowotny et al. observes a strong 

pressure on science to move from “segregation” to “integration” facilitating 

contextualisation. In the integrated model of science-society interaction, science 

changes little by little its belief system, values, norms, and behaviour underlying the 

process of knowledge production and leaves its boundary more and more 

permeable. Nowotny et al’s second line relates to uncertainty as inherently 

generated in ‘Mode 2’-science and society. In their analysis, uncertainty is linked to 

the new and inevitable contextualized way of problem solving. The third line of 

contextualization deals with the role of “people” in knowledge. Past and present 

social movements and debates on democratising science have put in Nowotny et 

al’s opinion pressure on science to include people both as passive and as active 

participants on all levels of knowledge production.  

Overall, an evolution towards stronger contextualisation is the underlying 

assumption of Nowotny et al’s theory. As a result of erratic development, currently 

there are different, consecutive levels of contextualisation ranging from weak to 

strong existing next to each other. While knowledge production in one area can be 

highly contextualised, e.g. in the field of climate change, other fields, like e.g. 

physics, remain weakly contextualised.  

Contextualisation conceived by Nowotny et al. transcends Gibbons et al.’s original 

concept “context of application” regarding the depth of the analysis of society’s 

overall mechanisms as well as regarding the description of the actual effect on the 

knowledge produced. Supplementing the facet “context of implication” describing 

the incorporation of additional social and technical consequences and impacts, 

Nowotny et al’s concept of contextualisation “seriously opens the door to people - to 

their perspectives, on the one hand, and to their constitutive role in research activity, 
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on the other hand” (Nowotny et al., 2001, 159). The thereby enhanced concept of 

‘Mode 2’ results inevitable in a different kind of knowledge, Nowotny et al. argue 

with reference to the feature of social accountability in original concept of ‘Mode 2’. 

This “socially robust knowledge” rests upon a contextualization of reliability as well 

as upon a re-conception of the epistemological core. (Nowotny et al. 2001) 

With the concept of ‘transaction spaces’ Nowotny et al. offer the place where 

contextualisation and as a result the process of socially robust knowledge 

production happens. Associated with the different levels of contextualisation, 

transaction spaces range in their structure and form from determined by few 

traditional institutions generating weak contextualisation to diverse and manifold 

structured by different actors and groups leading to strong contextualization. With 

reference to Galison’s work on “trading zones” in physics, the authors emphasise 

the emergence of “Mode 2-objects” facilitating the negotiation in the transaction 

space. 

Binding the different concepts together and considering the overall coherence, 

Nowotny et al. see science moving into the ‘Agora’ conceived as a new social space 

where science and society meet and the process described above takes place in 

different fields at the same time. This new place where science and society together 

produce ‘Mode 2’-knowledge is inhabited by new configurations of actors, 

structures, and institutions including media, business players, and governmental 

and non-governmental organisations of different levels. Consequently, expertise 

seen by Nowotny et al. as mediator between science and other actors forming the 

agora, becomes socially distributed too. (Nowotny et al, 2001) 

In the following part, this framework serves as background for the analysis of the 

communication between NGOs and ‘science’. The connection of research results on 
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nanotechnology to Gibbon’s framework above point to a ‘Mode-2’ knowledge 

production in nanotechnology. As one aspect of this hypothetical Mode-2 knowledge 

production, the Nowotny et al.’s enhanced concept of contextualisation is the focal 

point of the following analysis. Going down to the foundations of the concept, the 

quality of the communication between NGOs as representatives of ‘society’ and 

‘science’ is analysed.  
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3. Methods 

Taking up Nowotny et al’s call for qualitative instead of purely quantitative work with 

their approach (Nowotny et al., 2001), this thesis builds on qualitative inquiry. In 

order to gather the required information to describe and understand the actor’s 

different positions and perceptions, two different kinds of text as primary sources are 

used. Understood in the sociological tradition, these sources are treated “as window 

into human experience” (Ryan/Bernard, 2000, 769) instead as an object of the 

analysis itself. 

Firstly, written texts like selected parts of NGO’s reports on nanoparticles and 

articles published in sciences journals reflecting scientist’s opinion are consulted 

and interpreted. Unlike other pieces of material culture, written text is designed 

specifically to be communicative and representational. But even though the 

contained meaning therefore seems to be explicit and easily accessible, due to the 

embedded social and structural influences and the possibilities of reinterpretation 

because of the gap between author and reader these sources need a contextualised 

interpretation including questions of purpose, used references, transmission, and 

circulation of the text (Hodder, 2000). According to Hodder (2000), these sources 

“say” as well as “do” things. Correspondingly, the selected texts are interpreted both 

concerning their content and their use, reuse, and effect.  

Secondly, personal interviews with representatives of both nanosciene and NGOs 

serve as data sources. As a middle-course between time-saving structured 

interviews aiming at capturing precise, codable data within pre-established 

categories and time-consuming unstructured interview aiming at understanding 

complex behaviour without imposing a priori categories (Fontana/Frey, 2000), semi-
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structured, problem-centred interviews are applied. Consequently, my role as 

interviewer also oscillates between directive and non-directive, neutral and empathic 

and improvising and structuring (Fontana/Frey, 2000). I decided to use this kind of 

interview because it allows the interviewee to develop and express his/her own point 

of view, but limits the topic of conversation and weakly guides the dialog. Since the 

thesis does not aim at understanding the interviewee’s personal views in a whole 

but only one specific section, this decision satisfies the thesis’ needs. With reference 

to Witzel’s concept of problem-centred interviews (Witzel, 1985) the following course 

of action is taken: 

Figure 2: simplified Model of the problem-centred interview based on Witzel (1985) 

 

Aiming at a deeper understanding, if and how the communication between NGOs 

and (nano-)science works, the interpretation of the generated data complies the 

following course. As the first prerequisite of felicitous communication, the similarities 

and differences in the construction of the common subjects in the dialogue- 

nanotechnology and nanoparticles - are analysed. Then, the image and approval of 

the “other” is examined. The way of working on these points will be the evolutionary 

identification of themes used in the constructions as suggested by Ryan and 

Analysis of the problem 

�  

Construction of guidelines 

�  

Interview 

�  

Recording and reflection 
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Bernard (2000). The integration into the concrete context and the interpretation as a 

whole against the theoretical background finally lifts these findings on the next and 

more structural level. 

 

3.1. Procedere 

Two journals (‘Science’ and ‘Nature’) with their affiliates were selected for the 

search for articles. Both have a good reputation in the scientific community2 and a 

high receivership-index3. The various publications of the publishing group nature as 

well as science magazine were searched with the keywords ‘nanotechnology’, 

‘nanoparticles’, ‘ETC-Group’, ‘Greenpeace’, ‘Genewatch’ and ‘NGO’/non-

governmental organisations. The search was limited to the years 2002, 2003, and 

2004 since this is the time-span when ETC-Group and Greenpeace published their 

reports. Articles were selected regarding their relevance for the guiding question.  

Interview partners were selected due to their relevance for the question and their 

availability and asked by e-mail and/or mail. For the perspective of NGOs, persons 

in charge from the three selected NGOs were asked for interviews. One person in 

each of the NGOs was willing to give an interview, but only the interview with Jim 

Thomas from ETC-Group could be conducted face-to-face. The interview with Sue 

Mayer took place by phone, and the interview with Greenpeace, originally planned 

as phone-interview, too, was due to organisational problems done by e-mail. For the 

science-standpoint one French and one German department specialised on 

nanotechnology were asked to be of help with the procurement of interview 

partners. Finally, two nano-scientists, one chemists working in French nanoscience 

                                                
2 Highest Impact factor ( based on the average number of citations of an artciels from the journal) for ‘Nature’ : 
30.4, third place for ‘Science’  (http://npg.nature.com/media/nature/display/nature/demographics.html) 
3 Nature: 683,516 worldwide (nature 2004) 
Science: around 700.000 worldwide (science n.d.) 
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research department and one physicist working in a German nanoscience research 

department, were interviewed. Both are male, about the same age, and work in 

similar, senior positions in the public sector. While the Chemist ran through an 

international career studying and working in four different countries and did not 

return to his home country, the Physicist stayed in his country of origin.  Since the 

Chemist asked for namelessness, both interviews were made anonymous.  

Additionally, one person from the European Commission was asked for an interview 

to complement the information on the process of negotiation between NGOs and 

science from a third perspective.  
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4. Nanotechnology and its NGOs 

 

Only quite recently a broader discourse on nanotechnology has assumed shape. 

Starting with cofounder and chief scientist of sun microsystems Billy Joy’s article on 

the thread of nanotechnology in 2000 (Joy, 2000), followed by bestseller-author 

Michael Crichton’s novel “Prey” on the thread of self-replicating nanomachines in 

2002 (Crichton, 2002), the debate drew further attention in 2003 with the widely 

discussed ETC’s report “The big down” (BD, 2003) and Prince Charles’ statement 

on nanotechnology which was well covered by the media and provoked strong 

responses. Shortly thereafter, Greenpeace got into the debate by releasing a report 

on nanotechnology, too. (Greenpeace 2003) Simultaneously, both nanoscience and 

-technology and decision-makers evolved their structures and institutions. New 

processes were induced to react on the perceived public outcry and to provide 

appropriate knowledge and advice. The British Government commissioned the 

Royal Society and the Royal Academy of Engineering with study on 

nanotechnology, which started in 2003 (RS/RAE 2004). The European Commission 

hosted a Workshop on Risk in Nanotechnology in early 2004 (European 

Commission 2004). Additionally, several papers reviewing the development of 

Nanotechnology and recommending different future courses of action were released 

by scholars and institutions. (e.g. ESRC 2003, Mnyusiwalla/ Daar/ Singer 2003) 

Numerous meetings, conferences and gatherings worked on the issue 

nanotechnology and society or at least included the topic in their agenda. This 

development was accompanied by an increase in media coverage of risks in 

nanotechnology, as the figure below shows. 
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Figure 3: Media coverage of the benefits and risks of nanotechnology (Gaskell et.al., 2004)  

 

Reconstructing the course of events, science writer and consultant editor for 

‘Nature’ Philip Ball consequently calls 2003 “the year when nanotechnology collided 

with the real world” (Ball 2003). He assesses this development in its effects positive 

as the appearance of an ethical dimension of nanotechnology, which helps 

sharpening the view of the properties and of the aim of nanotechnology in specific 

and offers the chance to reflect on social accountability and public perception of 

emerging technologies in general. (Ball 2003) From a different vantage point, 

Philippe Martin, staff member in the risk assessment unit of the public health and 

risk assessment directorate in the DG SANCO and former research scientist 

assesses the development. In his opinion, the process which finally triggered the 

units’ own action (the initialisation of a risk-assessment workshop) had “fed its own 

growth”. From his point of view, the various events presented above in combination 

with massive funding of nanotechnology and a psychological element resulting from 

the bad experiences with GMO and the Mad Cow disease have led to an increased 
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activity in both politics and the scientific realm in order to act proactive and thereby 

avoid a reaction similar to GMO.  (Interview with Philippe Martin).   

It is the goal of this chapter to describe selected actors in this debate against the 

background of the theoretical framework outlined above and therefore offer a new 

perspective. Referring to the initially illustrated concept of different stages of 

contextualisation ranging from weak to strong corresponding with different 

structures and configurations of nanotechnology’s transaction spaces as well as 

with different intensities of communication, varying selected actors, their 

constitution, and their positions are examined and compared in this chapter.  

 

4.1. The transaction spaces of nanotechnology 

In Nowotny et al.’s concept, the process of contextualisation takes place at least 

partly in transactions spaces. These spaces facilitate the communication, 

interaction, and dialogue between different actors and hence can be distinguished 

by the intensity of communication between the various actors that occupy them. 

(Nowotny et al. 2001, 143) Interaction in the transaction spaces requires according 

to Nowotny et al.’s concepts that all participants bring something to ‘trade’ and 

dispose of the necessary resources to take something from the other groups. (ibid., 

p. 146) As a structural necessity for communication leading to contextualisation and 

therefore Mode 2-knowledge production, the transaction spaces of nanotechnology 

shall be explored first. This will be done exploratory by means of selected examples.  
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4.1.1.  Places to meet and to talk  

The Greens/EFA Group in the European Parliament seminar on nanotechnology 

In June 2003, the Greens/EFA (European Free Alliance) Group in the European 

Parliament hosted a one-day seminar on nanotechnology and converging 

technologies in Brussels. It was sponsored jointly by ETC Group, Greenpeace, Dag 

Hammarskjold Foundation, Genewatch UK, Clean Production Action and The 

Greens/EFA Group in the European Parliament. Speakers included scientists 

(toxicology-Vyvyan Howard and physics/military nanotech application- Jürgen 

Altmann), NGO-representatives (Greenpeace - Doug Parr, ETC-Group - Pat 

Mooney/ Hope Shand) as well as from biotechnology-debates well known ecologist 

Vandana Shiva, head of the DG Research Renzo Tomellini and several 

parliamentarians.  

Starting from the statement, that nanotechnology “is currently evolving quietly 

beneath the radar screens of government regulators and the public alike” (greens-

efa 2004, para.4), the seminar aimed to describe the current state of 

nanotechnology, to examine both its risks and promises and propose necessary 

steps toward regulation. (Greens-efa 2004) 

The direct communication between scientists and NGOs during this seminar allows 

from my point of view an interpretation of this meeting as transaction space. Even 

though the workshop was very short and only few scientists were invited, opinion 

and positions could be exchanged.  
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Joint study on nanotechnology by the Royal society and the Royal academy of 

engineering 

In June, 2003 the British government commissioned the British national academy of 

science, the Royal Society and the British national academy of engineering, the 

Royal Academy of Engineering, to carry out an independent study of the possible 

future impacts of nanotechnology. Partly in reaction to a perceived unease among 

the British public about the risks and threads of nanotechnology, the study aims to 

identify the environmental, health, ethical and societal implications of 

nanotechnology as well as uncertainties contained in the use of the technology both 

at present and in the future. (RS/RAE 2004). The results, drawn together in the final 

report ‘Nanoscience and nanotechnologies: opportunities and uncertainties’ 

published on 29th of July 2004, are to inform governments, academia and society 

whether further regulation is required. The study’s mode of operation was to call for 

written evidence from interested stakeholders, inviting relevant interest groups for 

further workshops on different important issues identified through evaluation of 

written evidences and a market research on public attitude towards nanotechnology. 

