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Preface 

Since 2000 research initiatives on nanotechnology have intensified and discussions of poten-
tial risks have also been taken up by growing circles of the public at large. The European 
Commission, for instance, published its communication paper “Towards a European strategy 
for nanotechnology” in May 2004 which also addresses research on health and environ-
mental risks. In October 2006 the “Nano Dialogue” was launched by the Federal Ministry of 
the Environment, Nature Conservation and Reactor Safety in which stakeholders from poli-
tics, trade and industry, science, public institutions and associations discuss the opportunities 
and risks of nanomaterials. It was also during this period that the “Magic Nano” case oc-
curred. It involved acute intoxication cases at the end of March 2006 triggered by the use of 
a surface sealing spray which had the word “nano” in its name but did not actually contain 
any nanoparticles.  
 
In the field of consumer protection the debate about the potential risks of nanotechnology is 
shaped to a major degree by the offerings and activities of the Federal Institute for Risk As-
sessment (BfR). For instance, our Institute conducted an expert Delphi survey, staged a con-
sumer conference in 2006 and carried out a representative population survey on nanotech-
nology in 2007. In 2008 BfR undertook a content analysis of Internet fora. Furthermore, sev-
eral expert hearings, expert meetings and in November of this year a BfR Consumer Protec-
tion Forum were held on the subject of nanotechnology.   
 
One of BfR's tasks is to examine questions of risk perception. This is particularly important in 
the case of new technologies like nanotechnology which could be associated with previously 
unknown risks. The perception of risks is influenced not only by concrete exposure to and the 
hazards associated with substances and products but also depends on psychological, social 
and cultural factors. At the interface between consumers and “decision makers” the media 
contribute to the public perception of a topic and also to the decision-making process.  
 
Against this backdrop the goal of the project “Risk perception of nanotechnology – Analysis 
of media coverage” was to examine whether nanotechnology in media coverage is tackled 
more from the angle of risks or benefits and how the topic is played down, expanded on and 
blown up in media coverage. The results of this study will be used to tailor BfR's risk commu-
nication activities in the field of nanotechnology to its target groups with a view to further im-
proving consumer health protection.  
 
 

 
Professor Dr. Dr. Andreas Hensel 
President of the Federal Institute for Risk Assessment 
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Abstract 

This content analysis examines German media coverage of nanotechnology between Janu-
ary 2000 and December 2007 in a total of 1,696 articles published in the national quality 
newspapers Financial Times Deutschland, Frankfurter Allgemeine Zeitung, Frankfurter 
Rundschau, Süddeutsche Zeitung, taz, Die Welt, the news magazines Focus and Der 
Spiegel, and the weekly newspaper Die Zeit. The results show that on average 212 articles 
were published every year. After the peak of 248 articles in 2004, there was a decline in cov-
erage to 170 articles in 2007. The main topics covered are “fundamental research” and the 
“application information and communication technologies”. The central actors are “per-
sons/institutions in the field of science” and “economic actors”. Overall, the media coverage 
of nanotechnology very much focussed on the potential benefits of the technology. Risks are 
only discussed to a minor degree. In a framing analysis five issue-specific frames were iden-
tified: “Research and Development”, “Progress in information and communication technolo-
gies”, “Economic use”, “Medical benefit” and the “Risk-opportunity debate”. 
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1 Question and goals of the study 

The research project “Risk perception of nanotechnology - Analysis of media coverage” was 
carried out by the Institute for Communication Science at the Westphalian Wilhelms Univer-
sity Münster on behalf of the Federal Institute for Risk Assessment (BfR). Professor Dr. Mat-
thias Kohring and Professor Dr. Frank Marcinkowski were in charge of the project and it was 
carried out by the research assistants Anne Friedemann M.A. und André Donk M.A. 
 
The remit and the related research goals of the study are presented in the first part of this 
final report. The research questions, their theoretical basis and methodological implementa-
tion are briefly described. Furthermore, the current state of research is discussed.  
 
 
1.1 The question 

Nanotechnology is seen as one of the most important future technologies. Science, trade 
and industry and political circles all believe it offers major innovation potential (BMBF 2007). 
Although there are now numerous products in whose fabrication nanomaterials or nanotech-
nological methods are used and research in the nanorange is seen as an academic growth 
area, it is still an emerging technology. This also applies to public perception. Nanotechnol-
ogy, its material foundations and its products do not lend themselves to direct sensory per-
ception and are, therefore, very much open to associations and surrogate perceptions. As 
knowledge about nanotechnology is steadily growing in the population but can still be de-
scribed as relatively limited, social debate about this technology offers an opportunity - more 
than in the case of the debates about modern biotechnology or nuclear technology - to exam-
ine the influence of media-driven public communication on the perception and assessment of 
new technologies. The project “Risk perception of nanotechnology” seeks to identify the 
width of social perspectives of the topic, to record their plurality and to classify them. 
 
Media-driven public communication has the potential to exert a major influence on the social 
perception and assessment of topics and objects. The central research question is therefore: 
How is nanotechnology presented in the news media? This prompted the following ques-
tions: 

• On what scale and by means of which positioning (section) is there media coverage of 
nanotechnology? In the course of time have there been changes in the scale of reporting 
and how can they be explained? 

• How do the media cover nanotechnology? Which topics and interpretation frames are 
found in media coverage? Is there a risk-opportunity debate? 

• On what scale are our political, social, economic and scientific actors and groups of actors 
present in media coverage? How do these actors position themselves vis a vis nanotech-
nology? 

• What arguments are used for and against nanotechnology? Which actors or groups of 
actors use these arguments? 

• How is nanotechnology connotated in coverage? Which actors or groups of actors use 
which semantic strategy in order to trigger specific perceptions?  

 
These questions were examined using systematic, standardised content analysis of the lead-
ing German daily newspapers, weekly newspapers and news magazines. The survey was 
conducted between 2000 and 2007. 
 
 



 
 
10 BfR-Wissenschaft 

1.2 Basic theoretical and empirical concepts 

In accordance with the preferred approach used here which stresses the constructive per-
formance of the public media sphere, the question must be asked how the basically open 
topic of nanotechnology is played down, expanded on or blown up in media coverage. This 
method is very similar to the agenda-setting approach where media impact is seen as the 
influence of media discussions on the perceived relevance of public topics by the population 
at large. In this context the weighting of a topic in media coverage influences the importance 
which readers, listeners or spectators attribute to that topic. Based on broad research litera-
ture the media do influence the topics the recipients place on their agenda (Rössler 1997). 
Agenda-setting research focuses on the methodological comparison of media agenda and 
topic weighting amongst the public at large. This project is, however, designed as a content 
analysis study and is, therefore, limited to recording the “independent” process variables. It 
cannot prove the effect itself but it can illustrate the discussion processes in the mass media 
and point out the potential impact of their coverage. 
 
The orientational function of journalistic news media goes beyond mere discussion. It also 
encompasses complex perspectives of society which are presented to the recipients as 
frames or an orientation framework. The above-chance linking of specific attributes to topics 
is an interpretation pattern which is called a media frame by communication science. Frames 
of this kind define action situations or action areas. They present possible ensuing actions to 
the recipients and rule out others. This is where media coverage has the potential to exert a 
considerable influence. 
 
A fundamental distinction can be made between the frames of communicators (e.g. associa-
tions, ministries, organisations), journalists and recipients and the actual media frames. 
Framing by communicators or social actors (strategic framing) has been examined above all 
in conjunction with social movements where the main attribute is influencing public opinion 
formation (Benford/Snow 2000; Gamson 1992; Gerhards/Rucht 1992). The term journalistic 
framing assumes that, besides the general news values, the journalists' frames also shape 
the selection and presentation of public topics (Scheufele 2003). Fewer empirical studies on 
recipient framing have been carried out (Gamson/Modigliani 1989; Iyengar 1991; Neu-
mann/Just/Crigler 1992). In this case it is assumed that the recipients already have individual 
information processing frames and that they do not simply take on board media-driven 
frames in conjunction with the media impact. Finally, a distinction is made between media 
and text frames (Harden 2002; Kohring/Matthes 2002; Semetko/Valkenburg 2000; 
Simon/Xenos 2000). Media frames cannot be placed on a par with journalistic frames. This is 
because, besides the journalistic framing, the journalist selection criteria and presentation 
forms influence the final text, too.  
 
In research on media framing, which is the central reference point for the project presented 
here, a distinction can be made between various concepts of framing and the related differ-
ent operationalisations and empirical access points. In principle we can list a) issue-specific 
framing, b) generic framing and c) equivalence framing as different, albeit combinable con-
cepts. 
 
In the case of issue-specific framing research is interested in describing specific frames in 
terms of content for each topic (biotechnology, unemployment, abortion). In this way framing, 
for instance, of a topic in various national cultures can be compared (e.g. biotechnology, cf. 
Kohring/Matthes, 2002). In order to increase the methodological quality of empirical framing 
studies, a component model has been suggested which designs frames as above-chance 
patterns of individual components which occur in several texts like problem definition, impar-
tial assessment, causal attribution of responsibility and proposed solutions, and endeavours 
to implement them empirically (Kohring/Matthes 2002; Matthes/Kohring 2004; Dahinden 
2006). 
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Studies on generic media framing adopt a slightly different approach. They see media frames 
as formal-stylistic reporting patterns which are used independently of the respective topic in 
order to give the media text a specific “face” which can be recognised by the recipient. Some 
of the frames identified are very similar to known news values whereas others (for instance 
moral framing) are separate components in the above-mentioned component model. In the 
overview of several individual studies, some frames are apparent that can claim a certain 
degree of “universality” as independently of one another, they can be identified again and 
again in a large number of studies on various media topics. They include conflict framing 
(each problem always has two antagonistic sides), episodic framing (abstract and general 
problems are depicted using individual cases), strategic framing (hidden motives are always 
suspected behind public actions and articulated interests), loss and gain framing (in each 
affair there are winners and losers) amongst others (Iyengar 1991, Capella/Yesmieson 1997, 
Semetko/Valkenburg 2000, De Vreese/Peter/Semetko 2001). 
 
The concept of equivalence framing takes up early experimental studies by von Tversky und 
Kahneman (1981) which have also been understood as challenging basal assumptions of the 
rational choice theory. Without explicitly using the framing concept, their works show that 
different language formulations of logically identical situations are capable of triggering sys-
tematically and above-chance different behaviour in test persons. In the field of media re-
search these works are seen as a reference to the importance of metaphors, stigma-related 
words and emotive words. Lawrence (2006) and Entman (2006) provide more recent evi-
dence of this type of framing research. They point out random differences in the use of the 
words “torture” and “abuse” in American media coverage of incidents in the Abu Grahib 
prison. 
 
If this framing approach is used for nanotechnology, too, it is likely that the news media will 
supply very different situation definitions and orientation frameworks. Traditional risk com-
munication about large-scale technologies has often failed because it did not take this multi-
perspectivity seriously and consequently pursued unsuitable communication strategies. Al-
ready for these strategic reasons efforts should be made to give a more complex description 
of the social debate about a new technology. The framing approach is used for this very pur-
pose in this study. 
 
 
1.3 Science journalism and science coverage 

The understanding of science journalism on which this study is based is outlined below. In 
this context science journalism is defined as media coverage that discusses the relationship 
between science, technology and medicine in society. The reason for media coverage may 
lie in the science itself (e.g. a new research finding); it may equally lie in the social environ-
ment of science (e.g. a research policy decision). Science journalism, therefore, deals with all 
actual and possible interactions between society and science (including the closely related 
modern technologies and modern medicine). Science journalism is, therefore, coverage from 
science – classic examples of this are reports about new inventions or the findings of new 
studies. Science journalism is also coverage about science – for instance the importance of 
science for economic prosperity or the moral debate about whether science should do every-
thing that it is capable of doing or about the research policy discussions surrounding univer-
sity funding etc. 
 
An understanding of this kind goes beyond the traditional ideas of science coverage as a 
“transmission belt” of science for the public at large. This has to do with the general under-
standing of journalism presented here which is basically designed as an independent ob-
server (Marcinkowski 1993). Only when media reports are undertaken by independent ob-
servers of social developments can they serve as orientation in a complex society that has 
become confusing for the individual actor. This social function of orientation regarding social 
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interdependencies (Kohring 2005) means that journalists must always first ask what conse-
quences certain scientific events have for their social environment. Hence, journalists pick 
out scientific events based on important they are for their readers, listeners and spectators. 
The decisive factors for the choice of scientific events as topics for coverage are, therefore, 
the relevance criteria of the social environment of science. Science is only interesting for a 
very small, highly educated public as science. The public at large is not interested in the 
process of knowledge generation itself – as a rule the direct effects of science on society or 
on parts of society are what people want to read about in the media.  
 
Science coverage of nanotechnology, too, is therefore by no means confined to the special, 
rather rarely published science sections. The greater the social relevance of a research area, 
the more frequently it is covered outside the actual science section. It is this coverage in par-
ticular that can provide the greatest insight into the social assessment and acceptance of 
nanotechnology. 
 
 
1.4 Current state of research: Nanotechnology, media and framing 

Social scientific studies on nanotechnology mainly focus on the public perception and accep-
tance of nanotechnology as an emerging technology (Bainbridge 2002; Macoubrie 2006; 
Waldron/Spencer/Batt 2006). For instance in their study Pense and Cutcliffe (2007) look at 
how social groups like, for instance churches, trade unions and environmental associations 
affected by a nanotechnological innovation, communicate on anticipated problems and the 
solutions to them. In this context the authors draw on three examples of development and 
analyse their presentation and discussion in publications of these social actors. Rogers-
Hayden and Pidgeon (2007) discuss a report of the Royal Academy on the future prospects 
of nanotechnology in 24 expert interviews with stakeholders, too. These experts agree with 
the main conclusion in the report that nanotechnology and its science(s) are indeed on the 
up and up. 
 
Furthermore, a few studies look at the visualisability and visualisations of a phenomenon like 
nanotechnology that does not lend itself to direct human perception. Lösch (2006) examined 
visualisations of nanotechnology in daily newspapers and science magazines and estab-
lishes that these images act as a communication link between science and its public. He 
identifies three visualisation phases (cf. ibid: 233): In the pioneer phase (end of the 1990s up 
to mid 2000) the dominant visualisations are of future nanorobots, in the problematic phase, 
(mid 2000 up to the end of 2001) of “market-damaging” nanorobots and in the fictionalisation 
phase (from 2002) of metaphoric depictions of nanorobots. Thurs (2007) also reported that 
visualisations from the field of science fiction aree what attracted the attention of journalists. 
 
In recent years the subject nanotechnology has been widely examined in communication 
science. The 2/2005 issue of the journal Science Communication looks at nanotechnology 
and the public at large (cf. Lewenstein 2005). Lee, Scheufele and Lewenstein (2005) present 
a study which examines the attitudes of the public at large to an unknown technology like 
nanotechnology. Using a representative telephone survey in the USA the authors show that  
the use above all of science-oriented media has a positive impact on support for nanotech-
nology and that people with a “negative feeling” about nanotechnology tend to see the risks 
rather than the opportunities of this emerging technology. Schummer (2005) analyses 
whether and, if so, how the non-scientific public at large obtains information about nanotech-
nology and notes that the “normal” reader tends towards visionary literature which focuses 
on potential future developments. A comparison of survey data from the USA and Europe 
reveals (Gaskell et al. 2005) that 50% of US citizens are of the opinion that nanotechnology 
will improve their lives whereas most Europeans (53)% are not convinced of this. 
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News coverage is indeed seen as a relevant influencing factor (cf. Scheufele/Lewenstein 
2005 with explicit reference to the framing concept). However, no systematic empirical stud-
ies of media coverage have been conducted in German-speaking countries. If statements 
are made about media coverage then they are either hypothetical or are founded on cursory 
considerations and are not systematic (Siegrist 2006). One example is a study by Kulinowski 
(2004). Based on a non-systematic evaluation of media coverage and specialist literature the 
author concludes that the public debate about nanotechnology is shifting from “enthusiastic” 
to “critical”. 
 