(RS/RAE, n.d.) Of the meetings and workshops to gather further information only 

two were issue-centred (environmental and health impacts), the remaining four were 

meeting of stakeholders (scientists, civil society, industry and regulators).  

Although in this case NGOs and scientists did not communicate directly since no 

NGO was invited for the issue-centred workshops, the process of this study can be 

seen as transaction space as well. Different NGOs4 handed written evidences in, 

and also commented on workshop results and preliminary reports. In addition, the 

                                                
4 Among others Greenpeace, Genewatch UK and ETC-Group 



 33 

homepage of the study displays all evidences and reports. Therefore, a ‘mediated’ 

dialogue through published evidences and commenting can be stated.   

 

Conferences on Nanotechnology/Nanoscience   

Mentioned in several of the conducted interviews as places where “you are bound to 

meet each other” (Interview with Philippe Martin) or “hear about each other’s 

opinions” (Interview with a Chemist), conferences seem to be quite important 

components of the nanotechnology’s transaction spaces. Unfortunately, they are 

also very hard to grasp, because they are numerous, diverse in scope and purpose, 

large and the post processing, if available at all, does not allow to trace simple 

participants. Therefore, the following section tries to highlight the component 

‘conferences’ by describing two selected examples5, where NGO-representatives 

were invited, and therefore traceable, as speakers. 

 

A.) NanoDE - factors for success / June 21/22., 2004 in Wiesbaden, 

Germany 

In the context of the 7th International Conference on Nanostructured Materials/ Nano 

2004, nanoDE as a two-day meeting presented German research efforts in 

nanotechnology. (dechema, 2004) ‘NanoDE’ consisted of five blocks, including one 

on “Chances and risks of nanotechnology”. In this panel discussion on risk and 

chances, R. Tomellini/ European commission, M. C. Roco/ USA’s National Science 

Foundation, W. Heckl/ University Munich, A. Gutsch/ DEGUSSA/Germany, A. 

Nordmann/ University of South Carolina and Technical University Darmstadt 

discussed with Doug Parr/ chief scientific advisor of Greenpeace/UK. (VDI 

                                                
5 the conferences are selected on the base of a search in online-databases and portals 
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Technologiezentrum/ BMBF, n.d.) The with around 1000 scientists from universities, 

research laboratories and industry well-attended scientific conference could 

therefore be seen as a meting place not only for scientists, but also, even though in 

a much smaller scale, for science and civil society groups.  

 

B.) World Nano-Economic Congress (Europe) / November 3-5, 2003 in 

London, UK 

Organised by ‘cientifica’, one of the largest suppliers of nanotechnology information 

providing contact between science, investment, business and consultancy in 

cooperation with IRR, a conference company, the World nano-Economic Congress 

2003 was intended to assemble the international industrial, financial, regulatory and 

scientific communities and thereby to foster nanotechnology commercialisation. 

Included in the “Technology Transfer Forum: Managing the transfer of 

nanotechnology from laboratory to market” was a panel session dedicated to ethical 

and regulatory issues surrounding the advancement of nanotechnology. Besides 

two natural scientists and one social scientist, Jim Thomas from ETC-Groups and 

Doug Parr from Greenpeace were invited to discuss on ethical concerns, science 

communication and the proper way of collaboration between interest groups, 

regulators and industry. (Program brochure world nano-economic Congress 

(Europe), 2003) 

Again, this conference can be seen as “meeting place” for science and civil society 

groups - this time from the perspective of application and commercialisation of 

nanotechnology.  
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4.1.2. Places, where NGOs are not invited - experts only 

EPP-ED Group in the European Parliament Public Hearing “Nanotechnology - 

Explaining the science, identifying the issues” 

In March 2003, the Group of the European People's Party (Christian Democrats) 

and European Democrats (EPP-ED) in the European Parliament hosted a gathering 

concerning nanotechnology. Beside reports on the state-of-the-art in nanoscience 

and technology, societal and economic implications as well as public awareness 

and attitude were issues of concern. Even though one agenda item included the role 

of NGOs, only scholars from nanoscience, one media scientist and a representative 

from the “European Nanotechnology Business Association” were invited as 

speakers. (EPP-ED, n.d.)  

 

European Commission’s preliminary risk assessment-workshop 

Quite unusual without external call and on the ground of own observations 

(interview with Phillip Martin), the Health and Consumer protection directorate 

general of the European Union initialised the workshop “Mapping out nano risks” 

held in March 2004 on potential risks in nanotechnology resulting in the publication 

“Nanotechnologies: A preliminary risk analysis”. Invited as experts were scholars 

from all over Europe belonging to various disciplines ranging from physics over 

toxicology to science and technology studies and ethics. Although Doug Parr as 

Chief Scientist of Greenpeace appeared as co-author of one short contribution, no 

NGO was invited to the workshop.  The short contribution was an excerpt from an 

article in press and was handed in by the second author Alexander Arnall, who was 

invited as expert. (European Commission, 2004) According to Philippe Martin as 

convenor, the workshop did not include NGOs since the Commission did not want to 
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become vulnerable for expert’s critiques because of the inclusion of ‘non-scientists’. 

(Interview with Philippe Martin) 

 

4.2. The dialogue on nanotechnology 

Due to inadequate post processing of the communication in transaction spaces, the 

following analysis of the communication’s content cannot be based on the same. 

However, although transaction spaces are in Nowotny et al.’s concept important 

places, where contextualisation and communication happens, they are not the only 

communication channel. Written communication by articles, reports and websites 

are possibilities to exchange positions and opinions, too. Therefore, although 

‘space’ and ‘content’ of communication are inevitably incongruent, an analysis 

based on articles and publications can serve as replacement. In the following 

chapters the intensity and quality of communication and dialogue between NGOs 

and ‘science’ is examined. Positions, definitions and mutual understanding of three 

NGOs and ‘science’ treated as an abstract aggregate will be described on the 

ground of articles, interviews and publications. These descriptions are compared 

according to Nowotny et al.’s theoretical framework and interpreted as indications of 

contextualisation.  

 

4.2.1. Three NGOs concerned with Nanotechnology: ETC-Group, 

Genewatch UK and Greenpeace 

The three selected non-governmental organizations which took an active part in the 

discourse surrounding nanotechnology and nanoscience are different from each 

other in nearly every regard. They have different constitutions, different sizes and 
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different scopes - but they are alike in one point: they all want nanotechnology to 

develop socially responsible, see themselves as ‘watchdogs’ representing society 

and therefore try to actively shape the further development of nanotechnology. As 

outlined above, Nowotny et al. as well as earlier Gibbons et al. see society and 

science as increasingly intertwined in the process of knowledge production. Co-

evolving with the changes in science already described, a bundle of changes in 

society beginning in the 70s has lead from Nowotny et al’s point of view to social 

movements and NGOs as “novel forms of collective action and interest formation” 

(Nowotny et al. 2001, 214). This  new forms of civil organisation and participation 

shape actively the ‘Agora‘ as well as the ‘transaction spaces’ and are thereby an 

important part of the contextualisation of knowledge. (Nowotny et al., 2001) In the 

following chapters, the different NGOs working on nanotechnology are presented 

and their positions on nanotechnology, their perception of science as well as their 

definitions are analysed. 

 

4.2.1.1.  ETC-Group 

Founded in 1977 under the name 

“Rural Advancement Foundation 

International” (Rafi), the in 2001 

renamed “Action Group on Erosion, 

Technology and Concentration” 

(ETC-Group) is as international civil 

society organisation based in 

Winnipeg, Canada. Its scope of work 

is mainly global, although few regional offices exist. Having started with the issues 

Figure 4: ETC-Group©s Comic on nanotechnology 
(ETC-Group cartoons, n.d.) 
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agricultural biodiversity, community knowledge systems and intellectual property 

rights, in the 80s and 90s the group broadened their focus and included 

biotechnology, human genomics and recently nanotechnology. As underlying topic, 

the group works on ownership and control of technologies as well as corporate 

power in this area. Described by Osgood as “virtual postage-stamp sized NGO 

(...),smart, highly wired, fast, seemingly intangible yet highly respected for its 

breadth of knowledge and chutzpah” (Osgood 2001, 95), ETC-Group works with 8 

staff members in four offices with a budget about 1 Mill. $ (ETC-Group financial 

statement 2003). Their main strength and way of working, according to ETC-group 

itself, lie in “research and analysis of technological information, and in the 

development of strategic options related to the socioeconomic ramifications of new 

technologies” (ETC-Group about, n.d., para.3). Their goals, described in the annual 

report 2000/2001, are conducting research, publishing it and thereby informing the 

public as well as transforming it into public policy and institutional change (ETC-

Group, 2001). Having no members and relying entirely on donations, ETC-Group 

does not undertake any grassroots, community or national work but aims at 

partnerships with other NGOs to work on campaigns. The overwhelmingly in 

humanities and social sciences trained staff is headed by Pat Mooney, who received 

several prices for his engagement in Sweden, Canada and the United States (ETC-

Group staff, n.d.) and describes ETC-Group as “obnoxious, and that is part of our 

strategy. It gets us attention” (Osgood 2001, 95).  

 

Strategy, development and target groups of ETC-Group’s campaigning 

ETC-Group’s campaigns include more than just the publications, which are the main 

base for the interpretations in the latter part of this chapter. The group also 
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participates in workshops, organises meetings and conferences and works directly 

with the press (ETC-Group, 2001). When ETC-Group started working in 

nanotechnology first, the group had not realised the risks involved completely 

(interview with Jim Thomas). Only by and by, the group came across nanoparticles, 

its potential risks, the surrounding uncertainty and the lack of toxicology studies in 

the field (Interview with Jim Thomas). This development can be traced in the 

publications as well - from Pat Mooney’s “ETC-Century” (1999), were the risks in 

nanotechnology are described without explicitly mentioning nanoparticles, the group 

developed its analysis further to the first publication focussing on risks in 

nanoparticles (NSM, 2002). The target groups for ETC-Group’s campaigning are 

mainly other civil society organisations (Interview with Jim Thomas). But also 

scientists are addressed like the publications such as “No mall matter” (2002) and 

“No small matter II” (2003) in which it clearly shows what Jim Thomas approves in 

the interview. (Interview with Jim Thomas) 

The strategy of ETC-Group’s campaigning seems to be guided by the group’s 

perception of the political forum as dominated by elites and backed by “uncritical, 

mesmerised media” (Mooney, 1999, 68). Accordingly, ETC-Group perceives its own 

position as structurally inferior and the debates on new technologies as “uphill 

battles” where opponent groups get only “one kick at the can” when new 

technologies first appear” (Mooney ,1999, 68). This standpoint comes along with the 

peculiarity of ETC-Group to continuously coin new words. Already in the campaign 

against genetically modified seeds, the group invented the word “terminator seeds”, 

and carrying forwards the ‘tradition’ nanotechnology was called “atomtechnology” in 

the beginning. Furthermore, in the group’s publications the ironic way to explain and 

judge situations, the direct and sometimes even uncouth language as well as the 
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habit to include comic-strips or word jokes catches the eye. Another peculiarity in 

ETC-Group’s reports is the permanent reference to history both to deduce solutions 

and to explain things. Besides history and a certain use of language, ETC-Group 

uses scientific results to fortify arguments and legitimate its own interest. Firstly, 

ETC-Group uses the opinion of a scientific minority to fortify its own interest and 

support its own opinion (see e.g NSMII, 2003, 2). But the Group does not only use 

science to back up its opinion, it actively judges scientific results in favour of their 

own argumentation. For instance, ETC-Group displays several studies on 

nanoparticles with different results and ends with the conclusion that they contradict 

each other (NSM, 2002, NSMII, 2002). This diagnosis is the starting point for two 

different strategies. In one case, ETC-Group commissions a study by a well-known 

toxicologist to enlighten this “scientific muddle” (NSMII, 8), in the other case, ETC-

Group engages in the validation of the different studies itself by judging the methods 

and sample. (NSM, 2002, NSMII, 2003) 

 

 ETC-Group’s publications on nanotechnology 

Since Pat Mooney has referred in his “ETC-century” in 1999 (Mooney, 1999) the 

first time to nanotechnology as an important emerging technology to be monitored 

by ETC-Group, the Group keeps on mentioning nanotechnology in its papers and 

starts shortly after publishing papers exclusively on nanotechnology. In 2002, with 

the communiqué “No Small Matter!” (NSM, 2002) and the news release “Nanotech 

Takes a Giant Step Down“ (GSD, 2002), ETC-Group introduces the issue of 

nanoparticle-toxicity and actively comments on scientific results in nanoscience and 

developments in nanotechnology for the first time. The activity intensifies in 2003.  

The report “The Big Down: Atomtech – Technologies Converging at the Nano-scale” 
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(BD, 2003) provides a comprehensive introduction to nanotechnologies, their 

implications and ETC-Group’s positions, while the occasional paper “No Small 

Matter II” (NSMII, 2003) concentrates on the nanoparticle-toxicity issue and both 

discusses new scientific results and publishes a report written by toxicology-expert 

Dr. Vyvyan Howard. Additionally, four communiqués (GG, 2003, BANG, 2003, NUG, 

2003, SW, 2003) and one news release (MEM, 2003) deepen the issues 

nanobiotechnology, ‘green goo’, convergence, application of nanotechnology and 

nanoparticle toxicity. Publications in 2004 (LC, 2004, LBD, 2004, NTW, 2004, GTT, 

2004, PP, 2004, UKR, 2004) keep on monitoring the development in policy, science 

and public debate. The definitions, judgements and strategies embodied in these 

publications are now to be worked out. 

 

ETC-Group’s definition and contextualisation of nanotechnology and nanoparticles 

In its publication “The Big Down” ETC-Group coins the term “Atomtechnology“ as 

substitute for nanotechnology.(BD, 2003) Although this term is less used in later 

reports, it reveals ETC-Groups emphasis on the outlook of convergence of 

biotechnology, information technologies, and cognitive science on the 

nanoscale.(BD, 2004)  Irrespective of the used term, ETC-Group sees 

nanotechnology not as one entity, but as “a set of tools and techniques” (BD 2004, 

5). This spectrum of technologies is in ETC-Group’s definition linked only by the 

scale, they work on: “(...)”nanotechnology” indicates only the scale of the art.” (LBD, 

2004, 3) On this scale nanotechnology is, in ETC-Group’s words,”the manipulation 

of matter, working with elements in the Periodic Table (atoms and atom clusters 

(molecules) in the range of a nanometer (nm), one billionth of a meter)”. In ETC-

Group’s understanding, nanotechnology is transdisciplinary and “borrows from 
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physics, engineering, molecular biology and chemistry”. (BD, 2003, 8) To 

characterise nanotechnology and its applications further, ETC-Group utilises a 

categorisation, which they acknowledge as not commonly agreed upon. The group 

sees four different stages of nanotechnology, which are not necessarily sequential, 

exclusive or consecutive. ETC-group sees nanobiotechnology as the fourth, still 

conceptual stage, where living and non-living material merges in a two-way street. 

The third stage -molecular manufacturing- ETC-Group approaches very cautious 

and acknowledges the contested character of the idea itself. Supported by Eric 

Drexler as possible and desirable, it is in the Groups view not clear if molecular 

manufacturing6 is possible. Stage two, called ‘nanofabrication’ is thought to be the 

manipulation and assembly of nano-scale particles into supra-molecular 

constructions by harnessing the phenomenon of self-assembly. Stage one, which 

the group names ‘Bulk nano’, embodies the currently existent applications of 

nanotechnology resulting in synthetic nanoparticles. (BD, 2003, 21ff)  

ETC-Group defines a nanoparticle as “a small piece of matter, composed of an 

individual element or a simple compound of elements, typically less than 100 

nanometres in diameter.” (BD, 2003, 78) They distinguish between ‘unintended’ 

nanoparticles, like they are produced for a long time e.g. as by-product of 

combustion and ‘intended’ nanoparticles as application of nanotechnology. (NSMII, 

2003) The category ‘intended’ nanoparticles consists in ETC-Group’s notion of 

“miniversions of particles that have been produced for a long time” (NSM, 2002, 4), 

carbon nanotubes 7 (NSM, 2002, 4), ‘buckeyballs’8, and quantum-dots9 (BD, 2003, 

                                                
6 Here seen as usage of some systems of mass production like self-replicating nano-scale robots, to manufacture 
any material good on any scale from the bottom up, 
7 “cylinder-shaped molecule resembling rolled-up chicken wire. Nanotubes can be made of different 
substances, but most nanotube research focuses on tubes of pure carbon atoms.”  (BD 2003, 78) 
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78). These particles, according to ETC-Group’s description, may exhibit “quantum 

effects,” meaning that their physical and chemical and electrical properties may 

change. (LC, 2004) 

To fully understand ETC-Group’s definition and description of nanotechnology with 

its inherent weighting, it has to be seen in its context. Although environmental 

protection and human health appear to be major context-issues, Jim Thomas 

emphasises their minor significance for ETC-Groups understanding of 

nanotechnology. (Interview with Jim Thomas) Instead, a reoccurring topic is 

nanotechnology’s economic value and potential. (see e.g. NUG, 2003, BD, 2003, 

NSM, 2002) This economic potential is seen as main driving force behind the 

support and progress of nanotechnology (NSM, 2002) Since ETC-Group conceives 

the current world-order as increasingly dominated by ever fewer multinational 

corporations, which “are replacing governments and engineering new systems of 

control over almost everything” (Mooney, 1999, 74), in their eyes nanotechnology is 

subject to a ‘fight for the biggest shares’ instead of a ‘fight for the best for humans’. 

(see e.g. BD, 2003) Several concrete issues contextualising ETC-Group’s definition 

and description further are arising from this general perception of nanotechnology. 

As one ‘tool’ in the fight for monopolised control and ownership of nanotechnology, 

ETC-Group identifies patenting.(LBD, 2004) Directly depending on the issue of 

corporate control is ETC-Group’s repeated question for the allocation of benefits 

and risks in the context of a gap between north and south.(see e.g. BD, 2003, SW, 

2004) The same starting point has the omnipresent concern about democratic 

                                                                                                                                                 
8 “buckyballs are made of sixty carbon atoms arranged like the hexagons and pentagons of a soccer ball (and 
not unlike a geodesic dome).(...) The buckyball is the precursor to the nanotube discovered in 1991 by Sumio 
Iijima.”  (BD 2003, 77) 
9 “ is a nano-scale particle (a few hundred to a few thousand atoms) with extraordinary optical properties that 
can be customized by changing the size or composition of the particle.”  (BD 2003, 78) 
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rights, power and freedom in the face of governments perceived as weak in 

comparison to transnational companies.(see e.g. Mooney, 1999, BD, 2003, LBD, 

2004)  

 

ETC-Group’s position on nanotechnology with emphasis on nanoparticles 

ETC-Group’s positions on nanotechnology can be divided into positions on actually 

existent applications of nanotechnology, positions on near- and far-term applications 

and opinions on the overall development and sense of nanotechnology.  

Based on a diagnosis of significant scientific uncertainty resulting from too little and 

too late scientific activity in the field of nanoparticle-toxicity, ETC-Group sees 

nanoparticles as at least potentially dangerous for human and animal health as well 

as for the environment. In ETC-Group’s opinion, against the background of the 

precautionary principle, this potential to harm should lead to an intensification of 

research to abolish the uncertainty, an immediate moratorium on commercialisation 

of nanoparticles until their effects are certain, and a moratorium on the use of 

nanoparticles in laboratories until a “best practise” agreement is reached. 

Additionally, a regulatory framework including labelling and toxicity assessment 

requirements for nanoparticles as well as a process reaching social consent on 

nanoparticles and nanotechnology should be developed and put into force.(see e.g. 

NSM, 2002, NSMII, 2003, BD, 2003)  

The other stages of nanotechnology molecular manufacturing, nanobiotechnology 

and supra-molecuar structures are subject to criticism and claims more on the level 

of thought experiments. ETC-Group sees equal, but due to the early stage of 

development less clear hints to toxicity of supra-molecular structures and 

consequently raises the same questions concerning regulation and assessment. 
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(BD, 2003) Concerning molecular manufacturing, ETC-Group is clear about the 

dubiety of the idea itself but engages nevertheless in thinking about the unwanted 

hypothetical consequences like surveillance and self-replicating nanomachines 

(Grey Goo). (BD, 2003) ETC-Group regards the possible merge of living- and non-

living-material in the field of nanobiotechnology as a potential danger. Organisms 

created in this way are according to ETC’s forecast more likely to procreate than the 

nano-machines in Drexler’s “Grey Goo” scenario. This “Green Goo” scenario is 

supplemented with more general doubts about the development of bio-implants and 

consequently the difference between human and non-human. (GG, 2003) 

These more or less concrete positions on current and future applications of 

nanotechnology are accompanied by opinions and critique on nanotechnology and 

its development as a whole. ETC-Group sees governmental action as dominated by 

corporate interests and calls for a “transparent global process for evaluating the 

socio-economic, health and environmental implications of the technology.” (BD, 

2003, 25) From ETC’s point of view, society should actively participate in this 

process and set the benches and frames for further development of 

nanotechnology. (Mooney, 1999) ETC-Group identifies a problem with patenting 

element’s nano-versions and regards this as potentially monopolizing nature, 

industrial production and consequently chances of living. (LBD, 2004) 

Although ETC-Group sees the potential of nanotechnology to provide solutions for 

environmental and health problems, they are sceptical whether this potential is used 

for good in the current set-up. Moreover, they see new technologies not as a 

solution for “old problems: “Are we in need of a bandaid solution (that could, in fact, 

spell new concerns) or will we address the realities of the world we have made?” 

(BD, 2003, 30) 
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 ETC-Group and science and technology 

ETC-Group’s relation to science and technology can be addressed on two 

interwoven levels. First, on the level of usage addressed in the earlier passage on 

strategy of campaigning: How does ETC-Group utilise science and technology in its 

own arguments? Second, on the level of description and perception addressed in 

the following passage: How does ETC-Group conceive science and technology?  

First of all, ETC-Group sees science as changing its norms: “Where it was once 

scientifically imprudent to speculate about what could be invented, it is now 

scientifically unwise to imply that something cannot be invented” (Mooney, 1999, 45) 

That this description is not neutral is obvious when ETC-Group states, that “it is not 

necessary to get it right to get it to market” (BD, 2003, 54) and that the burden of 

this ‘profitable failures in science’ has to be borne by society and environment. (BD, 

2003) This evoked subordination of science to market values matches up with ETC-

Group’s diagnosis of the increasing privatisation of science (LBD, 2004). Science is 

from the Group’s perspective active - science moves on to the market place and 

science actively creates problems (LBD, 2004, 8). ETC-Group regards science as 

responsible for what they move to the marketplace as the direct connection between 

science, commercialisation and negative results shows. This perception of 

responsibility is clarified, when ETC-group calls upon science to support a 

moratorium on nanoparticles (NSMII, 2003, 2), to work on a “best practise” solution 

for the work with nanoparticles in the lab (NSMII, 2003, 6), and to engage more 

thoroughly and earlier in the risk assessment of nanoparticles (NSM, 2002, 6). But 

these demands point up more than science’s responsibility. They also show that 

ETC-Group regards science as system, which is open to criticism, accusations and 

calls. Science in this perspective is not a closed, self-organising and out-of-reach 
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caste of experts, but can be addressed with criticism regarding priorities, methods, 

responsibility and links to other realms of society. This interpretation matches ETC-

Group’s position on science and democracy. The group sees society not only as 

authorized to control and restrict science from the outside by setting the frames and 

priorities early on; it even wants science and science policy to embody politics by 

e.g. integrating minorities. (Mooney, 1999) Society does not only restrict science 

and technology in ETC-Group’s perception; it also shapes their final appearance 

and value. The group sees society as the crucial impulse for new and inherently 

neutral technologies to develop for the best or for the worst. (BD, 2003) Therefore, a 

new technology might be helpful if adequately evaluated by and introduced to a just 

society as well as dis-empowering if introduced to an unjust society. This perception 

of interdependence comes along with a rejection of technological determinism - the 

introduction of a new technology is not inevitable, it is mouldable by society. (BD, 

2003, 73) Consequently, ETC-Group argues that technology “cannot be a “silver 

bullet” for resolving an old injustice: “Hunger, poverty, social disablement and 

environmental degradation are the consequences of inequitable systems—not of 

inadequate technologies.” (BD, 2003, 73) 

 

4.2.1.2. Greenpeace 

Greenpeace is one of the largest environmental 

non-profit NGOs with global scope. In 1971, 

Greenpeace’s Canadian forerunner organisation 

‘Don’t make a wave committee’ sparked first 

public attention with an attempt to stop nuclear Figure 6: ETC-Group©s Comic on 
nanotechnology (ETC-Group cartoons, 
n.d.) 



 48 

testing in Alaska. Since 1971 named Greenpeace, the organisation campaigns non-

violently, but with direct action for environmental protection in the tradition of 

‘bearing witness’. While Greenpeace focussed in the early days on nuclear testing 

and whaling, the scope of action broadened over the years and includes now the 

areas oceans, ancient forest, toxic chemicals, climate change, sustainable trade, 

genetic engineering and nuclear power. Currently present in 41 countries across 

Europe, North and South America, Asia and the Pacific, the organization has its 

headquarter “Greenpeace International” in Amsterdam, Netherlands. The 

organisation disposes of around 120 Mill. �  p.a. stemming mainly from private 

donations (Greenpeace, 2002) and employs several thousand persons globally. 

(Communication with Charlie Kronick) 

Despite its origin in the peace-activism and hippy-culture of the 60’s, Greenpeace is 

according to Pearce organised “more in the form of a multinational corporation than 

the conventional democratic and devolved structure adopted by most green groups 

that formed during and after the late 1960s.” (Pearce, 1996, 74) Although this 

structure fostered some struggles during the 90s, it allowed Greenpeace to evolve 

into the biggest environmental NGO with a clear ecocentric “branding”. Campaigns 

are strictly limited to environmental issues, factoring out other in the green ideology 

connected topics like gender, racism or third-world. (Kellow, 2000)   

During the 80s and under the influence of David McTaggert, Greenpeace underwent 

a slow conversion to science, but still under the dominance of the ecocentric ethic 

agenda. Before largely ignoring scientific findings in favour of strong ethical claims, 

the organization slowly began to employ natural scientists as staff members, to run 

own laboratories on its ships and finally to build up an own scientific unit to back up 

its claims. (Pearce, 1996) 
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Strategy, development and target groups of Greenpeace’s engagement in nano 

Since Greenpeace has only published one report on nanotechnology, there is no 

development visible from the outside. It is not even clear, if Greenpeace’s work on 

nanotechnology qualifies as separate issue on their agenda. As Charlie Kronick puts 

it: “Strictly speaking GP doesn’t work on nanotech as a specific issue – we do work 

on the development and deployment of new technologies that have potential impact 

on the environment. “ (Communication with Charlie Kronick) This assessment of 

Greenpeace’s activity in the nano-field makes it equally difficult to name the way 

and scope of the work: “We don’t have a nanotech campaign, but the technology 

may have impacts on many areas in which we do work – agriculture, biotech, 

renewable energy, etc.” (Communication with Charlie Kronick) 

Greenpeace’s relation to science is insufficiently described when only the group’s 

perception of science is presented. Beyond this uptake of science as category in 

world order, Greenpeace has a relation to science in its strategic work as NGO – 

even though these levels are not strictly separate. Although Greenpeace is 

sometimes accused of being ‘anti-science’, the group rejects this image roundly.  