The perception of nanotechnology in the news media was examined by the Swiss foundation 
Risiko-Dialog although this study was not very differentiated or systematic from a theoretical 
or methodological angle. During the study period 2001-2005 a random sample of articles 
from German quality newspapers underwent content analysis (cf. Grobe/Eberhard/Hutterli 
2005). A few studies are available for the US-American and British markets which have ex-
amined coverage of nanotechnology (Anderson et al. 2005; Friedman/Egolf 2005; Laing 
2006; Gorss/Lewenstein 2005; Stephens 2005) or the influence of media knowledge on atti-
tudes towards nanotechnology (Lee/Scheufele 2006). Table one gives an overview of the 
studies which have a direct link to this research project. 
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Table 1: Overview of studies of media coverage of nanotechnology 

Authors 
 

Cornell University 
Gorss/Lewenstein 

University of South 
Carolina, 
Stephens 

Foundation  
Risiko-Dialog, 
Grobe/Eberhard/ 
Hutterli 

Cormex Research, Laing 
 

Anderson/Allan/ 
Petersen/Wilkinson 

Friedman/Egolg 
 

Year 2005 2005 2005 2006 2005 2005 

Analytical period 01/1986–06/2004 1988–15/2007 01/2001–04/2005 01/2004–12/2004 04/2003–06/2004 01/2000–12/2004 

Publications ex-
amined 

New York Times, Wash-
ington Post, Wall Street 
Journal, Associated 
Press 

Important US American 
and non-US American 
daily newspapers 

47 German-
language publica-
tions (for instance 
FAZ, NZZ, Die 
Zeit, FTD) 

15 Canadian and 12 US 
American newspapers 

10 British daily newspa-
pers/8 weekly newspa-
pers (for instance The 
Times, The Guardien, 
The Observer) 

Daily newspapers from 
the USA and UK (for 
instance New York 
Times, Washington 
Post, Guardian, Finan-
cial Times) 

Type of recording 
Partial recording (no 
details of random sam-
ple collection) 

Partial survey, random 
sample from 1330 arti-
cles 

Partial survey 
(non-systematic 
random sample, 
no details) 

Partial recording from 942 
articles (search word nano; 
inclusion criterion: more than 
one statement) 

Full survey 

Full survey of all articles 
on health and environ-
mental risks (key word: 
risk) 

Number of articles 620 350 449 381 (40 %) 344 121 (71 U.S./50 U.K.) 

Main results  
 

• Rapid increase in 
number of articles be-
tween 1986-2004 

• More coverage of 
opportunities through-
out the entire study 
period (>65%) 

• Focus on progress 
and economic advan-
tages 

• Topic focus: applica-
tions in the medical 
and environmental ar-
eas 

 

• Main topics: scientific 
discoveries or projects 
(27%) as well as ethi-
cal, legal and social 
implications of 
nanotechnology (EL-
SIs) (17%) 

• Positioning: 36% in 
business/finance 

• 45% of the articles on 
ELSIs are neutral, 
30% opportunity-
oriented 

• Ratio: opportunities to 
risk focus in articles 
3:1 

 

• Mainly positive 
coverage 

• Opportunity 
focus in 70% of 
the articles 

• Positively rated 
topics: applica-
tions in the field 
of medicine and 
information and 
communication 
technologies 

• Risks are only 
discussed su-
perficially 

 

• Scarcely any coverage 
• Number of articles per 

month and newspaper: 
USA 13.3; C 15.5 

• Interest in nanotechnology 
does not increase over 
time 

• Risks/benefits: no risks 
are mentioned in 66.9% 
(C) and 75% (USA) of the 
articles; by contrast no 
opportunities are men-
tioned in only 9.4% (C) 
and 31.2% (USA) 

• Frames: 3 major frames 
are identified (no explana-
tions of method): profiling 
new technology; societal 
risk/benefit discussion; 
business/market news 

• Concentration on a 
few “elite” daily news-
papers 

• 3 dominant frames: 
(a) science fiction and 
popular culture, (b) 
scientific discovery or 
project, (c) business 
story 

• 38% of articles are 
opportunity-oriented 

• 11% risk-oriented 
• Main actors: scientists 

(39%) 
 

• Approximately 48% 
/44% of the articles 
have negative head-
line 

• Articles mostly bal-
anced 

• No detailed discus-
sion of health risks in 
47% /38% of the 
cases 

• 60% of articles no 
detailed discussion of 
environmental risks 

• Mention of social risks 
(35% /48% ) as side-
effects 

• Regulation does not 
play any role in <40% 
of the articles 
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1.5 Operationalisation of the main study categories 

Data are collected on two levels. (1) The collection unit on the first level is the full newspaper 
article. This level records not only the most important identification characteristics but also 
presentational and content characteristics like, for instance, constellation of spokespersons, 
main topic and its framing. (2) Further characteristics are recorded on the level of the individ-
ual spokesperson’s comments. A spokesperson's comment is counted when a clearly identi-
fiable individual or collective actor is quoted with a comment which refers to the topic under 
debate. Comments of this kind may either come from the journalistic author of the contribu-
tion or actors outside the media (Gerhards/Neidthardt/Rucht 1998; Wessler 1999; Marcin-
kowski 2005). The use of this fundamental distinction means it is possible to separate the 
“voices of the media” (Eilders/Neidhardt/Pfetsch 2004) from the voices of actors presented in 
the media in the evaluation. Comments by third parties are either presented in the media 
coverage as a verbatim quote or indirect speech. This level mainly records who says some-
thing, which aspects of the topic are touched on, which positions are conveyed and which 
arguments are used, the form of communication and the target groups etc. All coverage 
characteristics, which are recorded on the level of the spokespersons’ comments may be 
aggregated through corresponding data transformation on the contribution level. This means 
that all analyses can also be included on the highest level (cf. for a procedure of this kind 
Gerhards/Lindgens 1995: 16 ff). 
 
The agenda-setting approach highlights the importance of topics which are interpreted here 
as sub-topics of nanotechnology. Hence topics are identified using a comprehensive list of 
topics which include as upper categories the areas “fundamental research”, “health care”, 
“textile industry” or “chemical industry”. These generic topics are then broken down into cor-
responding aspects which means that each topic could be adequately recorded. In this way it 
is possible firstly to show whether nanotechnology is a quantitatively weighted topic in media 
coverage. Secondly, it can also be shown which related sub-topics are present on what scale 
in the media coverage. 
 
From the perspective of issue-specific framing it is about formulating indicators for the four 
components of a frame (cf. Matthes/Kohring 2004). The mention of the main topic and the 
damage-benefit assessment of this topic are used to define the problem. The indicator for the 
causal interpretation is the mention of the actor responsible for the previously listed benefit or 
damage. The moral assessment is undertaken via direct assessments of the main topic; it 
can also be expressed in positive or negative acceptance statements. Calls to implement or 
renounce nanotechnology developments or applications are indicator for a recommended 
action. Besides the identification of frames, an additional language analysis was undertaken 
for instance of metaphors and key words in order to gain insight into the differing language 
shaping of these content perspectives of nanotechnology. 
 
Up to now Semetko und Valkenburg (2000) have developed the most advanced method for 
recording non-topic-specific or generic frames. In a study on Dutch media coverage of the 
EU Summit in Amsterdam in 1997, the authors formulated a total of 20 content analysis vari-
ables by means of which five generic frames were to be identified. The formulation of the 
items was based on a meta-analysis of the available framing literature. The corresponding 
set of variables was also designed as a questionnaire in which the coders had to answer 
each of the questions about the text with “yes” or “no”. All dichotomous variables were then 
entered in a cluster analysis, a statistical method that compiles if possible similar elements in 
if possible different groups in order to clarify which of the individual items occur together in an 
above-chance manner. These clusters were then identified as generic frames. In this way the 
authors succeeded in operationalising typical journalistic frames (conflict, strategy, win/loss 
etc.) on the basis of a limited number (normally 3) of indicators. The corresponding items 
have since been used repeatedly in research. They constitute a kind of standard tool for re-
cording the above-listed constructs. 
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2 Research design and methodological implementation 

The first step involved outlining the central research questions, the theoretical foundations 
and the operationalisation steps derived from them. The second part presents the construct 
of the recording tool. It begins with a description of the content analysis method. This is fol-
lowed by explanations about the steps involved in this research project for drawing up the 
codebook over the selection of the texts down to coding.  
 
 
2.1 Content analysis 

As already mentioned in the first chapter, media coverage of nanotechnology is examined 
using systematic, standardised content analysis in the areas of discussion processes and 
framing. Content analysis - a method of the empirical social sciences - describes the generic 
term of various scientific methods of text analysis. Texts in the wide sense of the term are the 
subject matter of content analyses. Besides newspaper or magazine articles, interviews and 
images are also deemed to be texts (verbal and visual texts). As a rule, content analyses are 
undertaken on three different levels: on the syntax level the occurrence of letters, words, ex-
pressions etc. is examined; on the semantic level the focus is on the relationship between 
symbols and their importance; on the pragmatic level the use and function of specific signs 
are analysed. “Content analysis examines the systematic recording and evaluation of text, 
images and films [...] However, the term “content analysis” falls short on one point: content 
analysis need not necessarily be restricted to the “contents” of texts or other material [...]. It is 
far more the case that attention focuses on formal aspects of texts, films or images like for 
instance stylistic characteristics, sentence length, frequent use of verbs etc.” (Diekmann 
2001: 481). 
 
In the modern media society everyone is surrounded daily by the most diverse media texts. 
However, in daily life people tend to react to these texts in a rather unsystematic and intuitive 
manner. When one for example flicks through the arts section of a newspaper for “interest-
ing” reviews, one has a least a very concrete idea of what one finds interesting but in most 
cases one would have difficulty explaining this idea to a third party. The same applies to the 
widespread presumption that the taz newspaper is more to the left, the FAZ rather on the 
conservative side of the political spectrum. An assumption of this kind is very plausible. 
However, in order to turn an intuitive, daily consideration of media contents into a systematic, 
intersubjectively transparent content analysis, the criteria used for the respective considera-
tion must be outlined and documented. This brings us closer to what is called in science con-
tent analysis, i.e. the guided systematic observation of texts (cf. Klammer 2005: 249 ff). One 
strength of this method is that it is comparatively easy to use. Printed texts can be examined 
largely independently of time and space. Even today the German media coverage of World 
War I can be examined as long as the newspapers have been archived and are accessible. 
You don't have to go out and do field work for this or set up a laboratory. Entire periods can 
be examined whereas many other methods only permit statements about a specific period. In 
principle, the results of content analysis can be reproduced whenever required. 
 
“Communication does not take place in a vacuum but in a specific social environment, i.e. in 
a social situation” (Atteslander 2008: 202). This means that each content, each communica-
tion is subject to a large number of conditions when it is created or processed which can then 
be identified in an analysis. Based on the media content these conclusions (inferences) per-
mit (to a certain degree) statements about aspects of social reality. 
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Fig. 1: Inference about content analysis (Rössler 2005: 29) 

historical, social, political situation 

  
 
 
The most important contexts for inferences are 1) the communicator, 2) the recipient, 3) the 
historic, political or social situation. The questions that can be asked for instance about the 
texts as the basis of content analysis in this context are 1) Who says something and to what 
end? 2) For whom is the statement intended? 3) What standards are the basis for communi-
cation? To sum it up empirical content analysis is, therefore, “a research technique by means 
of which conclusions can be drawn about every type of signifier by means of systematic and 
objective identification of its elements which should also apply beyond the individual ana-
lysed document” (Kromrey 2006: 319). 
 
 
2.2 Analytical tool 

An inductive and deductive procedure was adopted when drawing up the analytical tool. The 
inductive procedure includes the review and evaluation of a random sample of material and 
expert meetings. On the basis of this preliminary work content analysis “categories” (obser-
vation criteria) were established, in this case for language analysis, the probable “actors” and 
the expected arguments in the “risk-opportunity debate”. Demands, instructions and topics 
could also be identified in this way and corresponding categories formed. By way of prepara-
tion for the analysis, discussions were also held with the experts Professor Dr. Stefan Linz 
from the Institute for Theoretical Physics of Münster University and Professor Dr. Harald 
Fuchs from the Münsteraner Centre for Nanotechnology (CeNTech). Professor Linz, who is a 
member of both the DFG special initiative and the DFG research group 845 “Self-assembling 
nanostructures through low energy ionic beam erosion”, provided information in a meeting on 
5 July 2007 about common definitions, work areas and applications of nanotechnology from 
the angle of physics. Following this first conversation a working definition for nanotechnology 
was established for this project:  

Nano (Ancient Greek for dwarf): in the scientific context nano is a measurement unit 
which corresponds to one billionth part (10-9 = 0.000000001). Nanotechnology oper-
ates in a range of one billionth of a metre (10-9 metre). This describes the range in 
which more and more quantum physics effects are playing an important role. 
Nanotechnology describes and offers procedures/processes which open the door to 
manipulation of these tiny components of nature. Hence nanotechnology cannot be 
reduced to an area or market – it is interdisciplinary. Almost all natural science facul-
ties and research institutions and a large number of economic sectors can use 
nanotechnology. 

Data 

Message 

Coder  

Recipient Communicatorr 
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Furthermore, based on preliminary work, lists were drawn up about probable frequently oc-
curring researchers, research groups and research areas or nanotechnology applications. 
The focus of the meeting on 15 July 2007 with Professor Dr. Fuchs was on the opportunities 
and risks of nanotechnology as well as demarcating this area from biotechnology. CeNTech, 
of which Professor Fuchs is the scientific director, is a member amongst other things of the 
EU project “Nano2Life”. The results of these expert conversations played an important role in 
drawing up the analytical tool. 
 
The procedure for constructing the tool was deductive to the extent that current studies on 
media coverage of nanotechnology were systematically evaluated. In particular the work of 
the foundation Risiko-Dialog, which posted its codebook on the Internet, was used to this 
end. 
 
The measurement tool (codebook) produced specifically for this project encompasses sev-
eral related sets of variable which are explained in more detail below. 

• A. Formal characteristics: This set encompasses the variables V1 - V14_2 which serve as 
identifiers, for instance date, medium, journalistic form. 

• Word field analysis: variables V15_1 - V15_3 look at the link between the article and 
nanotechnology or the context in which nanotechnology is mentioned. Furthermore, new 
words are recorded in a string variable. The word field analysis is only conducted under 
specific, above-mentioned conditions.)1 

• B. Recipient view: variables V16 - V19 constitute a content unit which asks about the sub-
jective impression after reading. Variables on comprehension are one focus. 

• C. Image analysis: if visual material is used in the article, then the variables V20- V22 are 
recorded. 

• D. Topic structure: in this set which encompasses variables V23 - V27, statements on the 
localisation, concern and on the subject of the main and sub-topics of the articles are re-
corded. Comprehensive topic lists are available for the classification of the topic in the an-
nex to the codebook.  

• E. Actor level: variables V28 - V33 encompass for instance type, prominence and general 
statements on nanotechnology by an actor; extensive lists are also available for the classi-
fication of actors. Up to 3 different actors may be recorded per article. 

• F. Opportunities/benefits and risk dimension: this set encompasses variables V34 - V49. 
Details are recorded here about opportunities and risks and the expectation of occurrence 
by actors, named responsible persons and any instructions. 

• G. Generic framing: variables V50 - V65 record article characteristics like negativity, per-
sonalisation or conflict. 

• H. Language level: variables V69 - V74 variables grouped in this set examine the meta-
phors used, the frequency of negative or positive adjectives in conjunction with nanotech-
nology etc. 

A first pretest of the analytical tool was conducted on 10 August. The tool was then refined 
and tested during a coder trainer session on 23 August (this is examined in more depth in 
Chapter 2.5). 
 

                                                
1  The set of variables for field analysis was only used to code the articles which were outside the inclusion criterion (cf. Fig 2). 
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2.3 Selection and procurement of the texts 

The print media included in the analysis were selected by the customer. They are the na-
tional daily newspapers Financial Times Deutschland, Frankfurter Allgemeine Zeitung, 
Frankfurter Rundschau, Süddeutsche Zeitung, taz, Die Welt, the news magazine Focus and 
Der Der Spiegel and the weekly newspaper Die Zeit. 
 
The selected print media are all quality or opinion-leading media. The Süddeutsche Zeitung 
(circulation in the first quarter of 2008: approximately 465,000) is characterised as a liberal 
newspaper with broad national news and media sections. The Frankfurter Allgemeine Zei-
tung (circulation in the first quarter 2008: approximately 389,000) is considered to be a lib-
eral-conservative newspaper whose strength lies in its large worldwide network of corre-
spondents – the independence of agencies in the business section was praised on several 
occasions. The right wing-conservative newspaper Die Welt of the Springer group achieved 
circulation in the first quarter of 2008 of 227,000. The Frankfurter Rundschau (circulation in 
the first quarter of 2008: approximately 163,000) is deemed to be a left-wing/liberal daily 
newspaper. The taz is the smallest (circulation in the first quarter 2008: approximately 
57,000) of the national quality newspapers and is seen as a left-wing/alternative publication. 
The most recent newcomer (21 February 2000) in the field of national daily newspapers is 
the Financial Times Deutschland. Aside from the Handelsblatt it is the only national daily 
newspaper which is primarily intended for business. In the first quarter of the 2008 it had a 
circulation of around 106,000. The daily newspaper Die Zeit (circulation in the first quarter of 
2008: approximately 496,000) is one of the opinion leaders in Germany because of its high 
journalistic standards. It is considered to be liberal. The news magazine Der Spiegel (circula-
tion in the first quarter of 2008: approximately 1.06 million) and Focus (circulation in the first 
quarter of 2008: approximately 718,000) are opposites: the main attribute of Der Spiegel is 
its investigative research whereas Focus links political or scientific topics to a greater degree 
with service functions and entertainment (cf. Meyn 2004: 94 ff). 
 