Greenpeace describes its own relation to science as double edged. On the one 

hand, Greenpeace campaigns against technologies, the group assesses as 

hazardous for the environment. On the other hand, the group relies on scientific and 

technological solutions for environmental problems, uses science to inform its 

campaigns, works on the science-public interface to spread scientific knowledge, 

and contributes to the scientific knowledge base with its own analysis. (Greenpeace 

scientific research, n.d.) Greenpeace has its own laboratory to do so, but also 

commissions reports like in the case of nanotechnology. This strategy of ‘borrowing 
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expertise’ could be interpreted in the same moment as ‘borrowing scientific 

reputation’. This interpretation is supported by Doug Parr’s explicit statement in the 

foreword that the report is “from an organisation with a reputation for technological 

expertise – Imperial College London.” (FTTC, 2003, 4) But in the communication 

with Charlie Kronick, this interpretation has been rejected in favour of the related 

goal to commission somebody, who is not perceived as anti-science. 

(Communication with Charlie Kronick) That the ‘borrowed expertise’ is just the base 

for one’s own position but does not determine the campaign is visible when 

Greenpeace decides to call for a moratorium on nanoparticles, even though the 

report is not definite in its results in this point. (FTTC, 2003) Scientific expertise is 

used to monitor the field and gain basic insights, and one’s own opinion is formed 

on its grounds. 

 

Greenpeace’s publications 

Greenpeace has not published extensively on questions regarding nanotechnology. 

The issue is mentioned first in the briefing ‘Transforming science: A Matter of public 

involvement” published in 2002. (TS, 2002) Starting from the diagnosis of a lack of 

comprehensive information on nanotechnology, in 2003 the report “Future 

Technologies, Today’s Choices Nanotechnology, Artificial Intelligence and Robotics; 

A technical, political and institutional map of emerging technologies” commissioned 

by the Greenpeace Environmental Trust and written by Alexander Huw Arnall from 

the Imperial College London is published. Although the report is not exclusively 

dealing with nanotechnology around 20 pages were committed to nanotechnology 

and form the reference centre for later statements and positions by Greenpeace. 

The report consists of a literature review with discussion written by Alexander Huw 
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Arnall and a foreword written by Doug Parr, where Greenpeace’s motivation for 

commissioning the report and positions resulted from the review are clarified. 

(FTTC, 2003) Starting from the report as point of reference, Greenpeace 

represented by its Chief scientist Doug Parr participated in different conferences 

and seminars, gave evidence in the Royal Society/Royal Academy of Engineering 

workshop on nanotechnology (Greenpeace oe, 2004, Greenpeace we, 2004, 

Greenpeace wc, 2004) and wrote at least two articles in the popular science 

magazine ‘New Scientist’ and the online news forum ‘Small times’ (Small times 

9/2003, NS 7/2003). Unlike ETC-Group’s report that combined literature review, own 

analysis and own positions and claims, Greenpeace commissioned a separate 

‘scientific’ report and grounded its own positions on it.  

 

Greenpeace’s definition and contextualisation of nanotechnology and nanoparticles  

In the Report “Future Technologies, Today’s Choice” the term nanotechnology is 

described as ambiguous, (FTTC, 2003, 6) but a most common definition, which is 

again open to different interpretations,  is identified: “The most common definition of 

nanotechnology is that of manipulation, observation and measurement at a scale of 

less than 100 nanometres (one nanometre is one millionth of a millimetre).” (FTTC, 

2003, 6) On its homepage, Greenpeace’s perception of nanotechnology is clarified, 

when the text emphasises that nanotechnology “is not really a single technology – it 

is about doing things at a very small scale” (Greenpeace nanotechnology, n.d.) This 

definition of nanotechnology as array of different technologies, which are basically 

about ‘doing things’, is complemented with the notion of nanotechnology as a multi-

disciplinary field  which arose from the combination of progress in instrumentation, 

an ‘arms race’ between governments regarding funding and an interest in 
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nanotechnology from transnational companies and the investment community 

(FTTC, 2003, 6). Here, Greenpeace’s uptake of nanotechnology as constructed is 

visible and matches up with Doug Parr’s statement, that “Nanotechnology is really a 

convenient label for a variety of scientific disciplines which serves as a way of 

getting money from Government budgets.” (FTTC, 2003, 6) Based on Arnall’s report 

and driven by the desire to distinguish hype from reality, Greenpeace sees the next 

longer-term applications of nanotechnology in the semiconductor industry and the 

medical field. (FTTC, 2003, 6) But also the mysterious ‘grey go’-scenario with its 

underlying predictions of molecular assembly is discussed. (FTTC, 2003, 

Greenpeace wc, 2004).  The current driver for nanotechnology and consequently 

subject of near-term concerns is in Greenpeace’s opinion the ‘new materials’-sector 

with its production of different nanosized particles and devices. (FTTC, 2003) 

Nanoparticles are defined only in a few publications, for example, in the article on 

the small times homepage as clusters of atoms at the nanoscale with novel 

properties (Small times 9/2003) or on Greenpeace’s homepage as “very tiny 

particles which are so small that their chemical and biochemical properties will be 

different from the familiar bulk solids” (Greenpeace nanotechnology, n.d.). In other 

respects, the term is used without definition (new scientist 9/2003), the broader term 

nanomaterials is used (FTTC, 2003, 5) or it is referred to other scientists or group’s 

definitions (FTTC, 2003, referring to ETC-Group’s definition; small times 2003 

referring to Vicky Colvin’s article on nanoparticles). 

Greenpeace’s publications on nanotechnology and nanoparticles are contextualised 

mainly with environmental and health questions. Deduced from this aspect, 

Greenpeace contextualises nanotechnology and nanoparticles with the question for 

ownership. The argument goes that owners can determine what an inherently 
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neither good nor bad technology is used for. Therefore, ownership is critical for 

environmental questions too. (FTTC, 2003, 7) But beyond these ‘traditional’ 

Greenpeace issues, broader questions surround Greenpeace’s engagement with 

nanotechnology. Democratic rights and consequently participation in science and 

technology as “most powerful transformative forces of society today” (TS, 2002, 1) 

are reoccurring in Greenpeace’s statements on nanotechnology. (FTTC, 2003) 

 

Greenpeace’s position on nanotechnology with emphasis on nanoparticles 

In general, Greenpeace sees new technologies as neither good nor bad, but as 

determined by its owners and users to become good or bad for the environment, 

health, equity and democracy. This goes for nanotechnology, too. On the one hand, 

Greenpeace is worried that nanoparticles may cause environmental damage 

through their novel properties. On the other hand, the group sees a potential for 

positive effects of nanotechnology in the future, too. (FTTC, 2003, Greenpeace 

nanotechnology, n.d., small times 9/2003)  

Greenpeace calls for a moratorium on nanoparticles “until the hazards are 

characterized and understood.” (small times 9/2003) This position grounds on the 

opinion that there is a significant scientific uncertainty concerning property, 

behaviour and effect of nanoparticles, which are in some cases already used in 

commercial products. In Greenpeace’s opinion, this uncertainty must be answered 

according to the precautionary principle with a moratorium. (Greenpeace 

nanotechnology, n.d.)  

The positions on longer-term applications of nanotechnology are less clear-cut. In 

the foreword to the report “Future Technologies, Today’s Choice” general concerns 

of patenting, ownership and continuous debate are voiced. In addition, the often 
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cited “grey goo” scenario is discussed and even though the prospect of molecular 

assembly is judged as way off, if possible at all, the concern is voiced that a 

convergence between biotechnology and nanotechnology might perhaps lead to a 

‘green goo’ consisting of self-replicating ‘machines’ with living material, which has to 

be carefully monitored in Greenpeace’s opinion in order to avoid potential 

environmental damage. (FTTC, 2003) 

Based on the evaluation of nanotechnology’s ‘social constitution’ seen as the social 

and political processes surrounding nanotechnology, Greenpeace foresees 

difficulties with nanotechnology’s acceptance in public. These difficulties are in 

Greenpeace’s perspective mainly connected to globalised, rapid technology transfer 

and public distrust in the information concerning risk and benefits from government, 

science and commerce. (FTTC ,2003) 

 

Greenpeace and science and technology 

Greenpeace has invested some effort in developing a clear position on science in 

contemporary society and its own relation to science. In 2002, Greenpeace jointly 

organised a debate on science and society together with the popular science 

magazine ‘New Scientists’ to discuss different aspects of the relation between 

science and society (Greenpeace 2002a). In the briefing “Transforming society: a 

matter of public involvement” (TS, 2002) as well as on the homepage Greenpeace’s 

own position on this topic becomes eventually clear. Science is viewed as most 

important transformative power in society, which is increasingly interwoven with 

commerce and politics. (TS, 2002, 1) This association leads, in Greenpeace’s 

opinion, ultimately to a crisis of public confidence in science, which is otherwise 

“potentially, a force for so much good for everyone” (TS, 2002, 1) The current 
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scepticism is not explained single-causal with the experiences in the GMO-debate, 

but seen as a cumulation of a long line of events, of which the GMO debate is just 

the latest manifestation. (TS, 2002, 3) This perception of importance and potential 

neutrality of science is contrasted with Greenpeace’s view of the current governance 

of science. In the group’s view, public influence on science is nearly not existent, 

while scientific priorities are set by governments, industry and science itself. Here, 

science has in Greenpeace’s view a superior position, since its competence as 

experts for decisions both on the own behalf and in other policy-areas is rarely 

challenged (TS, 2002, 2). But Greenpeace tries to challenge the superiority of 

science as experts at least rudimentary, when they ask for integration of “Farmers, 

health workers, patients, naturalists and others [which J.S] can all have important 

insights into how policy might work, or failings in the empirical knowledge base” 

(Greenpeace, science critique, n.d., para. 5) and allude to the often confused 

difference between scientific results and scientists’ opinion. (Greenpeace, science 

society, n.d.) But in the same moment, Greenpeace distances oneself from 

relativistic positions when the group states, “that most science is NOT controversial” 

(Greenpeace, science critique n.d., para. 6) 

 Greenpeace rejects a deterministic view on science’s progress and stresses that 

scientific progress is constructed through numerous decisions on different levels is 

therefore never inevitable. (TS, 2002, 4) According to Greenpeace, the outcome of 

scientific work does not appear on its own, but is determined by political, social and 

economical forces and decisions. (Small times 9/2003) In this view, society and 

politics are free to choose where science is going. Vice versa, science is perceived 

as changeable. But it also contains a view of science as ‘open system’, which works 

only with external influences. That science is despite other influences seen as in 
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charge for e.g. communication with the public, is visible in Greenpeace’s call for 

proactivity of the scientific community in the case of nanotechnology. (NS, 7/2003, 

FTTC, 2003, 5) 

 

4.2.1.3. Genewatch UK 

Genewatch UK is a national non-profit NGO based in 

Tideswell, Britain. Formed in early 1998 partly in 

reaction to perceptions of Greenpeace’s slowness to 

take up the issue of genetic engineering, the 

organisation can be read as part of an ‘organisational’ 

crystallisation of the public unease about GM-related 

issues.(Grove-White et al., 2004) Genewatch UK 

consists of three staff members, which are all trained in 

different natural sciences. Main sources of income for Genewatch UK are charitable 

trusts, followed by allowances for commissioned work for other NGOs and 

donations. Executive director is Dr. Sue Mayer, who is a veterinarian by training and 

has worked, besides other positions, as science director for Greenpeace before. 

(Genewatch UK, n.d.) 

Genewatch’s scope is limited to genetics and genetic technologies like genetic 

modification, genetic testing and cloning. Its aim is to ensure that genetic 

technologies are used and developed under public involvement in an ethical and 

safe manner, respecting human dignity and human rights, the environment and the 

interests of animals. These aims are to be achieved by researching and analysing 

new research in genetic technologies, lobbying and alliance-building, correcting 

misleading information by the biotechnology-industry and communicating issues, 

Figure 7: Genewatch UK logo 
and illustration on genetic 
technologies (Genewatch UK, 
n.d) 
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corrections and solutions to the public, the media and decision-makers. (Genewatch 

UK, n.d.) 

 

Publications and activities 

Although Genewatch UK is not explicitly active in the issue of nanotechnology and 

did not publish anything exclusively on the topic, the group participated in some 

workshops and its head Sue Mayer published an article in the journal “Science and 

public policy” (2003) as well as an essay (2002) glancing at the topic. Although a 

short conversation by phone complements the material, the analysis of Genewatch 

UK’s definitions, positions and perceptions is therefore necessarily brief. 

 

Definition and contextualisation of nanotechnology and nanoparticles 

In an article dealing with public accountability of science in the UK, Sue Mayer 

defines nanotechnology as “ability to generate materials from atoms and molecules” 

(Mayer, 2003, 180). This short and probably due to the general issue of the article 

quite selective definition is complemented by Sue Mayer’s statement in the 

interview. Here, she doubts that a definition of nanotechnology is useful since the 

nanotechnology-field is in her opinion socially constructed for example to attract 

funding. (Interview Sue Mayer) 

In Genewatch UK’s comment for the Royal Society/Royal Academy of Engineering 

workshop, some issues contextualising nanotechnology in Genewatch UK’s notion 

are visible. Most important context-issue seems to be biotechnology and the 

possible intersection of nanotechnology with the same. This topic is of interest in 

two different regards. First, the experience collected on the public-science interface 

during the debate on genetic technologies is used to develop positions on 
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nanotechnology. Second, biotechnology is discussed as potentially intersecting with 

nanotechnology. (Genewatch UK, 2003) Science different framing of risk in 

comparison with publics and NGO’S framing serves as the second, but less 

important issue forming the context. (ibid.) Another topic contextualising Genewatch 

UK’s uptake of nanotechnology is the problem of patenting (ibid.) and ownership. 

(Mayer, 2002) 

In the personal conversation, a more abstract context was detectable. Several 

references to power structures, nanotechnology is embedded in and an emphasis 

on the currently strongly developed connection between industry and science 

indicate a more economical context. (Interview with Sue Mayer) 

 

Position on nanotechnology and nanoparticles 

Genewatch UK has opinions on nanotechnology both on an abstract and on a 

concrete level. On the abstract level, Genewatch UK is concerned about the in its 

opinion hype surrounding nanotechnology, because this hype will in the long run 

fuel cynicism about unfulfilled promises and hinder a clear distinction between 

irrational and rational fears and questions.  

On the concrete level, Genewatch UK has the opinion, that the possible intersection 

between nanotechnology and biotechnology might cause problems because 

nanotechnology could deepen problems connected to biotechnology. Also very 

concrete, but embedding nanotechnology in the broader question of innovation is 

Genewatch UK’s opinion on patenting. The group sees patenting of fundamental 

knowledge and the possibility of ‘nano-knowledge’ monopolies as stiffening 

innovative potential. 
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More abstract since it deals with a pure possibility, is Genewatch’s opinion on the 

possible thread of ‘grey goo’. In her article, she is sceptical but nevertheless 

debating this issue as potential risk of nanotechnology. (Mayer 2002, 10) Risk and 

risk perception of nanotechnology is in Genewatch UK’s opinion in danger of 

repeating old mistakes. Therefore, the group calls for a careful examination of 

differences in risk framing and perception between science and public early on. 

(Genewatch UK, 2003) This point which is closely connected to the necessity of 

learning from past debates on new technologies is deepened in the interview. Sue 

Mayer remains sceptical on science’s and industry’s progress in learning and points 

to the constant power structure, which has already led in GMO’s case to an 

insufficient process of public participation. (Interview Sue Mayer) In her opinion, the 

current process as well as the technology itself shows stunning similarities to 

genetic technologies and therefore potentials for the same mistakes.  

 

Genewatch UK and science and technology 

Especially in Sue Mayer’s article in ‘Science and Public Policy’ a certain perception 

of science is detectable. Her analysis of different levels of governing science shows, 

that she sees science as guided not only through formal, but to a critical degree also 

through less visible mechanisms of self-regulation and research agenda setting 

through funding agencies. The call for public accountability in especially these less 

visible areas shows, that science is seen as system open to society’s influence and 

also responsible for actively organizing public support. Public influence is seen as 

important not only in the last part of the chain, when science is applied and ready to 

move on to the market, but also in the beginning of the chain, when it is decided, 

which knowledge is produced. (Mayer, 2003) In Sue Mayer’s article from 2002, her 
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position on science as shaped by political, social, economic and cultural context is 

visible. (Mayer, 2002, 3) 

 

4.2.2. Science’s position and perception 

To what extent NGOs’ efforts are recognized by science? The analysis of 

perceptions and positions of science concerning NGOs and their positions on 

nanotechnology can be a possible way to answer that question. In the following 

chapter, science’s attitude towards NGOs and their claims concerning 

nanotechnology is analysed by the means of interviews and articles published in the 

science journals ‘Science’ and ‘Nature’.  

 

Publications and awareness in the interviews 

Both ‘Science’ and ‘Nature’ published articles dealing with the debate on 

nanoparticle toxicity, risk in nanotechnology and the role of NGOs and science in 

this debate. While only very few articles appeared in ‘Science’, ‘Nature’ 

accompanied the issue with its surrounding debate steadily and with more articles 

and columns. Besides the flagship journal ‘Nature’ itself, the research journals 

‘Nature Biotechnology’ and ‘Nature Materials’ took up the topic and published 

articles and columns, too.  Most of the articles were published in 2003, the amount 

decreased significantly in 2004.  

Of the two scientists interviewed, only the Chemist was aware of NGOs voicing 

opinions on nanotechnology. While he had read ETC-Group’s report, he knew about 

Greenpeace’s report only from hearsay. Unfortunately, both scientists do not work 

explicitly on nanoparticles and are therefore no experts in this specific field.    
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Definition and contextualisation of nanotechnology and nanoparticles 

In the analysed articles on nanotechnology, nanoparticles, connected risks and the 

surrounding debate, nanotechnology is presented as emerging and fertile field 

where different scientific disciplines meet (European Molecular Biology Organization 

Reports, vol. 5, 448, 5/2004) or even converge (Nature Biotechnology vol. 21, p. 

1113, 10/2003). These different disciplines are in the authors’ opinion physics, 

chemistry and biology. (Nature Biotechnology vol. 21, p. 1113, 10/2003, European 

Molecular Biology Organization Reports, vol. 5, 448, 5/2004) Recognised as a broad 

term, nanotechnology is described as “covering the study and application of any 

material with nanometre dimensions.”(Nature, vol. 424, p. 246, 7/2003). In an article 

in “Nature Biotechnology” the broadness of the definition is even perpetuated, when 

the author states, that “nobody can quite agree on what it is” (Nature Biotechnology, 

vol. 21, p. 1113, 10/2003). Elsewhere, nanotechnology is declared to be just a 

moniker (Nature Biotechnology, vol. 21, p. 1142, 10/2003) and the development of a 

common definition is called an “ambitious remit” (Nature Materials, vol. 2, p.8, 

8/2003).  

Nanotechnology is defined as plurality of different technologies working on the same 

scale (Science, vol. 301, p.27, 7/2003), sometimes even visible in the usage of the 

term ‘nanotechnologies’ (e.g. European Molecular Biology Organization Reports, 

vol. 5, 448, 5/2004). Although connected, in two articles nanotechnology is clearly 

distinguished from ‘real’ scientific disciplines as well as from commercial 

applications. Laura Mazzole in ‘Nature Biotechnology’ regards nanotechnology as 

less an industry than “a collection of tools and approaches” where most of the 

breakthroughs happen on the level of science (Nature Biotechnology, vol. 21, p. 

1142, 10/2003), while Robert Service describes in a news focus in ‘Science’ that 
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“nanotechnology isn’t as much a discipline, like chemistry or physics, as a tool kit for 

manipulating matter at its finest scale” (Science, vol. 304, 1732, 6/2003). Also from 

different perspectives, different articles judge nanotechnology’s novelty. From the 

perspective of commercialisation, nanotechnology’s “biggest liability is novelty” 

(Nature Biotechnology, vol. 21, p. 1142, 10/2003), from the perspective of 

disciplinary science “there’s nothing really new about nanotechnology: it’s simply an 

extension of existing research in chemistry, materials science, physics and 

engineering” (Nature, vol. 424, p. 237, 7/2003). 

Both interviewees support the notions of nanotechnology visible in the articles. Both 

scientists emphasis, that nanotechnology is a slippery term and hard to define due 

to its “many different aspects (Interview with a Chemist) and its broadness 

(Interview with a Physicist). They both see nanotechnology as a crossing between 

physics, chemistry and biology, where the resulting field is in the same moment 

interdisciplinary and multidisciplinary. The Physicist explains this coexistence 

further. He emphasises, that working on the nanoscale is on the one hand just an 

extension of ‘traditional’ disciplinary research and therefore multidisciplinary and on 

the other hand, sometimes new interdisciplinary co-operations are needed to work 

on this size-range. (Interview with a Physicist) The convergence of different 

disciplines is challenged heavily. While in the Physicist’s opinion the idea of a 

convergence is just an outcome of the funding-policy in the United States which 

forces science to claim even unrealistic things to attract funding (Interview with a 

Physicist), the Chemist accuses Eric Drexler of having invented this ‘stupid’ idea, 

which was taken up by scientifically illiterate US-policy-makers (Interview with a 

Chemist). Both subscribe to the purely size-oriented definition saying that 
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nanotechnology is everything dealing with devices in the range up to a micrometer. 

(Interview with a Chemist, Interview with a Physicist)  

In the analysed articles, ‘nanoparticles’ include engineered nanosized particles 

which are in comparison to ultra fine particles of high uniformity concerning size and 

composition as well as so-called buckeyballs, and carbon nanotubes (e.g. Science, 

vol. 304, p. 1732, 6/2004). Vicky Colvin in his article in ‘Nature Biotechnology’ uses 

a more abstract definition: “In this article, the phrase ‘engineered nanomaterials’ is 

used to describe inorganic materials of high uniformity, with at least one critical 

dimension below 100 nm, specifically engineered for application” (Nature 

Biotechnology, vol. 21, pp. 1166, 10/2003) 

Two topics are dominating the context of the discussions on nanotechnology, 

nanoparticles and the connected risks. One topic is the possible commercialisation 

and the influence, risk and risk-regulation can have on the development of 

nanotechnology’s applications and their industrial production. The second topic is 

the public attitude towards nanotechnology. This context-issue is on the one hand 

closely linked to the commercialisation of nanotechnological applications when ‘the 

public’ is seen as consumers (see e.g Nature, vol. 424, p. 237, 7/2003), but on the 

other hand also to the further development of science and the broader topic of 

science’s reputation and legitimating in public discussion (e.g. Nature Materials, 

vol.2, p. 299. 5/2003, Nature Materials, vol. 2, p. 8, 8/2003). Underlying both topics 

in nearly all articles are the past experiences with genetically modified foods and the 

different lessons, science and industry should have learned. (e.g. Nature Materials, 

vol. 2, p. 8, 8/2003, Nature Materials, vol. 3, p.140. 3/2004, Nature Materials, vol.2, 

p. 299. 5/2003) 
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Of course, it is a different thing to work out contextualisation in an interview. But it is 

interesting that commercialisation is not mentioned in neither of the interviews. 

Instead, both frame the talk about nanotechnology and risk with the freedom of 

science and technological progress for the sake of humankind. (Interview with a 

Chemist, Interview with a Physicist) 

 

Position on nanotechnology and nanoparticles 

Although some of the articles display possible long-term applications of 

nanotechnology in the context of nanotechnology’s commercialisation carefully 

(Nature Biotechnology, vol. 21, p. 1142, 10 2003, Nature Biotechnology, vol. 21, p. 

1113, 10/2003), the main emphasis is on short-term applications like nanoparticles 

(see e.g. Nature Materials, vol.2, p. 299. 5/2003). Disputable long-term scenarios 

like the grey-goo scenario are treated shortly and clearly: “it [grey goo scenario J.S.] 

is quite as absurd as Star Trek’s teleporters; but like them it is utterly catchy” 

(Nature, vol. 424, p. 237, 7/2003). Broader, in the article’s term ‘ethical’ questions, 

like ‘who benefits and who owns?’ or ‘who sets the research agenda?’ are regarded 

as legitimate and important to discuss, but no explicit position is displayed. (see e.g. 

Nature Materials, vol.2, p. 299. 5/2003) 

This rejection of disputable far-term applications can be found in the interviews, too. 

Both scientists challenge the possibility of ‘grey goo’ and also doubt seriously the 

sense of discussing things like that. While the Chemist sees the scenarios of ‘grey 

goo’ and ‘green goo’ as pure science fiction and does not even see anything like 

nanobiotechnology (Interview with a Chemist), the Physicist believes, that these 

long-term scenarios are just an outcome of the struggle for funding and are mainly 

false promises. (Interview with a Physicist) Broader questions are discussed by both 
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scientists as external questions, policy has to deal with. (Interview with a Chemist, 

Interview with a Physicist)  

All articles agree that there is a significant scientific uncertainty concerning 

nanoparticles and that nanoparticles therefore could be toxic (e.g. Nature, vol. 424, 

p. 246, 7/2003). This uncertainty results from a lack of scientific work on 

nanoparticle toxicity (e.g. Nature Materials, vol.2, p. 299. 5/2003, Nature 

Biotechnology, vol. 21, pp. 1166, 10/2003), and, additionally, controversial 

interpretation of the few existing results (Nature Biotechnology,  vol. 21, pp. 1166, 

10/2003). Concerns linked to nanoparticles are sometimes divided in short-term 

concerns regarding effects on human health and long-term effects concerning 

effects on the environment through water and soil (Nature Biotechnology, vol. 21, 

pp. 1166, 10/2003). 

This treatment of nanoparticles and their effects does not find its analogy in the 

interviews. This is probably because none of the scientists is an expert and they are 

therefore cautious in judging the situation. The Physicist refuses to say anything 

about nanoparticles since he does not feel authorised to judge a field he is not an 

expert in. (Interview with a Physicist) The Chemist agrees with the analysis of a 

scientific uncertainty concerning nanoparticle-toxicity, but does not have any 

concrete concerns. (Interview with a Chemist) 

This absence of special external control in form of extra regulation beyond the 

exiting framework is judged differently. On the one hand, scientists fear the absence 

or belated discussion of external control as dangerous regarding public acceptance 

(Nature Biotechnology, vol. 21, pp. 1166, 10/2003). On the other hand, some 

scientists cited in the articles see the absence of external control as of help for the 

development of nanotechnology (e.g. Nature Biotechnology, vol. 21, pp. 1166, 
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10/2003). Eventually, in this line of thinking, self-regulation and common-sense 

measures already in use can deal with risks for lab-workers and further research on 

risk for human health and environment can secure the path towards commercial 

application of nanotechnology (see e.g. Nature, vol. 424, p. 246, 7/2003). A 

moratorium on nanoparticles is rejected in all articles dealing with the same. 

Arguments to underline the rejection are the destructive effect on research and 

development, the still small quantity of nanoparticles in existence (Nature Materials, 

vol.2, p. 299, 5/2003), and the existence of ‘old’ unintended nanoparticles in the 

environment anyway (Nature, vol. 424, p. 246, 7/2003).  