This study is designed as a full survey of the years 2000 up to 2007. Hence it encompasses 
all articles on the topic of nanotechnology during that period. The following procedure was 
adopted to identify the population. First, all corresponding articles were sourced via the data-
base portal Genios GBI (www.gbi.de). Genios GBI is a search engine which carries out a full 
text search in the online archives of daily newspapers, magazines and journals etc. for spe-
cific search words in defined periods. Hence a search was carried out for the above selection 
of print media using the search term “nano*”2 during the period from 1 January 2000 up to 31 
December 20073. 
 

                                                
2  “Nano*“: The asterisk* after the word nano expresses the fact that nano and all conceivable words and combinations with the 

prefix “nano” were sourced in an open manner. 
3  As a standard procedure these results were verified once again to the extent that corresponding search tools were available. 

For instance some newspapers have their own search function in their online archives which normally confirmed the Genios 
search. Any deviations are noted further below for each print medium. In the case of deviations, the articles which were identi-
fied in addition to the Genios search were recorded. 
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Table 2: Compilation of the texts according to Genios GBI 

Source Number of articles in the 
study period 

FAZ 1748 
FR 989 
FTD 708 
SZ 853 
TAZ 377 
Welt 1144 
Zeit 298 
Focus 155 
Spiegel 178 
Total  6450 
 
For material procurement and archiving two students were hired from June 2007 to January 
2008. They drew up hit lists using the above-mentioned procedures, checked then for accu-
racy and completeness and then procured the corresponding materials. Missing articles were 
entered in a separate list and recorded later. There were several options for procuring mate-
rial. Some articles were available as original issues or were stored on microfiches/microfilms 
in the press archives of Münster University and were copied there or printed out. Other arti-
cles were procured from the online archives to which there was access via a network of the 
library at Münster University or for which a short-term subscription had to be taken out. A 
third path was the procurement of annual CD-ROMs. In the case of the electronic variants, 
the majority of the articles were available as faxes and could, therefore, be printed out. Some 
of the articles hadn't been archived as originals via any of the above-mentioned paths which 
meant that pure text files from the GBI database were used. For the individual media public-
cations sourcing and archiving were done as follows:  

● FAZ: The articles to be recorded were accessible online as pdf files. The search was car-
ried out on http://business-archiv.faz.net/intranet/biblio/FAZ. Based on the hit list all 
identified articles were stored and printed out. For the year 2000 the articles were only 
available in HTML format, from 2001 onwards as full newspaper pages. No articles were 
recorded which are described as FAZ.NET, dossiers or Sunday newspapers or are clearly 
recognisable as a local section. 

● FTD: The articles to be recorded were accessible online as PDF files: 
www.ftd.de/recherche/archiv.html. The articles were available as full newspaper pages. 
No articles were excluded from recording. As the Genios search identified a larger number 
of articles than were found in the online archive, theses additional articles were recorded 
in print form after conclusion of the online search in the press archives of Münster Univer-
sity. 

● Focus: The articles to be recorded were available in print format. The hit list was drawn up 
via Genios GBI. By way of deviation from the standard settings, the search mask “Focus 
Money” was excluded as a search criterion. The articles were then recorded in the news-
paper and press archive of ULB Münster. 

● FR: The articles to be recorded were available as microfiches. A hit list was drawn up via 
Genios GBI for the corresponding period. During recording it emerged that some articles 
could not be found. After consulting the Frankfurter Rundschau, the reason for this is that 
many of the local sections and regional issues were not available in the national issue but 
were still identified by Genios as hits as well. Hence Sport Rhein-Main, Kultur Rhein-Main, 
Wirtschaftsspiegel Frankfurt, Frankfurt, Rhine/Main and Hesse, city districts of Frankfurt 
and four local sections (Hochtaunus, Wetterau, Main-Taunus, Kreis Offenbach) were ex-
cluded from the section search and deleted from the overall hit list. In addition all articles 
entitled “culture leisure service” were excluded from the hit list because they are clearly 
part of the local issues. 
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● Spiegel: The articles to be recorded were available online as PDF files. Spiegel articles 
were sourced online via the archive search (http://service.spiegel.de/digas/archiv). In 
this case, “search in” was selected as the search option “in full article”. All other sources 
(e.g. SpiegelOnline, KulturSpiegel) were excluded aside from Der Spiegel. Based on the 
hit list for a specific period the articles were purchased, stored in full and then printed out. 

● SZ: The articles to be recorded were available on microfilms. The hit list was drawn up via 
Genios GBI. The articles were sourced in the press archives of Münster University on mi-
crofilms. In order to ensure rapid sourcing of the articles, the articles were assigned to a 
specific section from the hit list for the section search on Genios. If articles could not be 
assigned to any section, a search was conducted in the entire newspaper for the article. 
This process was repeated several times over if the article was not found the first time 
round. No articles were excluded from the search. A comparison of the Genios hit list with 
the SZ-DVD search (up to 2005) showed that some articles could be found in addition via 
the DVD search. These additional articles were then sourced in the newspaper and press 
archives of ULB Münster on microfilms or in print format. 

● TAZ: The articles to be recorded (http://www.taz.de/digitaz/archiv/suche.demo,1) were 
available online or on CD-ROM. Based on the specific hit lists all articles were recorded 
and no articles were excluded. Articles, which could be assigned to local sections, were 
excluded during the control of the years. The articles were available in text format. 

● Welt: The articles to be recorded were available from 1 January 2000 up to 8 January 
2001. From 8 January 2001 onwards they were available online as PDF files. A hit list was 
drawn up for both periods via Genios GBI. 

● Zeit: The desired articles were available for the period 1 January 2000 up to 31 December 
2006 in electronic format on annual CD Roms as text files. The corresponding articles 
were sourced for the full year 2007 on Genios GBI and copied in the newspaper and 
press archives of Münster University. 

 
 
2.4 Analytical units and inclusion criterion 

The individual article was selected as the analytical unit. Within the article nanotechnology 
must play a central role (half of volume). One exception to this 50% criterion is when the arti-
cle contains a section of major importance on nanotechnology, i.e. a main topic, an actor or 
opportunities and risks can be determined at least for a concrete part of the article. The mere 
mention of nanotechnology – for instance in stock exchange reports or reports by universities 
– does not meet this requirement. Contributions of this kind, which do not permit the content 
coding of central topic characteristics were merely identified in this analysis and entered in 
the word field analysis in order to at least record the connotation of the use of the partial 
word “nano”. Another part of the population was included in analytical body via the identifica-
tion of the partial word although the term “nanotechnology” was not itself used in it. In these 
cases a contribution could be identified as coverage of nanotechnology when it described 
events, new methods or novel applications in conjunction with the size range nanometre. 
One necessary precondition for this is that the size range in which nanostructures are ob-
served is explicitly mentioned. The following figure seeks to illustrate the complex inclusion 
criterion:  
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Fig. 2: Selection procedure to identify the analytical path 

 
 
 
2.5 Conduct of the content analysis  

In the following chapter the individual steps for carrying out the content analysis are de-
scribed in detail. If individual elements of this process have already been presented in earlier 
chapters, they are briefly repeated here and references made to the corresponding section in 
the final report. The content analysis is oriented towards five prototype phases proposed by 
Werner Früh (2007): 1) Planning phase, 2) Development phase, 3) Test phase, 4) Applica-
tion phase (coding) and 5) Evaluation phase. 
 
To start with two frequently used technical terms from methodology of content analysis are 
explained to improve understanding of the text: coder and codebook. As number codes are 
attributed in content analysis methods to the relevant characteristics of a text, in order to be 
able to evaluate this statistically at a later date, this process is called “coding”. A coder is, 
therefore, a processor who identifies manifest characteristics of a text and translates them 
into number codes. The codebook is a set catalogue of questions and, to a certain extent, 
work instructions for the coder. It ensures that a uniform procedure is adopted by all coders 
and that measurements can be replicated. 
 
 
2.5.1 Planning phase 

The planning phase covers the definition of the epistemological interest, the selection of 
study material and the drawing up of a schedule. The goal of the study is to answer the cen-
tral research question “How and on what scale is nanotechnology covered in the German 
quality press? (see Chapter 1.1). The definition of the sample is per force linked to this epis-
temological interest. The schedule was defined as the years from 2000 up to 2007 and the 
print media to be examined are the above-mentioned national quality newspapers and news 
magazines (see Chapter 2.3). The articles which belong to the population were identified 
using the search mask Genios GBI and then recorded. The project had a term of 13 months 
for which the following schedule was laid down: 
 

Is the word “nanotechnology” used? 
Are the applications, methods, events 
outlined linked to nanotechnology?  Is the “nanometre” range men-

tioned? Are the applications, meth-
ods etc. mentioned attributed to 
phenomena in this range? 

Full analysis of the article 

Does nanotechnology assume a 
key position within the article? Are 
50% or more of the articles dedi-
cated to this topic? 

Is the content of the section on 
nanotechnology important? Is it 
possible to identify a main topic, 
actor, opportunities or risks? 

Abbreviated analysis of the article: 
only formalia and word field analy-
sis 

yes 

yes 

yes 
yes 

no 

no 

no 

no 
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Table 3: Schedule and work plan 

2007 2008 
Months 

6 7 8 9 10 11 12 1 2 3 4 5 6 
Selection/procurement of texts � � �           
Development of category system 
and codebook 

� � �           

Pretest   �           
Data recording     � � � � � �     
Data analysis       �  � � �   
Writing of final report           � � � 

 
The schedule and work plan were largely complied with only the material procurement took 
far more time than had been initially allocated. 
 
 

2.5.2 Development phase 

Based on the research questions and the theoretical foundations – the discussion function of 
media coverage and the presence of certain frames in media texts – a codebook (see Chap-
ter 2.2) was prepared for the systematic and transparent recording of the relevant contents of 
newspaper texts. Two expert interviews and the review of a partial random sample of the 
texts were taken over into the development of the codebook as inductive components. The 
codebook consists of 74 variables which assign a number code to the individual text charac-
teristics like for instance the actors, topics or risk assessments. The individual variables and 
their examples are defined in the codebook. The issuing of a number code is explained 
which means that each coder is capable of undertaking a clear attribution when it is correctly 
applied. The numerical codes permit a summary and comparative statistical evaluation of the 
text characteristics at a later stage.  
 
 
2.5.3 Test phase 

The test phase encompasses the work steps sample coding, coder training and the reliability 
test. Initial test codings were undertaken during the drawing up of the codebook by the pro-
ject leaders, project staff and a small group of students using a random sample of the mate-
rial. These test codings were then compared, discussed extensively and the tool was then 
refined. Prior to commencement of data recording an extensive training course was staged at 
the beginning of September 2007 (for programme see Fig 3). Firstly, the coders were famil-
iarised with the analytical tool, i.e. with each individual variable in the codebook to enable 
them to use the codes in a uniform manner and if possible to reach the same coding results 
when coding the same analytical material (article). Secondly, efforts were made to ensure 
basic uniform understanding of the analytical object “nanotechnology” as this was essential 
for the reliable identification of articles on nanotechnology in which the term itself was not 
used. After the training session each coder was asked to test code 25 articles within the 
framework of a pretest4. At a second coder training session results were extensively dis-
cussed and any unclear elements identified. Based on the results of the first pretest the ana-
lytical tool was refined and, with the help of further sample codings, tested for practicability, 
clearness of the categories and logic. Once the results of this second test run were deemed 
to be satisfactory, the data recording phase was launched at the beginning of October 2007 
and was completed by the end of February 2008. 
 

                                                
4  A pretest is a sample recording in the run-up to the actual field phase which is used to test and refine the recording tool. 
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Fig. 3: Structure of coder training (Rössler 2005: 170) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The content analysis method seeks to achieve the highest possible degree of intersubjectiv-
ity and comparability. A reliability test can determine the extent to which this is achieved, i.e. 
the extent to which all coders assign the same codes to the test text characteristics in the 
vast majority of cases. “The reliability of a measurement instrument is the benchmark for the 
reproducibility of measurements” (Diekmann 2001: 217). Not just every current coder was to 
assign the same codings with the help of the codebook but also future coders should reach 
the same results when the same material was analysed afresh. 
 
To test intercoder reliability, i.e. the correlation of all coders in the coding (analysis) of the 
same material (article), 55 newspaper articles were randomly selected which were evenly 
distributed between all 9 publications examined. For each of the pairs consisting of four cod-
ers, the coefficients Holstis R and Scotts Pi were calculated, as proposed for the determina-
tion of reliability for more than two coders, and the average was then determined for all cod-
ers (cf. Kolb 2004; Rössler 2005: 185 ff). This led to a reliability for all variables of the code-
book of R = .87 and Pi = .79.5 Given the number of coders this result is very acceptable. Fur-
thermore, it can be assumed that the “true” correlation of codings is higher as the evaluation 
of data did not cover all categories of a variable; several categories were compiled into 
meaningful abstract upper categories (cf. Matthes/Kohring 2004). 
 

                                                
5 The reliability values of the V15_1 - V74 variables were calculated on the basis of 47 articles for which all four coders chose 

the same analytical path. The calculation was done with PRAM (Program for Reliability Assessment with Multiple Coders). 
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Table 4: Intercoder reliability of selected variables 

 Set of variables Scale level Holsti´s R Sotts Pi 
V3_1 – V6, V11, V12 Formal details nominal .95 .91 
V10_new Scale ordinal .89 .83 
V_analysis Analytical path dichotomous .92 .84 
V24_topic Main topic nominal .87 .81 
V28_I_new –  V28_III_newa Main actor nominal .76 .63 
V33_I – V33_IIIa Assessment of 

nanotechnology 
ordinal .79 .66 

V34_I – V34_IIIa Mention of benefit nominal .82 .72 
V37_I – V37_IIIa Actor responsible for 

benefit 
nominal .87 .80 

V39_I – V39_IIIa Mention of risk nominal .90 .83 
V42_I – V42_IIIa Actor responsible for 

risk 
nominal .95 .91 

V44_I – V44_IIIa Demand nominal .97 .95 
V48_I – V48_IIIa Forecast nominal .90 .83 
V50 – V67b Generic Framing dichotomous .94 .90 

 
a: Mean value for all 3 mentions in the analysis 
b: Mean value for the 17 variables which were used to record generic framing 

 
 

2.5.4 Application phase 

Great care was taken to ensure that there was a non-chronological, mixed distribution of 
analytical units to all coders to ensure that they were able to process articles from all years 
and publications. In this way systematic differences arising from the selection of articles (e.g. 
series and coder effects) could be avoided and undesirable “learning effects” (Wirth 2001) 
could largely be neutralised. Thanks to these precautions learning effects of this kind – which 
are to be expected in conjunction with nanotechnology which is still a comparatively “new” 
topic for the average reader – did not impact on a specific time period. 
 
For the coding of the individual article all coders were instructed to proceed in three stages 
(see Code book, p.6, annex C): first of all the article was to be read in full in order to deter-
mine whether the inclusion criterion “nanotechnology as the main topic” was met and which 
analytical path (word field analysis vs. full analysis) was to be selected for the article con-
cerned. In a second reading the content coding should begin. In this context it may have 
been necessary for the article or parts of the article to be reread for the purposes of coding 
individual variables. In the case of uncertainty or complex texts a third reading was recom-
mended. Coding itself was done via an input mask developed for this survey directly into the 
data base. The input mask guided the coder through the individual steps in the codebook 
and contained a register card for each of these sections in which the values for the corre-
sponding variables were entered. The data set per article could only be closed and saved 
when all fields had been completed. Furthermore, the input mask was programmed to only 
allow the codes defined for each variable – hence misentries could largely be avoided.  
 