The proposal of a moratorium is rejected by the interviewed scientists, too. Even the 

arguments are similar. The Chemist argues that unintended nanoparticles have 

been in the environment for a long time already and therefore the first step should 

be caring about them. (Interview with a Chemist) Both scientists agree that there 

should be cautious review and possibly some regulation when nanoparticles 

approach the market, but not before this technique is in the market. (Interview with a 

Chemist, Interview with a Physicist) This regulation, if necessary at all, should take 

the global pressure of competition into account and should therefore not be too tight. 

(Interview with a Physicist) A moratorium on research is out of question for both 

since it would block the work on minimizing hazards and possible other benefits of 

nanotechnology (interview with a Chemist) as well as the independent work of 

science as a basic prerequisite of progress for the sake of humankind (Interview 

with a Physicist) 

In the opinion of ‘science’ visible in the articles, nanotechnology as emerging 

technology depends heavily on public acceptance. (see e.g. Nature Materials, vol. 2, 

p. 8, 8/2003). First, ‘the public’ is seen as future customers and therefore important 
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for future commercial applications. Second, ‘the public’ is important as potential and 

powerful foe, able to influence policy-making and opposing science development 

(e.g. Nature Biotechnology, vol. 21, p. 1142, 10/2003).  

Nanotechnology is evaluated in some articles as ‘hyped’ (see e.g. Nature 

Biotechnology, vol. 21, p. 1113, 10/2003, Nature, vol. 424, p. 237, 7/2003). This 

opinion is expressed sometimes more subtly in form of calling nanotechnology for 

instance just a moniker, but sometimes explicit and judgmental. In Nature’s article 

“Don’t believe the hype”, the author states that “New results from the field of 

nanoscale science are paraded into the media spotlight almost daily, each allegedly 

capable of curing disease, cleansing the environment, or otherwise extending peace 

and prosperity”. Thereby hype is created, which is jointly responsible for public 

distrust. (Nature, vol. 424, p. 237, 7/2003) 

This judgement of nanotechnology as hyped is shared by the Physicist, although in 

a more cautious manner. He agrees that nanotechnology has grown a lot the last 

year because of hype causing a lot of opportunities for funding and that this 

development has led to a quite careless use of the term by people, he would not see 

as nanoscientists at all. (Interview with a Physicist) 

 

NGOs, the public, science, and technology 

Already visible in ‘science’s’ opinion on nanotechnology, ‘science’ sees public as 

important for nanotechnology. This judgement rests upon a general assessment of 

the societal background. ‘Science’ sees an increasing scrutiny of science and 

technology (EMBO vol. 5, 448, 5/2004) and regards the social climate “in which 

ethical debates will be de rigueur for new applications of science” (Nature Materials, 

vol.2, p. 299. 5/2003) as characterised by a powerful through the impact on the 
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policy-process (Nature Biotechnology, vol. 21, p. 1142, 10/2003), sceptical, 

demanding and self-conscious (Nature Biotechnology, vol. 21, pp. 1166, 10/2003) if 

not even hostile (Nature, vol. 426, p. 750, 12/2003) public. As the main reason for 

this perceived change in the societal background, the recent events connected to 

GMO are identified. (see e.g. Nature Materials, vol. 3, p.140. 3/2004, Nature 

Materials, vol.2, p. 299. 5/2003)  Although this image of ‘the public’ includes 

increased power and importance, in the discussion about more participation another 

facet of the image becomes detectable. Here, ‘the public’ is seen unable to develop 

long-term perceptions, and unable to understand science’s inherent logic properly 

(Nature, vol. 425, p. 329, 9/2003). Furthermore, ‘the public’ is perceived as easily to 

manipulate by irrational fears (see e.g Nature, vol. 424, p. 237, 7/2003) and thereby 

judged as scientifically illiterate. Somehow ambivalent is consequently ‘science’s’ 

attitude towards public participation. On the one hand, ‘science’ wants the public to 

participate and to discuss ‘broader’ ethical concerns in order to maintain public 

support and trust in scientific progress (see e.g. Nature, vol. 424, p. 246, 7/2003). 

Reviewing the development during the last years, the article “Dealing with 

democracy” published in Nature in 2003 sees the ‘deficit model’10 as no longer 

existent among most scientists. Instead, the value of ‘the public’, its opinion and its 

participation is recognised. (Nature, vol. 425, p. 329, 9/2003)  

On the other hand, public concerns are occasionally judged as hysterical (Nature, 

vol. 421, p. 291, 1/2003), irrational, far-fetched (Nature, vol. 424, p. 246, 7/2003) or 

irrelevant and thereby dangerous for both the well-being of society itself and science 

(Science, vol. 304, 1732, 6/2003). Further participation asked for by social scientists 

is consequently discussed sceptically. (Nature, vol. 425, p. 329, 9/2003) 
                                                
10 defined as “ the label given by professionals in the business of public understanding and consultation to the 
mistaken belief that the public’s mistrust of science and technology can be removed simply by explaining 
scientific concepts, processes and facts”  (Nature, vol. 425, p. 329, 9/2003) 
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In the interviews, scientists’ perception of ‘the public’ is less ambivalent. Both agree 

that there is an increasing scrutiny of science and technology, and both perceive 

‘the public’ as important and increasingly powerful due to its influence on politics. 

But both do not see the need or the possibility for more participation right now. 

(Interview with a Chemist, Interview with a Physicist) In the Physicist’s opinion, ‘the 

public’ is scientifically illiterate and therefore unable to engage in a meaningful 

communication with science in the moment. In a first step, ‘the public’ needs to learn 

more about science, its benefits for humankind, and its crucial role in 

competitiveness. Only then participation, even in research agendas, can be 

successful from his point of view. This scientific illiteracy leads to irrational and 

emotional fears of technology and technological progress, which cannot be 

discussed with scientists. He identifies another problem, which complicates ‘public’ 

participation. In his opinion, western societies are already too spoiled to discuss risk 

and progress in a proper relation. In the moment, western societies have so little 

risk-tolerance that cynically progress for the sake of the whole world is less and less 

possible and wanted. (Interview with a Chemist) The Physicist sees ‘the public’ as 

completely separate from science. In his opinion, ‘the public’ tends to react irrational 

and sometimes even hysterical, like in the case of genetic technologies. This 

‘overreaction’ should in his opinion not influence politics as much as it does actually. 

Here, his perception of ‘the public’ as important, but dangerous is visible. (Interview 

with a Physicist) 

NGOs are in ‘science’s’ eyes closely connected to the public. ‘Science’ regards 

NGOs as indicator for public concerns (EMBO, vol. 5, 448, 5/2004, Nature 

Biotechnology, vol. 21, p. 1142, 10/2003), but also as influencing and manipulating 

public opinion (Nature, vol. 429, p. 591 6/2004). While the indicator-function is 
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judged as positive (EMBO vol. 5, 448, 5/2004) and raises the hope to enhance 

communication and public understanding by answering NGO’s concerns (Nature, 

vol. 426, p. 750, 12/2003), the ‘influencing’-function is viewed sceptically. NGOs are 

accused of ‘playing on irrational fears’, ‘scaring the public’, and making inconsistent 

and careless contributions to the debate (see e.g Nature Biotechnology, vol. 21, pp. 

1166, 10/2003). NGOs are perceived as powerful through the ability to manipulate 

the public and to create impact with little resources (Nature, vol. 424, p. 246, 

7/2003) and as often adept through their experiences in the “GMO-war” (Nature, vol. 

424, p. 237, 7/2003). Although in the articles, ETC-Group is the focus of attention, 

the group’s positions and claims are understood differently. Sometimes, the authors 

focus solely on the call for a moratorium (Nature Materials, vol.1, p. 152, 11/2002), 

sometimes the authors focus on ETC’s question concerning ownership and 

economy (Nature, vol. 424, p. 237, 7/2003) and only in few cases, both aspects are 

mentioned together. Greenpeace is mentioned in one article only to illustrate that 

they, too, care about the topic. (Nature, vol. 424, p. 246, 7/2003) In another one, the 

description, that Greenpeaces report was “surprisingly positive” allows a glimpse on 

‘science’s’ perception of Greenpeace as ‘Luddite’ (Nature Biotechnology, vol. 21, 

pp. 1128/29, 10/2003). Genewatch UK represented by Sue Mayer is mentioned as 

specialised in Biotechnology, but recently monitoring nanotechnology as well. Here, 

the context is in one case to emphasis the line from genetically modified foods to 

nanotechnology in terms of activists, in the other case the more general question of 

public participation (Nature, vol. 425, p. 329, 9/2003). In general, different terms are 

used to name NGOs: environmental groups (Nature materials, vol.1, p. 152, 

11/2002) or organisations (Nature, vol. 426, p. 750, 12/2003), environmental 

campaigners (Nature, vol. 424, p. 237, 7/2003), pressure groups (Nature 
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Biotechnology vol. 21, p. 1113, 10/2003), lobby groups (Nature, vol. 425, p. 329, 

9/2003), activists (Nature, vol. 424, p. 237, 7/2003), watchdog groups (Nature 

Biotechnology vol. 21, p. 1142, 10/2003), and NGOs are the most frequent terms in 

use.  

Again, the personal interviews show a more clear-cut perception. The Physicist 

perceives NGOs as legitimate if restricted to a ‘warning’-function in the phase, when 

scientific results are about to approach the market. Here, it is in his opinion justified 

to warn politics of possible hazards. The final decision of what and how to regulate 

this technique should be made by policy-makers without further influence by NGOs. 

Other, in his words more ‘radical’ approaches like agitating ‘the public’ or warning 

science itself, are not justified and even dangerous for the freedom of science. 

(Interview with a Physicist) The Chemist, who unlike the Physicist knows the NGOs 

working on nanotechnology, is more specific and differentiates between different 

NGOs. He sees ETC-Group as scientifically illiterate, irresponsible and thereby 

dangerous. In his opinion, the report “The big down” contains only science fiction 

without any truth and is written for the sole purpose of gaining attention and thereby 

attracting more money. This is from his point of view irresponsible and dangerous, 

since it scares non-scientists and aims at idly blocking research that could create 

benefits. It is also dangerous for the work of NGOs because it discredits them and 

blocks responsible exchange on problems and risks. He accuses ETC-Group of 

acting on the ground of a political agenda, which is in his opinion the opposition of 

scientific and rational. Unlike ETC-Group he perceives Greenpeace as acting 

correctly, because its report treats the problem of nanoparticle toxicity scientifically 

coherent and does not try to discuss anything else. Here, his demand for NGOs is 

visible. NGOs should discuss risk responsible meaning working on the 
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enhancement of security instead of asking for a ban. NGOs should work with 

different scientists in order to frame problems scientifically and rational. NGOs 

should act responsible and correct their claims according to new scientific findings. 

In general, NGOs in his perception have a large influence on political decisions 

through the ability to agitate the public. But their power stems also from their 

previous work of raising public awareness for environmental questions. In the 

Chemists opinion, this achievement influences scientific work through changing the 

research agendas and security standards as well as changing the perceptions of 

scientists. (Interview with a Chemist) 

Even though Philip Ball in his column in Nature Materials tries to encourage 

nanoscientists not to feel victimised but to understand the current debate as 

opportunity to set an example in integrating the public (Nature Materials, vol.2, p. 

299. 5/2003), in several articles another perception is visible. When in an article in 

‘Nature Biotechnology’, the author states: “And, as if biotechnology had not suffered 

enough public scorn already, nanobiotechnology will surely attract even more.” 

(EMBO vol. 5, 448, 5/2004), science is quite clearly seen as ‘victim’ of public 

attitudes. In other articles, this understanding is more subtle, but nevertheless 

visible. This goes conform to the blame of industry for mistakes in the past (Nature, 

vol. 424, p. 237, 7/2003) – science sees itself not only as the victim of public, but as 

the victim of industries behaviour, which stirred up the public outcry. (see e.g 

Nature, vol. 424, p. 246, 7/2003) 

This self-perception of science in relation to NGOs has its analogy in the interviews. 

The Physicist displays an ideal of science as completely separated from both public 

and politics. In his opinion, science has to be free of any restrains in order to 

produce progress and benefits for society. This freedom is in his opinion in danger, 
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when NGOs, politics or public interfere, like they did already in the case of genetic 

engineering. But from his perspective, though science is potentially a victim of ‘the 

public’, NGOs, and politics, scientific and technical progress cannot be stopped 

anyway. It is determined to happen somewhere in the world, no matter what ‘the 

public’, NGOs and politics do about it on the national scale. Here, the ‘victimisation’ 

of science on the national level is reinterpreted as ‘determined victory’ on the global 

level. Restraining science means from this perspective just to spoil the own chances 

in a global competition. (Interview with a Physicist) The Chemist agrees with this 

analysis, and argues that in case of a ban or to tight regulation of technology the 

less risk-averse countries in the world will take the lead. (Interview with a Physicist) 

Both scientists agree that science is a victim of public ignorance. In their opinion, the 

appreciation science would deserve because of its merits is denied largely by the 

public. (Interview with a Chemist, Interview with a Physicist)       

The self-perception of science as victim in the articles refuses to view science as 

helpless and displays instead self-criticism and resolutions. Science regards itself 

not only as responsible for the impact of its work (Nature Materials, vol. 2, p. 8, 

8/2003), but sees a need for proactive research anticipating the concerns of the 

public (Nature Biotechnology, vol. 21, pp. 1166, 10/2003). Moreover, science 

regards the lack of understanding for public concerns in the past as also science’s 

mistake and reasons, that broader questions – even if they are still described as 

‘emotional’ or ‘irrational’ in opposition to ‘rational’ and scientific concerns – must 

integrated and respected. (see e.g NM vol.2, p. 299. 5/2003) 

This self-critical attitude is not shared by the interviewees. While the Physicist 

rejects any responsibility of science for later application, since these are made by 

the industry and have to be regulated by politics (Interview with a Physicist), the 
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Chemist refers to the lack in knowledge among the public and NGOs, which caused 

in his opinion the ‘irrational’ debates in the past. (Interview with a Chemist)  

 

4.2.3. Comparison 

Contextualisation depends according to Gibbons (1994) and Nowotny (2001) on a 

multilayered dialogue between scientists and ‘others’ in society. This dialogue 

consists of a permanent communication, interpretation and re-interpretation of 

explicit messages and implicit desires, needs and preferences (Nowonty, 2001). It is 

successful and generates strong contextualisation, if a “common understanding 

about the nature of an issue or problem and of the role of research in dealing with it” 

exists (Nowotny 2001, 134).  Deduced from this theory, the communication between 

‘nanoscience’ and NGOs as one of the ‘others’ in society is the subject of the 

following analysis. As indication for a successful and intense dialogue and therefore 

a hint of strong contextualisation of knowledge production in the nanotechnology-

field, definitions, opinions and mutual understanding are compared. Consequently, 

the comparisons mainly focus on the differences between both groups, not on the 

differences within the groups.  

 

4.2.3.4. The nature of nanotechnology– definitions in comparison 

The three NGOs Greenpeace, ETC-Group and Genewatch UK agree with ‘science’ 

represented by articles and interviews with nanoscientists on several aspects of the 

definition of nanotechnology. They all see nanotechnology as defined by the nano-

scale, they all understand nanotechnology as an array of different technologies, and 

they all agree on at least three disciplines working together in the field (Biology, 
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Chemistry and Physics). The perception of the inherent constitution varies, but there 

is no clear demarcation between ‘science’ and ‘NGOs’ as units. While ETC-Group 

regards nanotechnology as transdisciplinary with a tendency to convergence; 

Greenpeace sees the field as multidisciplinary. In the articles, different notions 

ranging from ‘disciplines are meeting’ up to ‘convergence’ are visible, while both 

interviewees agree that nanotechnology is in the same moment inter- and 

multidisciplinary. Nanoparticles are seen by ETC-Group, Greenpeace and ‘science’ 

congruently as deliberately produced materials with nanoscale dimensions and 

novel properties. In unison, ETC-Group and ‘science’ count buckeyballs, nanotubes 

and nanosized particles as belonging to this category.  

Although NGOs and ‘science’ agree on the fuzziness of the term nanotechnology, 

and in an article the fear is expressed, that NGOs might misuse this fuzziness to 

count everything as belonging to nanotechnology (EMBO vol. 5, 448, 5/2004), the 

comparison does not show significant differences in the actually used definitions of 

both nanotechnology and nanoparticles. Against the background of earlier research 

on nanotechnology, where a lack of a common definition was stated (see chapter 

1.1.), at first glance this result is surprising. But at a closer inspection, this seeming 

contradiction can be dissolved. Denoted “the least common denominator” by 

Fogelberg (2003, 43), without an additional reference to for instance methods of 

fabrication or resulting devices the definition solely by size leads in his and Fiedler’s 

opinion to a huge diversity of interpretations. (Fiedler, 2004, Fogelberg, 2003) From 

this point of view, the agreement on a ‘common’ definition of nanotechnology purely 

by size does not necessarily mean that the ‘nature’ of nanotechnology is commonly 

agreed upon. In this logic, even the additional ‘common’ aspects, that 

nanotechnology consist of different technologies, or in the case of nanoparticles, 
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that they exhibit novel properties do not lead to a common understanding of the 

‘nature’ of the issue, since neither the technologies nor the novel properties are 

specified sufficiently. This interpretation of a common definition, which does not 

work as a common understanding can explain the fear expressed in the article and 

by the Chemist in the interview, that ‘the others’ might misuse the term, even if the 

definitions seem to be congruent in the direct comparison. 

 

4.2.3.5. Implicit messages - Contextualisation in comparison 

On an abstract level, both ‘science’ and NGOs contextualise nanotechnology 

congruently with the influence of the public as well as with commercial potential of 

nanotechnology. But on a concrete level, these issues take shape quite differently. 

Although the different NGOs approach the issue of commercial potential from their 

specific perspectives and priorities, they all monitor ownership and patenting as 

specific issues. ‘Science’ on the contrary, concentrates on the commercial potential 

of applications against the background of regulation and public influence. 

Consequently, public influence as science’s context-issue takes shape as ‘public 

attitude’ towards nanotechnology both regarding nanoscientific research and 

commercialisation. In NGO’s contextualisation of nanotechnology, public influence is 

concretised as public participation in the larger framework of democratic rights. 

These context-issues can be seen as implicit messages in Nowotny et al’s sense. 

From this perspective, at utmost a shallow understanding based on an abstract 

congruence of the issues is reached, while due to the differences on the concrete 

level a deeper understanding between the two groups cannot be stated. 
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4.2.3.6. Problems in nanotechnology –positions in comparison 

NGOs and science agree on the identification of certain problems and share some 

opinions on nanotechnology. In unison, both groups agree on the general 

assessment of nanotechnology as hyped. Both groups judge this hype as possibly 

dangerous for the further development of nanotechnology. Both groups agree, that 

public acceptance of nanotechnology is important and foresee problems on the way 

to gain this acceptance. Both groups commonly see nanoparticle toxicity and the 

possible effects on human health and environment as a problem and agree on a 

scientific uncertainty surrounding this topic. But there are as well a considerable 

number of problems they do not agree upon and a noticeable quantity of opinions, 

they do not share. All NGOs identify the potential intersection of nanotechnology 

with biotechnology as a problem. Greenpeace and ETC-group discuss this problem 

as potential ‘green goo’, while Genewatch UK does not name it explicitly. The NGOs 

also discuss the possibility of a ‘grey goo’ scenario and even if they do not say that it 

is probable, they still identify the possibility as a problem. Both problem-

identifications are not shared by ‘science’. Either the long-term scenarios of ‘green-

goo’ and ‘grey-goo’ are dismissed explicitly as science-fiction, or long-term 

scenarios are not discussed at all.  

In the NGOs opinion, various broader problems surround nanotechnology. Though 

for different reasons, all NGOs agree that patenting of nanodevices and 

monopolized ownership of nanotechnology might be a problem. In addition, each 

NGO identifies specific broader question according to their agenda. Science does 

not identify any specific broader question surrounding nanotechnology, but regards 

‘broader questions’ in general as worthy to discuss.  
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Although ‘science’ and NGOs commonly identify the scientific uncertainty 

concerning nanoparticle toxicity as problem, they differ about the consequences. 

While ‘science’ rejects a moratorium and is not even at one whether regulation of 

nanotechnology and nanoparticles is necessary, two of the NGOs agree on the 

need for a moratorium, while Genewatch UK does not express any opinion on this 

topic.  

Within the framework of Nowotny et al., these similarities and differences worked 

out above can be interpreted as indications for a common understanding of the 

nature of a problem. From this vantage point, only few and very concrete problem-

areas can be described as ‘commonly identified’, while broader and long-term 

problems are solely identified by NGOs. 

 

4.2.3.7. Mutual perception and appreciation-the role of science and 

NGOs in society 

Both groups agree that the relation between science and the public has been 

changed in the last years. That the distrust in science and technology has increased 

and public has begun to scrutinise science more thoroughly is the common analysis 

of this change. ‘Science’ and NGOs concur, too, that this change is at least partly 

due to the characteristics of the debates on genetic technologies and genetically 

modified foods. Resulting from this experience with the GMO debate and its 

outcome, both (except the personally interviewed scientists) agree on the necessity 

of an earlier incorporation and participation of ‘the public’. Beyond this common 

analysis, they neither agree on the shape and extent of this earlier participation, nor 
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does the perception of each other match up with the concept of the own role in this 

process.   

The NGOs see science congruently as increasingly interwoven with commerce and 

understand this new constitution of science as an additional reason for the crisis of 

public confidence in science. They see science, its results and its technical 

applications as shaped by different, non-scientific forces and therefore reject 

technological determinism. Instead, they emphasise on the one hand the possibility 

and authorization of society to influence science and on the other hand, the 

responsibility of science for both its results and the proactive inclusion of social 

concerns. This understanding of science comes along with an appreciation as 

important part of modern societies and an emphasis on collaboration with science 

for NGOs own work. 

This understanding of science by NGOs clashes with ‘sciences’ own perception of 

its role. Both interview partners agree in complete contrast to NGOs position, that 

technological progress cannot be stopped and will take place any way. At least in 

many articles and both interviews, ‘science’ perceives itself as a more or less 

innocent victim of public’s sometimes irrational fears and opinions, which can easily 

manipulated by NGOs. NGOs are on the one hand perceived as important, since 

they raise awareness, warn and serve as indicators for public fears and moods. On 

the other hand, a certain amount of distrust and suspicion is detectable. This takes 

shape in accusations that NGOs are playing on fears, are scientifically illiterate and 

misinform the public for their own best or are against new technologies in general. 

Even though the Greenpeace, ETC-group and Genewatch UK have significantly 

different agendas, strategies and priorities, they are summarised by ‘science’ under 

terms like ‘environmental groups’ alike– only exception is the Chemist, who makes a 



 80 

difference between ETC-Group as completely untrustworthy and Greenpeace, 

which work scientifically.  

This mutual perceptions and the assessment of the relation between science and 

‘the public’ can be used as approximation to the role of research in problems in 

nanotechnology. Even though there are several points, which are hard to compare 

directly, the perception of science seems to be quite different. Equally, the role and 

authorisation of the public is, although an agreement on its power is reached, 

perceived differently. Finally, the perception of NGOs by science seems to lack 

unambiguous appreciation and is ambivalent. These differences can be interpreted 

in two ways. Firstly, the lack of agreement on the role of science indicates a lack of 

common understanding of an issue in the dialogue. Secondly, science’s lack of 

appreciation regarding NGOs can be seen as a fundamental flaw in communication. 

Without an at least basic appreciation and trust communication is unlikely to be 

successful, irrespective of the common understanding of problems and issues.  

 

4.2.4. Under the surface - crystallisation points of disagreement 

From my point of view, the differences presented above can partly be put down to 

differences in two fundamental points. Underlying the differences in the perception 

of nanotechnology’s problems and its social constitution, fundamental disagreement 

about the way of framing risk and the lessons learned from the GMO debate are 

detectable.  
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4.2.4.8. Lessons learned from history 

Both groups refer to the GMO debate as important episode in history to learn from. 

But both groups assess the event differently and draw consequently different 

conclusions. ‘Science’ assess the GMO debate from the standpoint of the debate on 

nanotechnology basically as a problem of communication, sometimes shortly 

termed as ‘Public relation-disaster’ (EMBO vol. 5, 448, 5/2004), which was jointly 

created by industry and to a less extent by science’s inability to communicate with 

‘the public’ (NBT vol. 21, p. 1113, 10/2003), which was agitated by NGOs (N, vol. 

424, p. 237, 7/2003). This assessment leads to the insight, that both ‘the public’ and 

NGOs are powerful, and that their concerns have to be taken seriously this time in 

order to avoid ‘loosening the battle’ again. Public concerns are described 

pejoratively as ‘far fetched’ (Nature, vol. 424, p. 246, 7/2003), ‘irrational’ (Nature, 

Vol. 180, p21, 12/2003) or ‘emotional’(N, vol. 424, p. 246, 7/2003) ‘Taking seriously’ 

seems to mean, that a ‘rational’ discourse on real dangers should answer public’s 

questions (NBT vol. 21, p. 1142, 10/2003), and simultaneously ‘irrational’ concerns 

should be discussed (e.g. N,vol. 424, p. 246, 7/2003) . But although these ‘irrational’ 

questions and concerns are mentioned several times, neither positions or opinions 

nor proposals how to implement the discourse can be found in the searched articles 

and interviews.  

In comparison, NGOs assess the GMO debates quite differently as far more than 

just a problem of communication, but as a problem of participation. In their opinion, 

science’s and industry’s inability to include public concerns early on has lead to the 

polarisation and public’s rejection of GMOs. Consequently, their ‘learning outcome’ 

is the call for an earlier participation of ‘the public’.  
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To me, the main difference between these two ‘lessons’ seems to be the role of 

science. While ‘science’ feels forced to include public concerns and wants to do this 

by answering the broader questions themselves in a simple communication, NGOs 

emphasis the active character of this process and want ‘the public’ to participate 

instead of listening to ‘science’s’ answers. This interpretation of ‘science’ as forced 

to accept public concerns explains in the same time ‘science’s ambivalence towards 

‘the public’ as visible above. ‘Science’ has realised, that it has to include public 

concerns, but is in the same moment not yet ready to accept ‘the public’ fully as 

coequal partner.  