In order to be able to react to problems during the recording phase two and to be able to fully 
document decisions, a joint work file was set up on the online work platform BSCW to which 
all project staff had access. 
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2.5.5 Evaluation phase 

The statistical analysis of the content analysis data is oriented primarily towards the main 
questions (see Chapter 1.1) of the Federal Institute for Risk Assessment (BfR). In a first step 
it is time based in order to examine temporal developments and shifts. To this end the data 
are compacted into larger natural periods (quarters, years). In the case of a process of this 
kind it should be borne in mind that the mere selection of time periods can have a major im-
pact on the evaluation result and its graphic depiction. In more recent research on reporting 
courses, efforts have, therefore, been made to avoid arbitrary periodisation steps (for in-
stance annual limits) and to develop theoretically based phase breakdowns which avoid this 
problem (cf. on this subject in particular Kolb 2005). In the case of this analysis of reporting 
on nanotechnology, a breakdown based on fixed reporting phases - as undertaken for in-
stance by Kolk (2005) and Burkhardt (2006) using the example of coverage of environmental 
damage from street traffic and leaded petrol, and media scandals - was not found to be very 
helpful largely for two reasons: 

(1) Firstly, the analytical object “nanotechnology” is not strictly speaking a clearly demarcated 
topic but far more an object for which many individual topics can be identified, for instance: 
fundamental research in the field of nanotechnology, nanotechnology in the application 
medicine and health or nanobiotechnology. In this context the topic based on Eichhorn 
(1996) is understood as a hierarchically structured knowledge concept which applies a label 
to a group of events, actions and interpretations (cf. Matthes 2007: 144). 

(2) Secondly, the communication object “nanotechnology” and individual topics from that field 
during the period under review (01/2000–12/2007) were not particularly problematic or con-
flict-ridden. Hence no peak phases could be observed which, besides the ideal courses of 
public conflicts or problem-solving processes, could contribute to a phase determination. 
 
For these reasons and to ensure transparency and understanding of the analysis, the 
evaluation work in this report is mainly done on the annual level. The course-related answer-
ing of the research questions (see Chapter 1.1) is supplemented by detailed considerations 
on the level of the nine publications examined. 
 
The goal of a further analytical step in this work is to identify issue-specific frames in the me-
dia coverage of nanotechnology. As described in Chapter 1.2, a frame can be understood as 
a coherent horizon of understanding – as a consistent attitude towards a topic. The compo-
nent model proposed by Kohring and Matthes (2002; cf. Matthes/Kohring 2004; 2008; Mat 
thes 2007 and Dahinden 2006) constitutes the foundation of empirical recording. Media 
frames are designed as above-chance patterns of individual components that occur in sev-
eral texts like problem definition, impartial assessment, causal attribution of responsibility and 
solutions and are then empirically analysed. This is based on the assumption that the previ-
ously theoretically defined frame elements recorded in the individual variables (cf. Engleman 
1993) are grouped characteristically and can be identified with the help of the statistical clus-
ter analysis method. 
 
Cluster analysis is one of the multivariate methods of explorative data analysis. The goal is to 
identify “hidden” groups of cases (articles) in the data whereby the cases within the group 
should, if possible, be similar or homogeneous and the individual groups should, if at all pos-
sible, differ or be heterogeneous (cf. Janssen/Laatz 2007: 487 ff).The two-step cluster analy-
sis method was used to identify the frames in the coverage of nanotechnology which can be 
seen as a combination of the methods of hierarchical cluster analysis and cluster centre 
analysis (K-means).6 It offers several advantages which advocate its use (cf. ibid.: 491): 

                                                
6 Hierarchical cluster analysis, which uses the Elbow criterion to determine the number of clusters, was not used in this analysis 

because the data set with 1696 cases exceeded by far the number of processable cases. For the use of cluster centre analy-
sis, which is only suitable for metric variables, the scale of the majority of variables is too low. 
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• Category and metric variables can be used at the same time. 
• The procedure is capable of determining the optimum number of clusters. 
• Large data files can be processed. 
• Outlier cases can be separated. 
 
The clusters are determined in a two-step cluster analysis: in the pre-cluster phase the cases 
are processed sequentially and sub-clusters are formed with similar cases. Only in the ensu-
ing cluster level are the sub-clusters merged into the actual end clusters using agglomerative 
hierarchical cluster analysis. For a detailed description of the statistical method, reference is 
made at this point to Backhaus et al. (2006: 490–555) and Janssen and Laatz (2007: 487–
512). One of the strengths of two-step cluster analysis is that a cluster number is either stipu-
lated or the automatic determining of the optimum cluster number can be selected. In the 
evaluation undertaken here, automatic determination of the cluster number was selected as 
a specific number did not emerge from the expected frames of nanotechnology either from 
the descriptive basic evaluation or from the theoretical analyses. The quality of cluster appli-
cation was tested using discriminance analysis in addition to the small t-test (test of the mean 
difference between two groups for significance). The goal of discriminance analysis is to de-
termine or forecast the group affiliation of elements (articles in the case of this analysis) from 
the values of one or more independent (explanatory) variables. It can, therefore, be de-
scribed as a confirmatory method. As discriminance analysis - like all multivariate methods is 
a complicated mathematical procedure - no details explanations are given and reference is 
made instead to Janssen and Laatz (2007: 513–530). 
 
Finally, attention should be drawn to the fact that the majority of multivariate analytical meth-
ods (discriminance analysis, too) are dependent on a metric scale of the variables to be ex-
amined which is only reached in this study by some of the variables. In particular for the key 
variables for the analysis of issue-specific framing – e.g. “main actor”, “main topic”, “mention 
of opportunity”, “mention of risk” or “ responsible actor” -  - are nominally scaled. Dummy 
variables were formed to enable them nevertheless to be included in the above-mentioned 
methods, i.e. binary variables which only assume the values 0 and 1 and can thus be used 
like interval-scaled variables (cf. Raithel 2006: 159).For the preparation of cluster analysis 
and the following methods those variable expressions of the individual frame elements, 
which show a frequency of more than 5%, were transformed into binary coded dummy vari-
ables with the expressions 0 “x does not occur” and 1 “x does occur” (cf. on this procedure 
Backhaus et al. as well 2006: 265–272).7 
 
 

                                                
7  Comparisons with this method for the preparation of the empirical determination of media frames with the help of cluster 

analysis, also Matthes 2007: then Fröhlich/Scherer/Scheufele 2007 and Kohring/Matthes 2002. 
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3 Word field analysis – “nano” in the media 

3.1 Analytical path 

The subject manner of this analysis is nationwide coverage of nanotechnology during the 
period from the beginning of 2000 to the end of 2007. To establish the population the first 
step involved sourcing all articles (= analytical unit) in the Frankfurter Allgemeine Zeitung,  
the Suddeutsche Zeitung, tageszeitung8, the Frankfurter Rundschau, Die Welt, the Financial 
Times Deutschland, Die Zeit, Der Spiegel and Focus in which the search term “nano” oc-
curred using the media database Genios. The search identified a total of 6450 articles for the 
above period which were obtained using the procedure outlined in the Chapter 2.3.  
 
The non-relevant articles were then removed from the body of texts in order to guarantee 
that only nationwide coverage was analysed. The following were excluded from the analysis: 

a) Publishing house and special supplements as they were mostly non-editorial articles 
which are not distributed in a uniform manner on the nationwide level; 

b) Event tips; 

c) Articles in the local section of various publications which were not distributed nationwide. 
 
The adjusted body of texts finally encompassed 5125 articles. They are distributed to the 
following publications as indicated below: 
 
Table 5: Distribution of the selected articles on nanotechnology to the publications 

 Frequency Percent 
Frankfurter Allgemeine Zeitung 1628 31.8 
Süddeutsche Zeitung 705 13.8 
Tageszeitung 208 4.1 
Frankfurter Rundschau 425 8.3 
Die Welt 987 19.3 
Financial Times Deutschland 615 12.0 
Die Zeit 267 5.2 
Der Spiegel 150 2.9 
Focus 140 2.7 
Total 5125 100.0 
 
As, however, the declared goal of this study is to make statements on articles whose main 
topic is nanotechnology in general or a specific application, only those articles which dedi-
cate at least 50% of their content to the topic and/or make important statements on this topic 
were analysed. Strictly speaking, they make up population (as this is a full survey) for analy-
sis. The identification of the analytical units was done using the decision tree described in 
Chapter 2.4. 
 
The first criterion was the scale of the relevant statements. The inclusion criterion for full 
analysis – 50% of the article must be dedicated to the topic nanotechnology – was met by 
1110 articles (21.7%) (Table 6). 

                                                
8 Hereinafter referred to as taz. 
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Table 6: Proportion of article dedicated to the topic nanotechnology 

 Frequency Percent 
No link to nanotechnologya 1627 31.7 
up to 25 % of the articles 1996 38.9 
up to 50 % of the articles 392 7.6 
up to 75 % of the articles 348 6.8 
up to 100 % of the articles 762 14.9 
Total 5125 100.0 

 
a In articles for which “no link to nanotechnology” was coded, the term “nano*” is used independently of nanotech-

nology, e.g. in the metaphorical sense for unimaginably small objects or incredible speeds, pure weight details 
(in the field of sport doping) or product designations which cannot be attributed to nanotechnology (e.g. iPod 
nano). 

 
For all articles with a link to the topic nanotechnology (n = 2388), but which devote less than 
half of their volume to this subject, the contents were examined for relevance9. A further 586 
articles could be classified as relevant for the full analysis. Overall, 1696 articles were identi-
fied for full analysis which focused on nanotechnology. 
 
Fig. 4: Analytical path of the articles by year 

 
 
 
 
 
 
 

                                                
9 The relevance for this topic is determined via recordability of the main actors, opportunities and/or risks. As soon as state-

ments are made in an article about the opportunities or risks of nanotechnology which can be attributed to a spokesperson, it 
is deemed to be relevant per definition irrespective of the pure text volume which deals with the topic examined here. 
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All other 3429 articles in which “nano*” was clearly used as a partial word or this topic was 
not particularly important, were not fully excluded from analysis but examined in a word field 
analysis for their importance and how the term was used10. Table 7 shows the distribution of 
the selected analytical path for all 9 publications examined. 
 
Table 7: Distribution of the analytical pathway for all 9 publications (as %) 

Analytical 
path 

FAZ SZ taz FR Welt FTD Zeit Spiegel Focus ∑ 

Word field 
analysis 

66.0 76.2  83.2  72.9  61.6  52.4  76.8  68.7  68.6  66.9 

Full exami-
nation 

34.0 23.8  16.8  27.1  38.4  47.6  23.2  31.3  31.4  33.1 

Total 
100 

n=1628             
100 

n=705 
100 

n=208 
100 

n=425 
100 

n=987 
100 

n=615 
100  

n=267 
100  

n=150 
100 

n=140 
100 

N=5125 
 
 

3.2 Word field analysis: “Nano” - a fashionable word at the beginning of the 21st cen-
tury 

Via this analytical path 3429 out of the 5125 nationwide articles were examined in which the 
partial word “nano*” is used but in which the topic nanotechnology does not assume a central 
role. Over the entire study period this applies to approximately two-thirds (66.9%) of all arti-
cles on average per newspaper/magazine. The exceptions here are the tageszeitung (taz) 
with a total of 83.2% (n = 208) and the Financial Times Deutschland, which have the most 
balanced coverage on average across all years with 52.4% word field analysis compared to 
47.6% full analysis (n = 615) distributed over both analytical paths. 
 
The core of the word field analysis is examination of the context of use of the partial word 
“nano*”: 47.4% of the articles use the partial word with no direct or identifiable link to 
nanotechnology. 51.4%, by contrast, have a direct link. These numbers prompted the ques-
tion about what “nano*” refers to in individual cases. 
 
Table 8: Context of use of “nano*” (n= 3429; as %)

11
 

Context: in what context is the partial word 
“nano*” used?  

No link to 
nanotechnol-
ogy 

Direct link to 
nanotechnol-
ogy 

Not clearly 
identifiable 

∑ 

Speed (real) 5.7 0.2 2.6 2.8 
(Unimaginable) speed 3.8 0.3 - 2.0 
Weight (real) 19.1 0.1 - 9.1 
(Unimaginable) lightness 0.6 - - 0.3 
Size/length (real) 24.6 7.9 33.3 16.1 
(Unimaginable) size  7.1 6.0 - 6.4 
Power (real) 0.1 - - - 
(Unimaginably low) power - 0.2 - 0.1 
Nanotechnology as a course of study/field of 
research 

0.6 46.8 5.1 24.4 

“The nanotechnology“ 1.4 24.9 7.7 13.5 
Company name 4.4 3.6 12.8 4.1 
Product names 11.5 0.3 2.6 5.6 
Nanotechnology products 0.5 7.3 17.9 4.2 
Mention of individuals 12.6 1.7 - 6.9 
Other 8.1 0.8 17.9 4.5 

Total 
100.0 

n=1627 
100.0 

n=1763 
100.0 
n=39 

100.0 
N=3429 

                                                
10   Annex B.1 contains a small selection of articles which merely underwent word field analysis. 
11  The context of use by year is not presented here as no significant differences were identified. 
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Articles with no link to nanotechnology are mainly to be found in the sports (14.4%) and po-
litical sections (politics/domestic + politics/foreign: 12%) in addition to the knowledge/science 
section (25.7%, n=1627). In these articles “nano*” is primarily used as a real indication of 
length (24.6%) (“this cylindrical construct which is only a few nanometres thick is the an-
tenna”; Frankfurter Allgemeine Zeitung, 14.11.2007) and a weight unit (19,1%) (“with 1,320 
nanogram per millilitre urine the value was far higher than the limit value”; Frankfurter Allge-
meine Zeitung, 03.08.2007) or as part of a product name (11,5%) (“iPod nano: Snow White 
lies in a plastic coffin”; Focus, 24.09.2007). References to individuals (12.6%) – the most 
prominent example here is Fatos Nano, Albanian Prime Minister  (“Prime Minister Meta re-
signs because of dispute about nano”; Frankfurter Rundschau, 30.01.2002; “Nano strength-
ened through elections”; Frankfurter Allgemeine Zeitung, 17.10.2003) – led to increased 
identification of articles with no association with nanotechnology. 
 
What is also noticeable is that the partial word “nano*” is used not only in conjunction with 
real phenomena but also in a metaphorical sense, for instance as an actual speed or uni-
maginable speed, real size or unimaginable size along the lines of tiny (Fig. 5). As shown by 
the proportion of metaphorical use (11.5%) of “nano”, this partial word is increasingly being 
used in media jargon as a popular form for trivialisation or putting in perspective or as a 
modern sounding synonym for “tiny”. 
 
Fig. 5: Examples for the use of the partial word “nano*” in the real and figurative sense 

Speed (real): “Travel time (…) is reduced to an incredible 16 nanoseconds” (taz, 25.07.06, p. 20) 
 
Unimaginable speed/exaggeration: “You're sitting in the cinema. All of a sudden it appears out of the dark at the 
back and within a few nanoseconds grows into an eerie roar.” (taz, 31.01.2006, p. 20) 
 
Size/length (real): “The shortest waves used today are just under 200 nanometres long.” (Die Zeit, 16/05) 
 
(Unimaginably small) size/exaggeration: “If 54,000 new full time jobs are recorded compared with the same 
month last year, then that is a nano-sized miracle.” (Spiegel, 32/2006, p. 23) 

 
Articles that have a direct link to nanotechnology but do not focus on this mainly refer to 
nanotechnology as a course of study or field of research (46.8%, n=1763) (what is popular is 
the triad bio, nano, info) when listing important technologies of the 21st century (“nano, bio, 
info: these are, in short, the disciplines in which we are investing.”; Frankfurter Rundschau, 
21.11.06) as well as making quite general references to “the nanotechnology”. Consideration 
of the context of use provided further insight into use of this term12. In line with the reference 
to study courses and nanotechnology as a field of research, the scientific perspective is 
dominant (41.6%, n=1763), followed by the economic perspective. Another important context 
for coverage is the political one (research policy) with 15.1 %. 
 
As the partial word “nano*” is used in many different contexts in German nationwide cover-
age and leads to the coinage of new terms, these were frequently recorded in an open man-
ner. Figure 6 gives selected results of the word field analysis: 
 

                                                
12  The corresponding question in the codebook was: “In what context is nanotechnology mentioned?” (V15_2b) 
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Fig. 6: Examples of new words in the material analysed 

Nanoage 
Nanogate 
nanosquare 
Nanograins 
Nanomatic 
nanometre-fine 
Nanopigments 
Nanopolis 
nanoporous 
Nanosolar 
Nanotechnology logis-
tics Internet boom 

Zeit, 1.1.2006 
FTD, 6.2.2007 
Welt, 6.6.2006 
FAZ, 20.2.2006 
FAZ, 10.7.2006 
Spiegel, 17.2.2007 
FTD, 7.2.2007 
FAZ, 30.3.2007 
FTD, 24.7.2006 
FTD, 19.2.2007 
FAZ, 11.7.2006 
 
 

 Nanocity 
Nanodiet 
Nanoaquarium 
Nanohype 
Nanosculptures 
Nanonemesis 
Nanobots 
nanoscale 
Nanotie 
Nanopolis 
Nanosecond culture 
Nanowire  
Nanovan 

Welt, 8.9.2006 
Welt, 1.4.2006 
FAZ, 13.3.2007 
Spiegel, 17.7.2006 
FR, 14.10.2006 
taz, 21.5.2001 
Spiegel, 1.1.2001 
FTD, 11.11.2005 
FTD, 11.11.2005 
FAZ, 30.3.2007 
SZ, 29.6.2000 
Welt, 22.6.2007 
FAZ, 24.01.2006 
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4 Analysis of nationwide coverage of nanotechnology 

The results of the study are presented below in line with the research questions and the lo-
gics of the content analysis presented in Chapter 1.1. Besides a general description of the 
database (4.1), the results are presented on the topic structure and discussion processes 
(4.2) and on the analysis on the spokesperson level (4.3). In Chapters 4.4 and 4.5 the oppor-
tunity-risk debate and argumentation structures are presented as demands and instructions. 
In a detailed consideration of the processing of the nanotechnology content (4.6), an over-
view is given on the conveying of information on nanotechnology (4.6.1). Furthermore, re-
sults of the language analysis (4.6.2) and image analysis (4.6.3) are presented. The frames 
and issue-specific media frames (4.7) identified for coverage of nanotechnology are then 
presented for the overall analysis. 
 
 

4.1 Description of the database 

All the articles, in which the main theme is nanotechnology or a specific application of 
nanotechnology, were included in the full analysis. This led to an analytical body of 1696 
articles (cf. Chapter 3.1 on selection). 
 
 

4.1.1 Scale of coverage 

The scale or intensity of coverage was measured in this study using the number of published 
articles and the scale of the individual articles. The Frankfurter Allgemeine Zeitung was found 
to have highest number of articles (m=69, SD= 17.513) overall (n=553) and across all years in 
the study period. Particularly in 2000 (89 articles), 2001 (91 articles) and 2002 (87 articles) it 
differs considerably from the other daily newspapers and published almost twice as many 
articles as the publication in second place, Die Welt (2000: n=42; 2001: n=46; 2002: n=53). 
Only in 2005 was the Frankfurter Allgemeine Zeitung (n=45) overtaken by the Financial 
Times Deutschland (n=84) which achieved its coverage peak that year. In terms of coverage 
frequency over the entire study period, the next in line was FAZ followed by Die Welt with 
379 articles (m=47.7; SD= 7.2) the Financial Times Deutschland with 293 articles (m=36.6; 
SD= 25.2), the Süddeutsche Zeitung with 168 articles (m=21; SD= 5.3) and the Frankfurter 
Rundschau with 115 articles (m=14.3; SD= 6.8) in eight years. The taz differs considerably 
from the other nationwide newspapers analysed with only 35 published articles (m=4.37; 
SD= 1.5), which were very evenly distributed over the years 2005-2007. Figure 7 shows the 
course of coverage intensity during the study period. 
 
This means that the German daily press can be roughly broken down into two groups based 
on the scale of coverage of the topic: two newspapers (FAZ and Die Welt) dominate public 
communication on this topic; three others (FR, SZ, taz) report rarely up to moderately fre-
quently but regularly on nanotechnology. Up to 2003 the Financial Times Deutschland be-
longed to this last group and since then to the trio of newspapers that devotes the most at-
tention to this topic. 
 
 

                                                
13  M = Mean; SD = Standard deviation 
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Fig. 7: Coverage intensity in the news media 2000–2007 

 
 
Of the weekly publications Die Zeit has the highest coverage intensity (n=62; m=7.75; SD= 
3.2). Only 47 (m=5.8; SD= 3.1) and 44 (m=5.5; SD= 1.8) articles were published in the Der 
Der Spiegel and Focus, respectively over the eight years. However, if one links the number 
of articles to publication frequency (6 issues per week for daily newspapers compared to one 
issue per week for magazines and weekly magazines), then Die Zeit (n=62) comes just be-
hind the Frankfurter Allgemeine Zeitung (n=92) and Die Welt (n=63). On this basis Der 
Spiegel and Focus are comparable with the Financial Times. 
 
If one looks at the course of coverage of nanotechnology overall, then two relative peaks can 
be identified in 2001 (n=233) and 2004 (n=248). After 2004, however, coverage frequency 
steadily declined to 170 articles in 2007. 
 
When it comes to the scale of coverage of nanotechnology measured in newspaper pages, 
the Frankfurter Allgemeine Zeitung with a total of 86.25 newspaper pages (2001-2007) and 
141 A4 pages (in 2000) again differs markedly from the other publications (Table 9 gives a 
comparison).14 
 

                                                
14  The scale of the articles was measured on the basis of the available analytical material in this study. Whereas in the case of 

the Frankfurter Allgemeine Zeitung from 2001 to 2007, the Süddeutsche Zeitung, the Frankfurter Rundschau, Die Welt and 
the Financial Times copies of the full, original newspaper pages were available, which could be compared with one another, 
recourse had to be made for the Frankfurter Allgemeine Zeitung from 2000, for the tageszeitung and for Die Zeit to A4 print-
outs of the articles available on DVD and in the online archives. Measurement of the scale of coverage in the A4-format news 
magazines Der Spiegel and Focus, was done on the basis of copies of the original format. For this reason three different 
ways of measuring scale were needed (for the exact methodology see V10_1, V10_2 and V10_3 in the codebook, Annex C) 
which could only then be compared in a second step. 
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Fig. 8: Coverage intensity in the weekly publications 2000–2007 

 
 
 
Table 9: Size of the articles as published pages (2000–2007) 

Unit used to measure size Publication  Scale in 
pages 

Copies of newspaper pages  Frankfurter Allgemeine Zeitung (2001–2007) 86.25 
 Süddeutsche Zeitung 33.38 
 Frankfurter Rundschau 26.31 
 Die Welt 70.87 
 Financial Times Deutschland 74.58 
A4 printouts Frankfurter Allgemeine Zeitung (2000) 141 
 Tageszeitung 26 
 Die Zeit 57.75 
Copies of magazine pages Der Spiegel 68.5 
 Focus 63.5 

 
In approximately 75% of all cases the articles on nanotechnology range in size from small to 
very small (m=1.99; SD=0.91)15, i.e. only in the rarest of cases do they exceed 12% and 6% 
of a newspaper page in daily newspapers; even in the case of Focus and Der Spiegel they 
are rarely larger than half a magazine page and are relatively small down to very small (Ta-
bles 10 and 11 give an overview of the distribution of article size by year and publication). A 
comparison of mean values shows that the most extensive articles were published in 2000 
(m=238; SD=1.1). 
 
 

                                                
15  The relative size of the articles was recorded using a 5-level scale (1 = very small  up to 5 = very big)  
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4.1.2 Form of coverage 

Across all publications and the entire study period, the various topic areas of nanotechnology 
are mainly presented in the journalistic form of news (31.9%) and reports (60.8%). In 2006 
42.3% of the articles are even presented in the comparatively most dense and shortest form 
of coverage – news. Opinion-oriented forms like commentaries, columns, main articles or 
interviews are rarely used (6.9%). Only in 2000 the year in which the debate was launched 
on the social implications of nanotechnology by Bill Joy's essay “Why the future doesn't need 
us” in the FAZ of 6 June 200016 did this increase to a substantial 16.5% (= 33 articles) – and 
in the Frankfurter Allgemeine Zeitung in the same year to 14.6% of all articles (n=89). 
 
 

4.1.3 Positioning 

Across all the years articles on nanotechnology – a comparatively young technology – are 
mainly placed in the knowledge-science section (58.5%, n=1696). Other important sections 
are business/finance (14.2%, n=1696) and the feature/arts section (11.6%, n=1696). The fact 
that the press still finds it comparatively difficult to position topics to do with nanotechnology 
is illustrated by the unusually high proportion (11.9%, n=1696) of “other” sections (cf. Table 
12). These are pages which deal with related topics under collective headings like for in-
stance “information technology”, “consumer electronics” (Financial Times Deutschland) or 
“media” (Süddeutsche Zeitung). 
 
Consideration of the various individual publications shows that both Süddeutsche Zeitung, 
Die Welt and also Die Zeit and Der Spiegel mainly anchor their coverage of nanotechnology 
in the knowledge/science section. The Financial Times Deutschland – a newspaper with a 
clear economic focus – largely adopts this classification as well. FAZ occupies a special posi-
tion when it came to the positioning of this topic. Over the entire study period 29.3% of all 
articles (n=553) are positioned in its Feuilleton (feature/arts section). In 2002 the proportion 
of articles in the Feuilleton was 40.2% (n=87), and in 2003 the Feuilleton was even home to 
the largest proportion of overall FAZ coverage (49.2%, n=61).17 
 
 

                                                
16  For more details on this subject please go to Chapter 4.2.2. 
17  In the FAZ Feuilleton natural science topics are the subject of essays, commentaries, reports several times a week, and this 

includes nanotechnology. Since 2000 Frank Schirrmacher, co-publisher of FAZ has removed scientific topics from the pure 
science pages and placed them in the Feuilleton in order to cover the philosophical and cultural aspects of modern research, 
too. Hence articles are written not only by philosophers and ethicists but also by science fiction authors and natural scientists. 
The essay by the US computer scientist, Bill Joy “Why the future doesn't need us” of 6 June 2000 led to a whole series of fol-
low-up articles. In his essay, Joy develops an apocalyptic scenario in which self-replicating nanorobots destroy the entire bio-
sphere. In an interview with Thomas Gauly, Frank Schirrmacher explains the shift in the FAZ Feuilleton from a section for re-
views to a section for debate as follows: “This has to do with the fact that biology and everything associated with it is penetrat-
ing and redefining culture. That is a topic for the Feuilleton, for the business section and of course for the political section. 
However the topic fundamental research is presented in the Feuilleton because it has a social dimension. Aside from that, it 
is certainly not wrong to subscribe at least to a minimum degree to Goethe's educational ideal of universal knowledge” (Gauly 
2001). 



 
 

 

Table 10: Size of article by news medium (as %) 

 FAZ SZ taz FR Welt FTD Zeit Spiegel Focus ∑ 
Very small 23 31.5 28.6 35.7 35.4 38.6 16.1 46.8 54.5 31.5 
Small 57.7 48.2 60 40.9 45.9 29.7 62.9 12.8 13.6 46 
Average 13.4 18.5 11.4 11.3 14.5 20.5 19.4 29.8 18.2 16 
Big 3.4 1.2 - 8.7 4 9.2 1.6 6.4 4.5 4.7 
Very big 2.5 0.6 - 3.5 0.3 2 - 4.3 9.1 1.9 

Total 
100  

n=553 
100  

n=168 
100 

n=35  
100 

n=115  
100 

n=379  
100 

n=293  
100 

n=62  
100 

n=47  
100 

n=44  
100 

N=1696  
 
 
Table 11: Article size by year of publication (as %) 

Article size  2000 2001 2002 2003 2004 2005 2006 2007 ∑ 
Very small 21.5 27.9 34.9 29.6 35.1 29.2 40.9 31.8 31.5 
Small 42 50.2 47.4 51.3 44 44.9 42.3 45.9 46 
Average 21.5 12.9 14.4 14.6 18.1 19.9 11.6 14.7 16 
Big 7 6 1.4 4 2.4 5.1 5.1 7.1 4.7 
Very big 8 3 1.9 0.5 0.4 0.9 - 0,6  1.9 

Total 
100 

n=200  
100 

n=233  
100 

n=215  
100 

n=199  
100 

n=248  
100 

n=216  
100 

n=215  
1.0 

n=170  
100 

N=1696  
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Table 12a: Positioning by news medium (as %) 

 FAZ SZ taz FR Welt FTD Zeit Spiegel Focus ∑ 
Not identifiable 0.7 - 11.4 0.9 0.5 1 - - 2.3 0.9 
Title page 0.5 0.6 2.9 0.9 2.4 0.3 - - - 0.9 
Politics/domestic 1.8 0.6 2.9 - 0.8 1 1.6 - - 1.1 
Politics/foreign 0.4 - - 1.7 0.5 0.3 4.8 2.1 2.3 0.7 
Economics/finances 15 14.3 17.1 20.9 14.8 10.6 14.5 6.4 11.4 14.2 
Feature/arts section 29.3 4.8 11.4 4.3 2.4 1.4 3.2 - 4.5 11.6 
Knowledge/science 46.5 65.5 34.3 45.2 69.4 70 67.7 70.2 40.9 58.5 
Sport - 0.6 - - 0.5 - - - - 0.2 
Other/other section 5.8 13.7 20 26.1 8.7 15.4 8.1 21.3 38.6 11.9 

Total 
100 

n=553  
100 

n=168  
100 

n=35   
100 

n=115  
100 

n=379  
100 

n=293   
100 

n=62  
100 

n=47  
100 

n=44  
100 

N=1696  
 
 
Table 12b: Positioning over time (as %) 

 2000 2001 2002 2003 2004 2005 2006 2007 ∑ 
Not identifiable 0.5 0.4 - - 0.4 0.9 2.3 2.9 0.9 
Title page 2.5 1.7 0.9 1 0.4 0.5 0.5 - 0.9 
Politics/domestic 1 2.1 - 0.5 3.6 0.9 - - 1.1 
Politics/foreign 1 0.4 0.5 - 0.4 0.9 1.4 1.2 0.7 
Economics/finance 10.5 12 12.1 10.6 17.3 12 22.8 15.9 14.2 
Feature/arts section 15.5 9.4 18.1 16.1 9.3 7.9 8.8 7.6 11.6 
Knowledge/science 57.5 61.4 58.1 62.3 55.6 69.9 47.4 55.3 58.5 
Sport - - - 0.5 0.4 - - 0.6 0.2 
Other/other section 11.5 12.4 10.2 9 12.5 6.9 16.7 16.5 11.9 

Total  
100 

n=200   
100 

n=233   
100 

n=215   
100 

n=199   
100 

n=248   
100 

n=216   
100 

n=215   
100 

n=170   
100 

N=1696   
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Between 2000 and 2007 nanotechnology only managed to reach the front page 16 times. 
Table 13 gives an overview of the headlines 
 
Table 13: Nanotechnology on the front page 

Date Publication Headline 

06.06.2000 FAZ Why the future doesn't need us  
05.07.2000 Welt Bill Joy: New technologies jeopardise mankind 
11.08.2000 Welt New invention could revolutionise chip electronics 
24.08.2000 FAZ Brain researcher Singer against artificial intelligence 
24.11.2000 Welt Mini-U-boat is to explore the human body 
25.11.2000 taz Together we can reach the 50,000 
02.05.2001 Welt Breakthrough for computer chips 
09.05.2001 Welt New margarine said to reduce cholesterol 
08.08.2001 FAZ The code in the coating 
09.04.2002 Welt Beat thirst by sweating 
19.09.2003 Welt Peres: Nanotechnology means prosperity and a future 
09.12.2003 FR Playing with atoms 
18.06.2004 FTD Gearing up for leisure and fun 
30.07.2004 FAZ Stricter legislation demanded for nanoparticles 
27.04.2005 FTD Infineon’s loss shocks brokers 
05.07.2006 SZ The Sidelight 

 
In line with the sections the other articles are placed inside. Statements on individual num-
bers of pages – and by extension statements on the prominence of the articles – are not very 
informative as the individual publications differ in terms of page size and sequence of internal 
sections. Furthermore, some of them separate page numbers for each section. 
 
In addition to the size of the articles and their positioning, visualisation can be used as an 
indicator of the importance attributed to nanotechnology in the coverage. In around 28.4% of 
the articles illustrations are used to visualise the topic. Chapter 4.6.3 contains an overview of 
the results of the image analysis.  
 
 
4.1.4 Outcome composition 

Judging by the external form, nanotechnology coverage, which can be described in the wider 
sense as science coverage, is mainly the work of the journalists themselves. Across all pub-
lications and the entire analytical period, 83.4% of all articles could be identified by name or 
by editorial board. Only 8.7% are clearly wire news. Only the taz (20%, n=35), the Frankfurter 
Rundschau (15.7%, n=115) and Die Welt (19.3%, n=379) make more frequent use of wire 
news. By contrast, the Frankfurter Allgemeine Zeitung has the highest proportion of its own 
articles (93.1%, n=553). 
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4.2 Topic structure and discussion processes 

4.2.1 Focus of coverage 

As already mentioned in Chapter 2.5.5, nanotechnology cannot be viewed in the strictest 
sense as a topic but merely as a subject of coverage for which various topic areas and topics 
can be identified. Besides “fundamental research” (34.1%, N= 1696), the most important top-
ics over the entire study period are the application “information and communication technolo-
gies” (14.2%), “not consumer-related applications” (11.0%)18, general “overviews”19 of 
nanotechnology (8.2%) and the application “health care” (7.4%). Table 14 gives an overview 
of the overall distribution of coverage to the main topic complexes. These complexes were 
established by compiling a large number of individual topics which are the basis for the con-
tent analysis.  
 