 

4.2.4.9. Framing risk  

Following the basic approach of this thesis that different groups construct and 

perceive the world differently, the different perceptions of risk are the main topic of 

the following paragraph. Although the sources are not explicitly dealing with risk, it is 

in my opinion possible to trace at least rudimentary concepts of risk in it. Parallel to 

the ambivalent attitude towards ‘the public’, ‘science’ seems to be ebbing between a 

techno-scientific approach on risk, and the insight, that the ‘irrational’ concerns 

expressed by ‘the public’ or NGOs have to be included. On the one hand, the 

pejorative naming of public’s and NGO’s concerns, the call for a ‘rational’ and 

‘responsible’ discourse based on facts (see e.g. Nature, vol. 424, p. 246, 7/2003) 

and the rejection of any far-term scenarios can be interpreted as hints to a purely 

techno-scientific approach to risk which tends to take the nature of risk for granted 

and regards purely scientific assessment as objective and sufficient. On the other 

hand, the already mentioned insight to include public concerns, even if they appear 

irrational or far-fetched, shows in my opinion in the same moment a counter 



 83 

movement. This interpretation of an at least partly techno-scientific approach to risk 

is supported by the Interview with the Chemist, who expressed his opinion and also 

his ambivalence on how to approach risk clearly. In his opinion, the already existent 

procedures and tests to measure risk are sufficient to evaluate new technologies 

and quantify genuine concerns, which should be discussed rationally:  “When the 

data is there, let’s accept it! (…) What we need is a more rational and less emotional 

discourse on risk on public” (Interview with a Chemist). He trusts experts’ judgement 

in the assessment of risk and excludes anybody else from this: “This gene-thing 

frightens me more than anything – but I can’t make a judgement, even though I am 

a professor in chemistry and have an undergraduate degree in biology – I don’t feel, 

I can understand the complexity of that”. (Interview with a Chemist) But he also sees 

the problem of the threshold, which has to be set according to society’s risk-

tolerance: “What is an acceptable risk – and if you identify a potential risk, how 

much do you need to find out? (…)The more we are materially well of, the less we 

are tolerable for risks”. (Interview with a Chemist)  

In comparison, in NGOs’ perception risk seems to be broader defined and exceed 

the narrow focus on scientifically measurable risks. This can be seen in the broader 

identification of problem areas in nanotechnology (see chapter 3.2.3.6.), which 

include long-term scenarios and ‘ethical’ problems like ownership. NGOs refer to the 

precautionary principle as adequate guideline to cope with uncertainty. But while in 

their interpretation, the scientific uncertainty concerning nanoparticles calls 

according to the precautionary principle for a moratorium, ‘science’ does not share 

this interpretation. This indicates another difference in the conception of risk, which 

can again be supported with the Interview with the Chemist. He, too, paraphrases 

the precautionary principle with ‘better prevent than sorry’, but points at an in his 
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opinion fundamental problem with NGOs in the interpretation of this principle: “yes, 

we should be cautious, but to what degree? We should all do, but in a reasonable 

time and degree.” (Interview with a Chemist)   

In my opinion, the main difference in the conceptions of risks is the broadness. 

While ‘science’ seems to concentrate, despite its attempts to include ‘social’ 

questions, on scientifically measurable phenomenon as risk, NGOs include broader 

questions. The interpretation of the precautionary principle seems to be an 

additional disagreement.  
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5. Conclusion 

In this part, first the results of the analysis are presented and discussed against the 

background of the original aims and questions. Then the implications and the 

significance of the findings are emphasised and wider but related themes of both 

content and method are reflected on. 

 

5.1. Results  

To what degree do ‘science’ and NGOs agree on the nature and problems of 

nanotechnology? Are there spaces where a dialogue between the groups can 

happen? These concrete questions guided my thesis. The analysis of 

nanotechnology’s transaction spaces and the communication about nanotechnology 

between ‘science‘  and NGOs can provide at least some approximations.  

The cursory exploration of nanotechnology’s transaction spaces in Chapter 3.1. is of 

course neither in qualitative nor in quantitative regards exhaustive. Nevertheless it 

shows that there are transaction spaces, where scientists and NGOs can meet and 

communicate. But there are also, like the ‘experts only’ examples show, spaces 

where NGOs are not invited and scientists debate on their own. Unfortunately, the 

explorative character of the analysis does not allow making more far-reaching 

statements either on the ratio of these places, or on their relative importance. But 

already the shallow exploration shows some interesting continuative points. 

Nanotechnology’s transaction spaces are temporary and fluctuating, until now no 

permanent space exists. The flux spaces are on different levels, but these levels do 

not have concrete demarcations. National spaces like the study by the Royal 
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Society invite scientists from all over Europe, European spaces like the risk-

workshop by the European Commission includes the global aspect and the 

seemingly global conference is specialised in Europe. The spaces are initialised by 

different groups, some are organised by politicians, some by actors from the 

business realm and some are jointly organised by more than one group of actors. 

This shows the common interest in organising some kind of context for 

nanotechnology. That transaction spaces as ‘context’ have to be organised and do 

not come out of thin air, shows the comparison between the workshop organised by 

‘The Greens/EFA Group in the European Parliament’ and the hearing organised by 

‘EPP-ED Group in the European Parliament’. Both events are organised by a similar 

group of actors, but one is organised as a transaction space between science and 

others, while the other excludes groups other than ‘experts’. The common topic ‘risk’ 

in the events interpreted as transaction spaces can be seen as an indication of what 

is at stake and what the interests in these transaction spaces are. From my point of 

view, the inclusion of NGOs exclusively for this topic shows the convener group’s 

expectations. Seen in Nowotny et al.’s (2001) concept outlined above, NGOs are 

thought to possess knowledge of and power over public’s attitude and are therefore 

interesting to trade with. The invitation of NGOs with their ‘trading object’ shows 

furthermore the interest to assure nanotechnology’s secure development by 

knowing about ‘the public’. 

Like in the analysis of nanotechnology’s transaction spaces, a probably trivial and 

obvious but nevertheless important result is the existence of communication and 

dialogue between science and NGOs. At least 16 articles were published in 2003 in 

“Science” and “Nature”, and in most of them a reference is made to NGOs and their 

positions, opinions and characteristics. NGOs, too, refer to scientific results and 
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science’s opinion. Regarding the content of this dialogue, the results are less clear 

and need some discussion. On the one hand, the analysis shows that ‘science’ and 

NGOs disagree on important details of the nature of nanotechnology as well as its 

problems and hence cannot understand each other properly. Especially the mutual 

appreciation as fundamental prerequisite of meaningful communication seems to be 

disturbed by a certain degree of distrust and incongruent mutual perception. Several 

of these misunderstandings seem to trace back to the fundamental disagreement in 

the framing of risk and the lessons learned from the experiences with the GMO-

debate. But on the other hand, ‘science’ and NGOs also agree on several abstract 

points in the nature of nanotechnology like, for example, the contextualisation with 

commercial aspects and public awareness and identify some concrete problem 

areas commonly like uncertainty regarding nanoparticles. Also ‘science’s’ 

ambivalence regarding the role and authorization of ‘the public’ can be seen as 

developing towards a better understanding instead of failing to appreciate ‘the 

public’ properly. Both interpretations are possible, depending where one decides to 

lay the emphasis on. Either, with emphasis on detailed and immediate agreement, 

the communication can be seen as qualitatively low. Or, with emphasis on more 

abstract congruence and development for the better, the communication can be 

seen as on its way to high quality. Therefore, the interpretation cannot exceed the 

state of balancing the results carefully and presenting both interpretations as 

possible.  

Seen in the broader frame of Nowotny et al.’s theoretical approach, the results take 

on a different significance. Metaphorically speaking, the aspect of communication 

and dialogue between ‘science’ and NGOs is just a piece in the jigsaw. Felicitous 

communication between ‘science’ and NGOs is only one prerequisite for 
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contextualisation and Mode-2 knowledge production among many and can therefore 

only serve as a pointer. However, the little piece analysed here sums up with the 

different bits and pieces derived from other studies on nanotechnology as shown in 

Chapter 1 and can provide further-reaching hypotheses of nanotechnology and its 

mode of knowledge production. These further reaching hypotheses are together 

with a critical review of methods, scope, and questions of this thesis subject of the 

next chapter.  

 

5.2. Discussion and reflection 

This thesis is inevitably limited to a very small part of the whole phenomenon of 

knowledge production in nanotechnology. The normal problems of a study limited in 

time and space are especially problematic in this special case because 

nanotechnology is a comparatively new and therefore not yet well explored 

phenomenon and the chosen theoretical approach is complex and holistic.  

Consequently, the development of a nanotechnology-specific frame where the 

results can be fitted in and interpreted against was impossible. But this flaw offers in 

the same moment also the possibility for a critical assessment of what has been 

done and what would be necessary to explore the production of knowledge in 

nanotechnology further.  

The general design of the thesis was a static and punctual one – positions on a 

single technology have been compared with others to a given (or better constructed) 

moment in time. The results of this comparison are valuable as basic insights in 

communication between different groups and base for further research. But 

concerning the superordinate question about knowledge production it embodies also 

fundamental problems. First of all, a static analysis does not allow implying any 
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direction or even existence of influence. But in the contextualisation of knowledge 

production, this influence is a major question. Do NGOs influence science and 

therefore contribute to a social accountability of science; does it happen vice versa 

or mutually? Or does a third group influence both?  

Secondly, the analysis of a single technological and scientific field does not allow 

stating any kind of development throughout time. The concept of the increasing 

contextualisation of knowledge is an evolutionary concept and therefore depends on 

a comparison to other – since context-development is not seen as linear, but erratic 

not necessarily past – technological and scientific fields to work out a relative 

measurement. A third problem resulting from the static design is the blindness 

against the actual process of knowledge production. Although the chosen approach 

of comparing different position can be deduced from the theoretical framework, the 

actual impact of felicitous communication on the process of knowledge production 

remains in the dark.  

These problems resulting from a static and punctual design suggest following up the 

process of knowledge production and its contextualisation differently. Taking the 

results of my analysis as the starting point, a more dynamic research design that 

includes a broader variety of fields could complement the results and fill in the 

remaining blanks. Here, the crystallisation points of disagreement would suggest 

comparing communication on nanotechnology to communication on ‘genetic 

technologies’. With this comparison, the problem of lacking benchmark against 

which to compare the results could be solved. Referring to the report by Wilsdon 

and Willis (2004), the hypothesis seems justified that nanotechnology’s debate 

embodies more similarities than the debate on genetic technologies. Further 

research on the process of knowledge production in nanotechnology has to use 



 90 

different methods entering the process of scientific work deeper. As starting point, 

the results of my analysis can give some worthwhile hints concerning perception of 

social demands. An interesting point in this regard is the statement of the Chemist 

who points out, that NGOs influence science and its agendas simply through their 

awareness-building capacities. The question concerning influence and the direction 

of the same could only be solved, when additional ‘groups’ are included. Then, a 

network of actor groups could be developed and their influence on each other can 

be assessed on a smaller scale. 

This suggestion points to another methodological difficulty of this thesis. The 

comparison of definitions, opinions, and perceptions is based on the construction of 

two groups, which are inherently heterogeneous. Although important as categories 

to enable a comparison, already a shallow examination reveals differences within 

the groups that question the procedure of summarizing the data in this way. During 

the evaluation of the data, especially the group ‘science’ turned out to be very 

heterogeneous. This can be related to two different causes – one on the 

methodological and one on the theoretical level. Methodologically, the two different 

data sources, articles and interviews, are highly biased in themselves and very 

different in the data they provide. The articles are from established science-journals, 

which are not exclusively read by scientists but also by other ‘special interest’ 

groups like politicians concerned with the topic, businessmen and civil society 

groups. Therefore, the data they provide is filtered through their purpose of speaking 

to more than just scientists. Although the interviews are also biased due to the 

interview situation, the opinions expressed can be treated as less ‘filtered’. 

However, the few interviews are blemished in a different way. Both interviews are 

with very similar interview partners regarding their position, their gender and their 
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age and therefore biased. Theoretically, the question whether ‘nanoscience’ is 

trans-, multi- or interdisciplinary is until now not sufficiently answered and can 

therefore only pose additional question (see Chapter 1.1.). The same problems, 

even though to a lesser degree, appeared in the group ‘NGOs’. But again, these 

flaws can merge with the results and provide the starting point for future 

approaches. Resuming the questions posed in Chapter 1.1. , details in the 

interviews can now lead to a future perspective. Going one step back, the 

differences within the group science should be explored more thoroughly. These 

differences can be expected to be between different disciplines and are 

hypothetically mainly based on the different perceptions of ‘the public’. This 

hypotheses is based on the differences between the two interviews, where the 

Chemist is more open to public participation than the physicist and is supported by 

the Interview with Phillipe Martin, who pointed to the difference between Chemistry 

as trained in dealing with the public and Physics as historically separated from ‘the 

public’. Concerning NGOs as group, the analysis has to go one step back, too. 

Although the differences among their positions and perceptions are not as big as in 

the ‘science’-group, their internal constitution and organisational logic is different. 

Here, a beneficial approach would be to connect research from political sciences on 

NGOs better with STS-approaches to deepen NGOs theoretical place in society and 

the political system as well as their different internal logics. 

Besides these inevitable difficulties in the thesis’ design, several minor points could 

be enhanced in order to sharpen the picture of nanotechnology. The exploration of 

the transaction spaces did not sufficiently pay attention to virtual meeting places like 

internet portals, web blogs, and newsgroups as well as already established potential 

meeting places like, for example, funding agencies. Due to the complexity of the 
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issue, the geographical dimension of the debate and its actors was not considered 

sufficiently. The different NGOs, for example, do have different organisational 

dimensions stretching from national to global, which are not necessarily congruent 

with the dimension of their impact. Also, the different publications on 

nanotechnology used here as a data source are partly paying attention to 

differences among Europe and The United States, and are partly dealing with 

nanotechnology, its problems and debates as unity. Another important but complex 

point which had to be neglected in order to keep it short, is the relation between 

nanotechnology and nanoscience. Differently used by different actors, the terms 

cannot be separated sufficiently. It remains an open question to what degree the 

boundary between science and technology became permeable in the case of 

nanotechnology. 

Although the foregoing reflection on method and content of the thesis might sound 

destructive, that should not outshine the analysis and its results:  

 

“The outcome of any serious research can only be to make two questions grow 

where only one grew before.”  

(Thorstein Veblen, 1857 – 1929) 
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I. Annex 

I.I.  List of conducted interviews 

 
affiliation Person Date Mode of 

interview/location 
Duration/ 
guideline 

ETC-Group Jim Thomas 21.June 2004 Face-to-Face/ 
London 

1 ½ hours 
 

Genewatch UK Sue Mayer 31 August 2004 by phone ½ hour 

Greenpeace Charlie Kronick September e-mail 
correspondence 

 

French 
nanoscience 

institute 

Anonymous 
chemist 

5 August 2004 Face-to-face/ 
France 

1 hour 

German 
nanoscience 

institute 

Anonymous 
physicist 

14 September Face-to-face/ 
Germany 

1  hour 

EU 
Commission 

Philippe Martin 24 July 2004 By phone 1 hour 
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