Table 14: Overview of the main topics covered 

 Frequency Percent 

Fundamental research 579 34.1 
Application: health care 126 7.4 
Consumer-related applications20 69 4.1 
Application: information and communication technologies 241 14.2 
Not consumer-related applications 186 11 
Debates about nanotechnology in general and ethical  
aspects 

62 3.7 

Nanobiotechnology 75 4.4 
Politics 69 4.1 
Economy 122 7.2 
Overview of nanotechnology 139 8.2 
Other 28 1.7 
Total 1696 100 

 
If one looks at the content of the topics covered most, then in the field of “fundamental re-
search” most of the articles are on structure formation and nanostructures (85.8%, n=579). 
For the application “information and communication technologies”, miniaturisation (32.8%, 
n=241), electronic components (29%) and data carriers with nanostructures (24.1%) are the 
main topics whereas surface coating and finishing (12.4%, n=186), the production of solar 
cells/photovoltaic cells (9.1%), catalysis/catalysers (8.1%) and energy stores (7.5%) are the 
dominant themes in coverage of not consumer-related applications of nanotechnology. For 
the application health care, the sub-topics tumour/cancer treatment (23%, n=126), treatment 
(15.9%) and diagnosis/early detection of other diseases (20.6%) and drug delivery develop-
ments (7.9%) are particularly important. 
 

What is noticeable is that in around 60% of all articles only one topic/application of 
nanotechnology is discussed. Topics from the applications healthcare and information and 
communication technologies are only supplemented in 15% and 14.5% of the cases (n=241) 
with comments on fundamental research. The presentation of the main topic consumer-
related applications is combined in 11.6% of the cases (n=69%) with the sub-topic not con-
sumer-related applications which seems to indicate a general focus on applications in these 
articles. 
 

                                                
18  The not consumer-related areas include the applications “surface coating” (2.7 %, n=1696), “armaments, aerospace” 

(2.1 %), “energy management” (2.8 %), “construction” (0.6%), and “chemical industry” (2.8 %) 
19  They include all articles aiming to give an overview of the broad spectrum of nanotechnology – definition of terms, applica-

tions, possible opportunities and/or risks 
20  The consumer-related applications include the following applications: automotive industry (1.5 %), textile industry (1.6 %), 

cosmetics industry (0.4 %) and food industry and agriculture (0.5 %). 
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In line with the positioning of the majority of the articles in the knowledge/science and busi-
ness/finance sections, the dominant perspectives covered are scientific (65.5 %, n=1696) 
and economic (21.6 %). Whereas articles on fundamental research and on the application 
healthcare are almost all written (94.5 %, n=579 and 95.2 %, n=126) from the scientific per-
spective, the economic perspective plays an important role in articles on the application in-
formation and communication technologies (39 %, n=251), not consumer-related (22 %, 
n=186) and consumer-related applications (60.9 %, n=69). Social (25.8%), cultural (24.2 %) 
and ethical-moral perspectives (21 %) were only identified in the topic complex - debates 
about nanotechnology in general and ethical-moral aspects (n=62) (cf. Table 15). 
 
Table 15: Coverage perspective of the topics (as %) 

 Fundamen-
tal research 

Application: 
Healthcare 

Consumer-
related 
applications 

Application: 
Information 
and communi-
cation techno-
logies 

Not consumer-
related appli-
cations 

Debates about 
nanotechnol-
ogy in general 
and ethical 
aspects 

Not decidable 0.5 0.8 - - - - 
Political perspective 0.2 0.8 - 0.8 0.5 3.2 
Social perspective 0.7 1.6 11.6 2.1 5.4 25.8 
Cultural perspective 0.7 - 2.9 0.4 1.1 24.2 
Legal perspective 0.3 - 1.4 0.4 - - 
Economic  
perspective 

2.2 1.6 60.9 39 22 - 

Ethical-moral  
perspective 

0.7 - - 0.4 0.5 21 

Scientific   
perspective 

94.5 95.2 20.3 56.8 61.8 25.8 

Military perspective 0.2 - 2.9 - 8.6 - 
Other - - - - - - 

Total 
100 

n=579 
100 

n=126 
100  

n=69 
100  

n=241 
100  

n=186 
100  

n=62 
 
In most cases coverage focuses on current events (91.7 %) mainly in Germany (34.6% of 
cases). Furthermore, the USA is another geographical focus of reported events (26.5%) (cf. 
Table 16). 
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Table 16: Main topic and coverage region (as %) 

 Fundamental 
research 

Application: 
Healthcare 

Consumer-
related 
applications 

Application: 
Information 
and commu-
nication 
technologies 

Not con-
sumer-
related 
applications 

Debates 
about 
nanotech-
nology in 
general (...) 

Nanobio-
technology 

Politics Economy Overall 
distribution  

Not identifiable 3.8 6.3 11.6 18.7 5.4 38.7 8 4.3 13.1 10.1 
Australia 0.2 1.6 - - 1.1 - - - - 0.4 
China 0.9 - - - 0.5 - - - - 0.4 
Germany 27.6 34.9 58 22.4 36 16.1 18.7 63.8 58.2 34.6 
France 0.9 - - 0.4 0.5 1.6 - - - 0.5 
Israel 0.5 1.6 - - 0.5 - 2.7 - 1.6 0.6 
Japan 5 0.8 - 2.5 2.7 - 1.3 - 2.5 2.7 
Netherlands 0.7 - 1.4 0.8 1.6 - 6.7 - - 0.9 
Switzerland 1 1.6 1.4 1.2 - - 1.3 - - 0.8 
South Korea 0.2 - - 0.4 - - - - - 0.1 
UK/England 2.2 - 1.4 2.1 3.2 4.8 4  0.8 1.9 
USA 35.8 37.3 14.5 32 26.3 21 29.3 2.9 9.8 26.5 
EU/EC  - - - - 0.5 - - - 0.8 0.2 
Several countries (including Germany) 11.2 11.1 7.2 12 14.5 16.1 20 14.5 9.8 13.3 
Several countries (excluding Germany) 6.7 3.2 1.4 4.6 2.7 - 8 - 1.6 4.1 
Europe - - - - 0.5 1.6 - 10.1 1.6 0.7 
North America 0.3 - - - 1.1 - - - - 0.2 
Asia 0.7 - - 0.8 - - - - - 0.4 
Other 2.2 1.6 2.9 2.1 2.7 - - 4.3 - 1.8 

Total  
100 

n=579   
100 

n=126   
100 

n=69   
100 

n=241   
100 

n=186   
100 

n=62   
100 

n=75   
100 

n=69   
100 

n=122   
100 

N=1696   
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4.2.2 Time-based analysis 

The annual comparison revealed minor differences in the content variance of the topics. The 
topic fundamental research was predominant in coverage over the entire study period. How-
ever, in 2006 (22.8 %) and 2007 (27.6 %) this topic clearly lost its dominant position. Parallel 
to this the applications healthcare (2005: 10.2 %; 2007: 11.2 %), information and communi-
cation technologies (2005: 14.4 %; 2006: 15.8 %), economy (2004: 10.1 %; 2006: 13.5 %) 
and more particularly not consumer-related applications (2006: 15.3 %; 2007: 17.6 %) took 
on importance as topics covered. Figure 9 shows the coverage course for the main topics. 
 
Fig. 9: Main topics of coverage of nanotechnology 

 
 
 
2000 is an exception: with 15.5 % the topic debates about nanotechnology in general and 
ethical aspects is in second place behind fundamental research (33.5 %) in the ranking of the 
topics covered most. In the following years this topic area almost disappeared completely 
from the media agenda. Hence it seems appropriate to undertake a detailed examination of 
the discussion process in the course of which coverage is briefly outlined (cf. Fig. 10). 
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Fundamental research or nanotechnology in general 
Application: healthcare 
Application: information and communication technologies 
Not consumer-related applications 
Economy 
Overview of nanotechnology 
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Fig. 10: Time course of the topic “Debates about nanotechnology” 

 
 
 
The “Bill Joy debate” 
The high level of coverage summed up under debates about nanotechnology in general and 
ethical aspects was triggered in 2000 by the publication of an essay by the US computer 
scientist Bill Joy - “Why the future doesn't need us” in the Feuilleton of the Frankfurter Allge-
meine Zeitung dated 6 June (No. 130, p. 49). This is an abbreviated version of the article 
“Why the future doesn't need us” already published in March in the high tech journal “Wired”. 
In it, Joy points out the serious consequences of important key technologies of the 21st cen-
tury – genetic engineering, nanotechnology, robotics. In particular he focuses on the risks. In 
this context he makes comparisons with 20th century weapons of mass destruction in order to 
highlight the threat to mankind. What Joy finds particularly worrying in this context is the risk 
of misuse of technologies by terrorists. Furthermore, the author sees a threat if the artefacts 
created by man were to develop a will of their own. Key terms and images in his argumenta-
tion – particularly with reference to nanotechnology – involve a comparison with DDT-
resistant malaria mosquitoes, Goethe's sorcerer’s apprentice, Pandora's box, nanorobots 
and so-called assemblers. Given the uncertainty and limited knowledge about ongoing tech-
nical developments and their far-reaching potential, Joy calls for a research moratorium i.e. 
renunciation of the development and use of these techniques.  
 
Whereas an interview with Bill Joy about the risks of nanotechnology, which had already ap-
peared on 23 March in Die Zeit (No. 13) entitled “democratisation of evil” did not prompt any 
major media reaction, the printing of the article in the FAZ unleashed a major debate which 
has since been called the Bill Joy debate. In this debate the Frankfurter Allgemeine Zeitung - 
with16 of the 31 articles published on this subject in 2000 (equivalent to 51.6%) - is the opin-
ion leader. Furthermore, albeit on a far lesser scale, Die Welt (16.1%) and the Frankfurter 
Rundschau (9.7%) contributed to the debate. The fact that the social or cultural dimensions 
are accentuated in the debate about the benefits and above all risks of nanotechnology is 
confirmed by its positioning in the Feuilleton (64.5% of 31 articles). 
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                 Year 
 
Debates about nanotechnology in general and ethical aspects 
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In July and September 2000 the focus in the Frankfurter Allgemeine Zeitung was on discus-
sion articles and responses to Bill Joy's theories amongst others by Ray Kurzweil (17.6., 
05.07., 04.12.2000), a leading intellectual force in the field of artificial intelligence, the physi-
cist and computer scientist Ralph C.. Merkle “Swords into nanoarms” (11.09.2000), Nathan 
Myhrvold “A weapon doesn't turn us into killer”,(12.09.2000) and Wolfgang Heckl “The bene-
fits of the tiniest particles for our life” (01.11.2000). They put things in perspective and 
stresses the opportunities offered by this technology – sometimes as utopian expectations of 
healing. In addition, there are also articles which recommend a critical stance on new re-
search developments in the field of nanotechnology, for instance John Rennie “Intelligence, 
Beast” (19.09.2000). Die Welt also took up the Bill Joy debate – albeit on a lower scale – with 
discussion contributions from various angles. They began with a guest article by Michael 
Mersch (08.06.2000) entitled “Help, the robots are coming!” in which he polemically refuted 
Bill Joy's theories as “unimaginative science fiction clichés” and “conventional moral plati-
tudes”. This was followed on 05.07.2000 by the article “Bill Joy: New technologies threaten 
mankind” in which Joy's theories are set out and an article by Amory Lovins (08.07.2000), 
“The four risks to mankind”) which supports them. Jürgen Schremp's article “Bill Joy is an 
apocalyptist, I by contrast am a realist” (17.07.2000) adopts a more realistic attitude towards 
nanotechnology which is comprehensively presented in a positive manner in another article 
(11.09.2000). 
 
Although it is not until Chapter 4.4 that a risk–benefit assessment of nanotechnology in gen-
eral and visual applications in particular is given, detailed consideration of the first phase of 
the Bill Joy debate, which can restricted in terms of time to between June 2000 and Decem-
ber 2000, should conclude here with a presentation of the risk-opportunity assessment within 
the social debate (see Fig. 11). Overall, it can described as risk-oriented. Twelve of the 31 
articles, which were attributed to the debate, only mention the risks of nanotechnology. They 
are specified first and foremost as ethical-moral (15 mentions), military (13 mentions) and 
public/social risks (8 mentions). In addition general/non-further specified scientific and indi-
vidual risks are discussed.  
 
Coverage by the two publications (FAZ, Die Welt) with the highest media participation in the 
debate can be described as more or less balanced (cf. Table 17). 
 
Table 17: Risk-opportunity focus in the Bill Joy debate (2000) 

 Frankfurter 
Allgemeine 
Zeitung 

Frankfurter  
Rundschau 

Die Welt Overall 
coverage 
 

Neutral - - 20 6.5 
Opportunity-oriented - - 20 3.2 
Opportunities outweigh risks 23.5 - 20 16.1 
Balanced (opportunities and risks) 29.4 66.7 - 22.6 
Risks outweigh opportunities 11.8 - - 12.9 
Risk-oriented 35.3 33.3 40 38.7 

Total 
100 

n=17  
100 
n=3  

100 
n=5  

100 
N=31 
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Fig. 11: Opportunity and risk orientation in the Bill Joy debate 

 
 
Social debates and critical examinations of the ethical-moral aspects of nanotechnology 
could only be found in an isolated manner – on a scale of between 3 % (2001/2003) and 
1.2 % (2007)21 – in coverage of nanotechnology in the following years. Only in the months 
November and December of 2002 (23.11.2002–24.12.2002) is there another, albeit moder-
ate, increase in coverage of this topic. This mainly involves the book “The Prey” by Michael 
Crichton, a horror scenario of tiny man-eating cells and self-assembling nanorobots (Süd-
deutsche Zeitung, 27.11.2002; Frankfurter Allgemeine Zeitung 29.11.2002; Focus, 
02.12.2002; Financial Times Deutschland 13.12.2002). Another topic is the risk of transhu-
manism in the “Triumph of a naturalistic philosophy?” (Frankfurter Rundschau, 24.12.2002). 
Overall these contributions are rather risk-oriented. 
 
Politics 
Another topic which can be attributed special social relevance is politics (4.1 %, n1696). 
Whereas legal and business politicies (5.8% respectively (n=69) play a relatively minor role, 
the focus is on educational policy and research support (together 79.7 %). The relative maxi-
mum value of coverage observed in 2004 – particularly in the first half of the year (9.7 %, 
n=248) can be explained by research support initiatives like for instance the new “German 
Future Offensive Nanotechnology”. 
 
Fundamental research 
As the topic fundamental research is of immense importance for coverage of nanotechnol-
ogy, it is also examined below from the angle of the specific course of discussion. Overall the 
Frankfurter Allgemeine Zeitung (46.5%, n=553) closely followed by the Süddeutsche Zeitung 
(40.5%, n=168) place the greatest emphasis on this topic in their coverage. Although the 

                                                
21 This finding is also confirmed by Göpfert (2001: 76) for the scientific coverage by selected German daily newspapers: “Inde-

pendently of the timing of examination, ethics in science and technology development, scientific research, public understand-
ing of science technologies and other topics of reflection on the sciences are only present on the fringes on a scale of ap-
proximately 2%”. 
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course of discussion is, as a whole, far more intense than for the other topics, 2001 can be 
described as a busy phase. In the months March (11 articles), June (18), September (14) 
and November (13), there were more than ten articles on research in the nanofield. In parti-
cular the Frankfurter Allgemeine Zeitung (61.5 %, n=91), the Süddeutsche Zeitung (70.6 %, 
n=17) and the Frankfurter Rundschau (50%, n=20) manifest an elevated level of media acti-
vity. The main focus is on research on nanowires and nanotubes that can be used in 
nanotransistors and logic gates (roughly 45 of the 102 articles). Overall, the coverage can be 
described as “development and progress”. Typical formulations used are, for instance, scien-
tists have developed a method which (…) or scientists have made major progress (…). Cor-
respondingly, the coverage of fundamental research in the field of nanotechnology is again 
consistently opportunity-oriented in 78.4 % (n=102) or neutral in 17.6 % of the cases in 2004. 
 
Table 18: Risk-opportunity orientation of coverage of fundamental research (2004) 

 Frankfurter 
Allgemeine 
Zeitung 

Süd-
deutsche 
Zeitung 

Frankfurter 
Rundschau 

Financial 
Times Dtld. 

Overall 
coverage 

Neutral 16.1 33.3 20 7.1 17.6 
Opportunity-oriented 82.1 66.7 70 85.7 78.4 
Opportunities outweigh risks - - 10 7.1 2.9 
Balanced (opportunities and risks) 1.8 - - - 1 

Total 
100 

n=56  
100 

n=12  
100 

n=10  
100 

n=14  
100 

N=1696  
 
 
The Magic Nano case 
Coverage of the intoxication cases linked to two bathroom sprays of the company Kleinmann 
GmbH – “Magic Nano bathroom and WC surface sealing agent” and “Magic Nano glass and 
ceramic surface sealing agent”, which was important for the Federal Institute for Risk As-
sessment, only attracted very little attention in the print media examined (11 articles) (cf. Ta-
ble 19). 
 
Table 19: Coverage of the Magic Nano case (March-June 2006) 

Date Publication Headline 

30.03.2006 Frankfurter Rundschau "Magic-Nano" bathroom product triggers intoxications 
30.03.2006 tageszeitung Bathroom cleaning agents recalled 
01.04.2006 Süddeutsche Zeitung Dangerous bathroom cleaning 
01.04.2006 tageszeitungen Bathroom sprays: 44 intoxication cases 
06.04.2006 Frankfurter Rundschau Number of intoxication cases caused by bathroom spray in-

creases 
13.04.2006 Süddeutsche Zeitung Fine dust in blood 
15.04.2006 Frankfurter Rundschau Coming soon 
24.05.2006 Frankfurter Allgemeine Ztg. Toxic dwarves 
01.06.2006 Frankfurter Allgemeine Ztg. No nano in this spray 
02.06.2006 Süddeutsche Zeitung Normal cleaning agent 
02.06.2006 tageszeitung Consumers misled  
 
In order to assess whether the Magic Nano case had an impact on coverage of nanotechnol-
ogy, the scale of coverage was considered first. An increase in coverage intensity (fre-
quency) was indeed observed but given the topics and the description of article contents, this 
could not be attributed to the Magic Nano case. In a second step the content of coverage on 
the basis of the topics discussed and a general assessment of the subject nanotechnology 
were examined. To this end, three comparable time phases were defined: 1) 3 months 
(01.01.2006–29.03.2006) prior to the first media reports of intoxication cases caused by 
Magic Nano on 30.06.2006, 2) the phase of coverage of the Magic Nano case  (30.03.2006–
30.6.2006) and finally 3) the phase after the Magic Nano case (01.07.2006 – 30.10.2006). 
No major shifts in the topics was observed during the coverage phases. Table 19 shows the 



 
 
50 BfR-Wissenschaft 

topic structure within the three phases. Fig. 12 gives a comparative assessment of 
nanotechnology in the different time phases. 
 
Table 20: A comparison of the topic structure during the three coverage phases of the Magic Nano case 

 Phase I 
(01.01.2006-
29.03.2006) 

Phase II 
(30.03.2006-
30.06.2006) 

Phase III 
(01.07.2006-
30.10.2006) 

∑ 

Fundamental research or nanotechnology 
in general 

20 15.5 23.5 20.1 

Application: Health care 8.9 8.6 1.2 5.4 
Consumer-related applications 2.2 5.2 4.9 4.3 
Application: Information and communica-
tion technologies 

20 13.8 17.3 16.8 

Not consumer-related applications 13.3 17.2 13.6 14.7 
Nanobiotechnology 8.9 6.9 4.9 6.5 
Politics 2.2 1.7 6.2 3.8 
Economy 15.6 17.2 14.8 15.8 
Other 4.4 8.6 1.2 4.3 
Overview of nanotechnology 4.4 5.2 12.3 8.2 

Total 
100 

n=45   
100 

N=58   
100 

n=81  
100 

N=184   
 
 
Fig. 12: Evaluation of nanotechnology in the three coverage phases of the Magic Nano case  
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4.2.3 Comparison of the various publications 

Almost all the newspapers and magazines examined dedicate most articles to the topic fun-
damental research, the only exception being Focus. It pays the most attention to the applica-
tion healthcare. However, the weighting of and, by extension, the importance attributed to 
other nanotechnology topics varies considerably in some cases. The newspapers Frankfurter 
Allgemeine Zeitung and Süddeutsche Zeitung are very similar in terms of content. Both focus 
their coverage heavily on news and reports from the field of fundamental research (FAZ: 
46.5 %, n=553; SZ: 40.5%, n=168), followed by the application information and communica-
tion technologies (FAZ: 10.5%; SZ: 15.5%) as the second most important, and not con-
sumer-related applications (FAZ: 8.9%; SZ: 10.7%) as the third most important topic. Gen-
eral overview articles about nanotechnology account for 6.1% (FAZ) and 6.5% (SZ) of cover-
age in these print media. The two publications only differ in the fifth place of the ranking of 
main topics: the Frankfurter Allgemeine Zeitung centres its debates about nanotechnology on 
general and ethical aspects (5.8%) and the Süddeutsche Zeitung on the economy (6.0%). 
Overall this ranking – with the exception of the fifth ranking – correlates with the overall dis-
tribution over all media. 
 
There was also common ground in the focus adopted by the Financial Times Germany and 
Die Welt. Their coverage mostly concentrates on fundamental research (FTD; 26.3%, n=293; 
Welt: 27.2 %, n=379), the application information and communication technologies (FTD; 
18.8%; Welt: 16.4%) and not consumer-related applications (FTD; 12.6%; Welt: 12.1%). The 
economy comes next in both publications with approximately 10% of coverage. The fifth 
most important topic in Die Welt is the application healthcare (8.7%) and in the case of the 
Financial Times Deutschland general articles about nanotechnology. 
 
Coverage in the Frankfurter Rundschau, the taz and Die Zeit deviates from the previously 
outlined distribution of topics and focus of daily newspapers and from the overall distribution. 
Table 21 presents an overview. 
 
Table 21: Five most important topics in the tageszeitung, Frankfurter Rundschau and Die Zeit (2000–2007) 

Tageszeitung Frankfurter Rundschau Die Zeit Total  
 % Ranking  % Ranking  % Ranking  % Ranking 

Fundamental research 
on nanotechnology in 
general 

25.7 1 25.2 1 27.4 1 34.1 1 

Application: Health care 11.4 3 7.8 5 6.5 3 7.4 5 
Consumer-related 
applications 

2.9  7  4.8  4.1  

Application: Information 
and communication 
technologies 

8.6 4 18.3 2 4.8  14.2 2 

Not consumer-related 
applications 

14.3 2 9.6 4 4.8  11 3 

Debates about 
nanotechnology in 
general and ethical 
aspects 

8.6 4 6.1  3.2  3.7  

Nanobiotechnology 5.7  0.9  6.5 3 4.4  
Politics 5.7  5.2  6.5 3 4.1  
Economy -   4.3  6.5 3 7.2  
Other 8.6 4 4.3  1.6  1.7  
Overview of nanotech-
nology 

8.6 4 11.3 3 27.4 1 8.2 4 

Total  100  100  100  100  
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In its minimal coverage (35 articles in 8 years), the taz places the emphasis on not con-
sumer-related applications (14.3%, ranking 2). The Frankfurter Rundschau concentrates, 
alongside the Financial Times Deutschland, very much on the application information and 
communication technologies (18.3%, n=115)22. Two main topics can be identified in cover-
age in Die Zeit: “fundamental research” (27.4%, n=62) and “overview of technology” (27.4%). 
 
The two news magazines Der Spiegel (ranking 3, 12.8%, n=47) and Focus (ranking 1, 
18.2%, n=44) place the greatest emphasis on the application healthcare. This can be inter-
preted as a greater orientation towards human interest and service topics than in the daily 
newspapers. Particularly for Focus this orientation towards ‘news to use’ is characteristic for 
its journalistic profile. 
 
In conjunction with the topic structure of coverage of nanotechnology, it is interesting to look 
at which actors shape the debates or events in the individual areas, how they position them-
selves and how they evaluate nanotechnology. The following section presents results for 
these aspects before taking a detailed look in Chapter 4.4 at the assessment of the opportu-
nity and risk aspects of nanotechnology in general and of special applications in particular. 
Chapter 4.5 then analyses the demands made and actions recommended in the media. 
 
 

4.3 Analysis on the spokesperson level 

The assessment of content depends not least on the interpretation and evaluation of the 
topic by the main actors. To qualify as a main actor, an individual or cooperative stakeholder 
has to express him/herself in direct speech or through the presentation of the gist of his/her 
statements. A journalist can also qualify as the main actor of a written contribution if he 
makes a clearly evaluative statement about nanotechnology. Besides individual and corpo-
rate actors, diffuse collectives (e.g. “the critics”, “we”) are also covered by this category. In 
contrast, actors who were only mentioned but did not say anything themselves are not 
deemed to be main actors. In this survey up to three main actors per article could be taken 
into account.  
 
According to this operational definition 14.4% of the articles (n=1696) can be described as 
purely descriptive. In these articles no actor voices his/her opinion directly or indirectly. Most 
of the articles (47.4%) have one main actor, i.e. the focus of the article is on one individual 
actor or group which expresses its opinion on nanotechnology or its position on this topic is 
outlined. There are relatively few cases of two or three main actors (25% and 13.2% respec-
tively) voicing their opinions in one article. Table 22 gives the overall distribution of spokes-
persons. As up to three main actors could be recorded and examined for each article, the 
total value deviates from the number of articles analysed. 
 
Overall, the attitudes and statements of scientific actors (46.6%, n=2154) and economic ac-
tors (19.6%) - aside from the journalists (17.5%) - dominate coverage of nanotechnology. 
This is plausible against the backdrop of the evaluations of the main topics, the dominant 
perspective of coverage and the positioning of the articles. The media discourse is hence 
“dominated” by the scientists engaged in research and development activities in the field of 
nanotechnology and actors who market or hope to market nanotechnology applications. 
Scarcely any actors who are critical of the technology are found in the publications exam-
ined. In this study they are classed in the categories “social groups” and “public figures”.23 

                                                
22  One reason may be that Hessen, the main circulation area of the Frankfurter Rundschau, is an excellent location for informa-

tion and communication technologies. With around 90,000 employees, sales revenues of €32 billion (2006) and 10,000 com-
panies, this sector - the strongest by far in Hessen - enjoys a leading position in Germany and Europe. Furthermore, almost 
one-fifth of all German nanotechnology companies have their registered office in Hessen. 

23  Table 25 in Annex A indicates which actors are included in the upper categories scientific actor, economic actor and public 
figures. 
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Table 22: Main actors in the coverage of nanotechnology (multiple responses: three mentions per article 
were possible) 

Answers  
n Percent 

Political actors 31 1.4 
Political institutions 85 3.9 
Central bodies, institutions, associations 64 3 
Scientific institutions, research groups, scien-
tists 

1003 46.6 

Economic actors 422 19.6 
Public figures 106 4.9 
Social groups, group designations 27 1.3 
Journalists 377 17.5 
Foundations, science support 17 0.8 
Other actors  22 1 
Total 2154 100 
 
If a person or institution from science and research is mentioned as the first main actor, then 
in 31.2% of cases there is a second actor (II) who, in the majority of cases, comes from the 
field of science. There is a parallel picture in the case of economic actors who in 12.2% of 
cases are joined by a further actor (II) from the economy. In most cases “public figures” 
(47.4%, n=57) and “social groups” (50%, n=14) occur most frequently in conjunction with a 
second or third actor. In the first case they are further public figures or actors from science, in 
the second case mainly central institutions. Table 23 shows by way of example for the men-
tion of actors I and II, the actors who occurred together in one article. What should be noted 
here is that the occurrence of several actors in an article cannot be interpreted as an indica-
tion of a conflict or contradictory views: 95.8% of all spokespersons’ statements on 
nanotechnology (n=2154) are not contradicted. It was far more the case that several actors 
support an argument or an attitude towards the topic. 
 
If one looks at the entire analytical period, the discussion dynamic examined in Chapter 4.2 
is reflected in the structure of actors (cf. Tables 14-16); scientific institutions, research groups 
and scientists dominate coverage over the entire study period (2000–2007). In 2000 – espe-
cially during the Bill Joy debate (cf. section 4.2.2) – public figures play an important role in 
coverage with a share of 18% and even overtake economic actors (13.9%). In 2004, in con-
trast, political actors and “political institutions” with 2.6% and 10.6% respectively shape the 
media agenda, particularly about questions of educational policy and research support. Eco-
nomic actors take on greater importance with shares in 2006 of 29.5% and 2007 of 23.6%. 
This can be taken as a sign of the growing economic use of nanotechnology products and 
increasing economic activities by companies in this segment (cf. Table 24a).24 
 
In the coverage in the newspapers and magazines examined, no significant differences are 
observed in the composition of the actors’ structure. That is why no detailed description is 
given here. Table 24b gives an overview. 
 

                                                
24 The percentages presented in this section refer to the total number of main actors (n=2154). 
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Table 23: Joint occurrence of actors (mentions I and II) (as %) 

 Not  
applicable 

Political 
actors 

Political 
institutions 

Central 
institutions, 
etc. 

Scientific 
institutions 
etc. 

Economic 
actors 

Public 
figures 

Social 
groups 
etc.  

Journalist Foundations, 
science 
support  

Other 
actors 

Not applicable 100 70 61 59 68.8 65.4 52.6 50 72.5 10 91.7 

Political actors - - - 2.6 0.1 0.7 - - 0.5 10 - 

Political institutions - - 6.8 7.7 1.2 - - - - 10 - 

Central bodies, institutions, 
associations 

- - - 5.1 0.4 2.1 - 14.3 0.9 10 - 

Scientific institutions, research 
groups, scientists 

- 20 15.3 7.7 12.5 9.8 15.8 7.1 11.8 20 8.3 

Economic actors - - 6.8 12.8 4.6 12.2 1.8 7.1 4.7 30 - 

Public figures - - 3.4 2.6 0.7 0.7 12.3 - 4.7 - - 

Social groups, group designa-
tions 

- 5 3.4 - 0.5 0.3 1.8 7.1 - - - 

Journalists - 5 3.4 - 10.8 7.3 14 14.3 3.3 - - 

Foundation, science support - - - 2.6 0.1 0.3 - - 0.5 - - 

Other actors - - - - 0.3 1 1.8 - 0.9 10 - 

Total  
 100 

n=244 
 100 

n=20 
 100 

n=59 
 100 

n=39 
 100 

n=744 
 100 

n=286 
 100 

n=57 
 100 

n=14 
 100 

n=211 
 100 

n=10 
 100 

n=12 
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Table 24 a: Distribution of main actors over time (as %) 

 2000 2001 2002 2003 2004 2005 2006 2007 ∑ 

Political  actors 0.7 1.9 0.4 1.8 2.6 0.4 1.9 1.4 1.4 

Political institutions 1.9 2.9 1.9 2.1 10.6 4.5 3.1 3.8 3.9 

Central bodies, institutions, associations 1.9 3.2 0.7 3.9 2.3 2.4 5.4 4.2 3 

Scientific institutions, research groups, 
scientists  

45.7 51 47.2 51.9 35 53.3 45 44.3 46.6 

Economic actors 13.9 16.6 19.9 14.7 22.8 17.1 29.5 23.6 19.6 

Public figures 18 5.2 7.1 4.2 1.9 1.6 -  0.5 4.9 

Social groups, group designations, 1.1 0.6 1.1 2.1 1 1.6 0.4 2.4 1.3 

Journalists 15 16.2 21 16.8 21.9 17.1 13.6 17.9 17.5 

Foundations, science support 0.7 0.6 -  1.8 1.3 0.8 -  0.9 0.8 

Other actors 1.1 1.6 0.7 0.7 0.6 1.2 1.2 0.9 1 

Total  
100 

n=267 
100 

n=308 
100 

n=267 
100 

n=285 
100 

n=311 
100 

n=246 
100 

n=258 
100 

n=212 
100 

N=2154 
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Table 24 b: Distribution of main actors within coverage in the publications examined (as %) 

 FAZ SZ taz FR Welt FTD Zeit Spiegel Focus ∑ 

Political  actors 2.3 1.4 -  0.6 1.3 0.8 2.1 1.6 -  1.4 

Political institutions 3.1 5.5 11.5 6.1 4.6 2.9 3.1 -  1.6 3.9 

Central bodies, institutions, associa-
tions 

1.8 4.1 3.8 3.9 3.1 4 4.1 -  1.6 3 

Scientific institutions, research groups, 
scientists  

50.4 47.3 44.2 36.7 42.7 49.9 46.4 52.4 37.1 46.6 

Economic actors 15 23.2 7.7 18.3 25.8 20.6 16.5 12.7 29 19.6 

Public figures 6.6 3.6 7.7 5 3.1 1.9 9.3 12.7 6.5 4.9 

Social groups, group designations, 1.2 0.5 5.8 1.7 1.3 0.8 2.1 -  1.6 1.3 

Journalists 18.2 12.3 17.3 22.8 16.7 17.4 15.5 17.5 22.6 17.5 

Foundations, science support 0.5 0.5 -  1.7 1.1 0.8 1 1.6 -  0.8 

Other actors 0.9 1.8 1.9 3.3 0.2 0.8 -  1.6 -  1 

Total  
100 

n=653 
100 

n=220 
100 

n=52 
100 

n=180 
100 

n=454 
100 

n=373 
100 

n=97 
100 

n=63 
100 

n=62 
100 

N=2154 
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After first clarifying which actors shape coverage of nanotechnology overall and over the 
course of time, the question was raised in the second step about which topics they comment 
on and how they assess nanotechnology in general. The following comments refer first and 
foremost – unless stated otherwise – to the first actor mentioned (n=1452). Coverage of top-
ics from science and research – in particular nanotechnology developments which are not 
yet used in industrial production – is dominated by scientific institutions, research groups and 
individual scientists. They mainly serve as the experts of choice for topics from the field of 
fundamental research (80 % of the spokespersons’ contributions on the topic, n=579), nano-
biotechnology (75.4 %, n=75) and the application healthcare (73.8 %, n=126). In the case of 
topics that permit economic applications at the present time and are, therefore, closely linked 
to companies’ activities, the actors from science and the economy share the field: actors’ 
statements on not consumer-related applications can be attributed in 52.2 % of the cases to 
scientific (n=186) and in 26.4 % of cases to economic actors. Economic actors have the high-
est spokesperson share particularly for topics from consumer-related applications (48.1 %) 
(compared to 30.8 % for economic actors, n=69) and from the application information and 
communication technologies (44 %, n=241). 
 
Aside from topics from science and research or the economic use and application of 
nanotechnology, other actors shape the media agenda: on politics – in particular research 
policy – representatives of political institutions commented in 55.2 % of cases (n=69). The 
social debate about nanotechnology in general and ethical-moral aspects of nanotechnology 
is, by contrast, shaped in 58.6 % (n=62) of cases by “public figures”. In general in articles on 
nanotechnology (n=139), journalists are the dominant actors with a share of 39.3 %. The 
choice of topic is, therefore decisive for the question about which actors commented. Overall 
there is a highly significant association which can be described as moderate (Cramer’s V25 = 
.363, p < .001) between the topic and the main actor in the article. This remains unchanged 
when examining each of the years (Table 26 provides an overview of which actors com-
mented on which topics). 
 
Almost all the actors who shape coverage of nanotechnology rate it as rather positive or very 
positive (total 70.4 %, n=1452) (Cramer’s V = .240, p< .001). Nanotechnology is rated as 
very positive particularly by political actors (40 %, n=20) and institutions (52.5 %, n=59), jour-
nalists (45 %, n=211) and science support foundations (50 %, n=10) in the examined com-
ments and paraphrases (see Table 27). 
 
Scientific actors evaluate nanotechnology in a slightly less differentiated manner. Nonethe-
less, in 71.5 % (n=744) of the cases they give it a very/rather positive rating. In 25.5 % of 
cases scientists do not make any assessment of nanotechnology at all and only 1 % of their 
ratings are rather/very negative. Almost the same picture is observed in the assessment by 
economic actors. Only “public figures” have a critical attitude towards nanotechnology. 
22.8 % of them rate it as rather and 17.5 % as very negative (n=57). This negative attitude is 
set against a considerable proportion of spokesperson's comments in which nanotechnology 
is seen as rather (14 %) and very positive (17.5 %). This means that overall there is a bal-
anced assessment of technology even in this group of actors. 
 
 
 
 

                                                
25  Cramer’s V is a measure of the strength of the association between two or more nominally scaled variables when (at least) 

one of the two variables has more than two variants. The range is between 0 und 1; an association of 0.6 is deemed to be 
strong. 
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Table 26: Which actors expressed an opinion on which topics? (as %) 

 Basic  
research 

Application: 
Healthcare 

Consumer-
related appli-
cations 

Application: 
information 
and commu-
nication 
technology 

Not con-
sumer- 
related 
applications 

Debates 
about 
nanotech-
nology in 
general and 
ethical 
aspects 

Nanobio-
technol-
ogy 

Politics Economy Other Overview 
of  
nanotech
nology 

∑ 

Political  actors 0.5 - - - - 3.4 - 11.9 2.7 - 4.5 1.4 

Political institu-
tions 

1.4 - 1.9 0.9 0.6 1.7 - 55.2 4.4 4.5 4.5 4.1 

Central bodies, 
institutions, asso-
ciations 

0.7 0.8 - 3.2 1.1 1.7 - 7.5 8.8 18.2 4.5 2.6 

Scientific institu-
tions, research 
groups, scientists  

80.8 73.8 30.8 39 52.2 13.8 75.4 13.4 2.7 18.2 25 51.2 

Economic actors 4.1 5.7 48.1 44 26.4 - 6.2 6 62.8 9.1 10.7 19.7 

Public figures 0.5 0.8 - 0.9 2.2 58.6 4.6 - - 9.1 8 3.9 

Social groups, 
group designa-
tions, 

0.7 - - 0.5 1.1 3.4 - - 1.8 13.6 0.9 1 

Journalists 11.1 18 19.2 11 13.5 13.8 12.3 1.5 13.3 27.3 39.3 14.6 

Foundations, 
science support 

0.2 0.8 - - 1.7 - - 3 2.7 - - 0.7 

Other actors 0.2 - - 0.5 1.1 3.4 1.5 1.5 0.9 - 2.7 0.8 

Total  
 100 

n=443 
 100 

n=122 
 100 

n=52 
 100 

n=218 
 100 

n=178 
 100 

n=58 
 100 

n=65 
 100 

n=67 
 100 

n=113 
 100 

n=22 
 100 

n=112 
100 

N=1452 
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Table 27: How did actors rate nanotechnology? (as %) 

 Political 
actors 

Political 
institutions 

Central 
bodies, 
institutions, 
associa-
tions 

Scientific 
institutions, 
research 
groups, 
scientists 

Economic 
actors 

Public 
figures 

Social 
groups, 
group 
designa-
tions 

Journalists Founda-
tions, sci-
ence sup-
port 

Other 
actors 

∑ 

No rating 10 10.2 7.7 25.5 24.5 8.8 21.4 8.5 40 16.7 20.9 
Very positive 40 52.5 38.5 39.8 39.9 17.5 21.4 45 50 41.7 40.1 
Rather positive 40 23.7 25.6 31.7 31.8 14 28.6 31.3 10 16.7 30.3 
So/so - 6.8 10.3 2 3.1 19.3 21.4 10.9 - 8.3 4.8 
Rather negative 10 6.8 15.4 0.7 0.7 22.8 7.1 3.3 - 16.7 2.9 
Very negative - - 2.6 0.3 - 17.5 - 0.9 - - 1 

Total  
 100 

n=20 
 100 

n=59 
 100 

n=39 
 100 

n=744 
 100 

n=286 
 100 

n=57 
 100 

n=14 
 100 

n=211 
 100 

n=10 
 100 

n=12 
 100 

N=1452 
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Fig. 13 shows the rating by the dominant actors in the coverage of nanotechnology. 
 
Fig. 13: Rating of nanotechnology by dominant actors 
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If one also looks at the ratings over the course of time (cf. Table 28) it is clear that they 
shifted again in 2006 and 2007 in favour of nanotechnology. 42.7 % (n=199) and 45.5 % 
(n=154) of the ratings are very positive (compared to 2000): 35.3 %, n=170) and 1 % and 
0 % are very negative (compared to 2000: 3.5 %). Hence, they are higher than the average 
ratings over the entire study period. 
 
In the comparison of the various publications, taz and Die Zeit are the two publications which 
still allow critical voices to be heard the most frequently. But there is no trend towards nega-
tive coverage in these publications either, rather the contrary is the case (for a detailed over-
view, see Table 29). 
 
Finally, this raises the question whether the general rating of nanotechnology is linked to the 
reference topic of the respective actor (cf. Table 30). Actors who voice their opinions on the 
debate about general and ethical aspects of nanotechnology, rate nanotechnology as rather 
or very negative in 21.4 % and 17.2 % of the cases, respectively (n=58). The only other area 
in which a cluster of negative assessments of this kind can still be identified is “other” topics 
(n=22) with 18.2 % and 13.6 %. This encompasses in particular articles on the “Magic Nano” 
case (intoxication cases and product recalls) (n=7) and articles on the topics health and 
safety at work (n=1) and consumer protection (n=3). 
 

Economic actors 

N
um

be
r 

(n
) 

Scientific institutions, research groups, scientists 

N
um

be
r 

(n
) 

           No rating       very positive   rather positive     so-so         rather negative  very negative 

      No rating      very positive    rather positive        so-so        rather negative  very negative 



 
 

BfR Wissenschaft 63 

Based on these figures the image of nanotechnology in the print media examined during the 
period 2000-2007 is largely and unreservedly positive (in only 3.9 % of cases is a rather/very 
negative judgement handed down). In more than 95 % of the cases the estimation of the 
main actor is not contradicted. Hence, there are no signs of a controversial discussion or 
even a negative view of the topic in the news media. 
 
In 35.9 % of the cases (article with actor, n=1452) the estimation of the main actor is pre-
sented as the conclusion to that article. It could very well be that this final judgement is what 
readers will remember. Hence, it is worth noting that in 80.6 % of the cases this assessment 
is very/rather positive (Cramer’s V =.205, p< .001). 
 
Besides the general rating of the topic by various actors, it is also interesting to know more 
about what this is based on. What opportunities and risks are associated with nanotechnol-
ogy in general and with individual applications by the various actors? Which actors are 
deemed responsible for these opportunities and risks and how likely is their occurrence 
deemed to be? The following chapter answers these questions first in conjunction with the 
discussion of opportunities (Chapter 4.1.1) and then for the risk discussion (Chapter 4.4.2). 
Chapter 4.4.3 draws these considerations together.  
 
Table 28: Rating of nanotechnology (actor I) over the course of time (as %) 

 2000 2001 2002 2003 2004 2005 2006 2007 ∑ 
No rating 23.5 19.4 21.8 24.7 25.1 16.8 11.6 25.3 20.9 
Very positive 35.3 39.8 36.3 34.6 45.2 41 42.7 45.5 40.1 
Rather positive 27.6 32.7 34.1 31.9 21.6 35.8 34.2 24 30.3 
So-so 6.5 5.1 5.6 4.4 3 3.5 7 3.2 4.8 
Rather negative 3.5 3.1 1.1 2.2 4.5 2.9 3.5 1.9 2.9 
Very negative 3.5 - 1.1 2.2 0.5 0 1 - 1 

Total 
100 

n=170 
100 

n=196 
100 

n=179 
100 

n=182 
100 

n=199 
100 

n=173 
100 

n=199 
100 

n=154 
100 

N=1452 
 
 
Table 29: Rating of nanotechnology (actor I) by news media (as %) 

 FAZ SZ taz FR Welt FTD Zeit Spiegel Focus ∑ 
No assessment 23 20.3 19.4 20.4 22.8 14.6 16.7 28.9 22 20.9 
Very positive 32.7 48.6 29 38.9 44.4 45.7 31.5 39.5 48.8 40.1 
Rather positive 37 20.9 25.8 25 27.8 31.2 35.2 21.1 22 30.3 
So-so 3.9 6.1 12.9 8.3 2.5 5.3 9.3 7.9 2.4 4.8 
Rather negative 2.4 3.4 12.9 3.7 2.2 2.4 5.6 - 4.9 2.9 
Very negative 1.1 0.7 - 3.7 0.3 0.8 1.9 2.6 - 1 

Total 
100 

n=465 
100 

n=148 
100 

n=31 
100 

n=108 
100 

n=320 
100 

n=247 
100 

n=54 
100 

n=38 
100 

n=41 
100 

N=1452 
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Table 30: Rating of nanotechnology by main topic in the article (as %) 

 Funda-
mental  
research 

Application:  
Healthcare 

Consumer-
related 
applications 

Application: 
information 
and com-
munication 
technolo-
gies 

Not con-
sumer-
related 
applica-
tions 

Debates 
about 
nanotech-
nology in 
general and 
ethical 
aspects 

Nanobio-
technology 

Politics Economy Other Overview 
of  
nanotech-
nology 

∑ 

No rating 27.1 17.2 30.8 22 20.2 6.9 20 16.4 16.8 27.3 6.3 20.8 
Very positive 36.8 50 48.1 33.5 44.9 3.4 49.2 56.7 48.7 31.8 41.1 40.1 
Rather positive 28.9 32 21.2 43.6 29.8 20.7 23.1 19.4 27.4 4.5 37.5 30.3 
So-so 4.7 0.8 - 0.5 3.9 27.6 4.6 3 5.3 4.5 10.7 4.8 
Rather negative 2.3 - - 0.5 1.1 24.1 3.1 4.5 1.8 18.2 3.6 2.9 
Very negative 0.2 - - - - 17.2 - - - 13.6 0.9 1 

Total 
 100 

n=434 
 100 

n=122 
 100 

n=52 
 100 

n=218 
 100 

n=178 
 100 

n=58 
 100 

n=65 
 100 

n=67 
 100 

n=113 
 100 

n=22 
 100 

n=112 
 100 

N=1450 
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4.4 Opportunities and risks of nanotechnology as depicted in the media 

4.4.1  Assessment of the opportunities of nanotechnology 

In line with the generally positive rating of nanotechnology by the various main actors, 
84.7 % of all cases of coverage focus on the opportunities of nanotechnology (n=1696) – 
27.5 % even mention several different benefits. Only 259 articles do not mention any benefit 
(15.3 %) (cf. Table 31). 
 
Table 31: Number of benefits mentioned per article 

 Frequency Percent 

No mention of benefit 259 15.3 
Mention of one benefit 970 57.2 
Mention of two benefits 295 17.4 
Mention of three benefits 172 10.1 
Total  1696 100 
 
In 2000 and 2006 the proportion of articles that did not mention any benefits, 19.5 % (n=200) 
and 21.4 % (n=215) was far higher than the mean (cf. Table 32). Nevertheless, coverage in 
2000 can be described as very benefit-oriented as three benefits were mentioned in 14.5 % 
and two benefits were mentioned in 18 % of the articles. In 200 articles a total of 255 benefits 
are identified (m=1.27). The fewest opportunities (226 in 215 articles) – but still roughly one 
per article (m=1.05) – are mentioned in 2007 in coverage of nanotechnology. 
 
Table 32: Number of benefits mentioned per article over time (as %) 

 2000 2001 2002 2003 2004 2005 2006 2007 ∑ 

None  19.5 11.2 14.9 14.1 14.9 13 21.4 13.5 15.3 
1 48 62.7 59.5 54.3 56.5 61.1 57.2 57.1 57.2 
2 18 14.6 14 19.6 19.4 17.6 16.3 20.6 17.4 
3 14.5 11.6 11.6 12.1 9.3 8.3 5.1 8.8 10.1 

Total  
100 

n=200  
100 

n=233  
100 

n=215  
100 

n=199  
100 

n=248  
100 

n=216  
100 

n=215  
100 

n=170  
100 

N=1696  
Number of benefits 
mentioned 

255 295 263 258 305 262 226 212 2076 

Average (m) 1.27 1.26 1.22 1.29 1.22 1.21 1.05 1.24 1.22 
 
Minor differences can be identified between the publications (see Table 33). With on average 
1.48 benefits mentioned per article Die Zeit is far higher than the average (m=1.22) and, 
therefore, presents nanotechnology in an extremely positive manner. The Süddeutsche Zei-
tung is the publication with the fewest mentions of benefits, on average 1.08.  
 
Table 33: Number of benefits mentioned per article in the publications examined (as %) 

 FAZ SZ taz FR Welt FTD Zeit Spiegel Focus ∑ 

None  19.2 19.6 22.9 12.2 12.4 9.9 16.1 17 9.1 15.3 
1 55.2 58.9 51.4 52.2 63.6 57.7 41.9 53.2 61.4 57.2 
2 16.5 14.3 11.4 22.6 16.4 21.8 19.4 17 9.1 17.4 
3 9.2 7.1 14.3 13 7.7 10.6 22.6 12.8 20.5 10.1 

Total  
100 

n=553  
100 

n=168  
100 

n=35  
100 

n=115  
100 

n=379  
100 

n=293  
100 

n=62  
100 

n=47  
100 

n=44  
100 

N=1696  
Number of  
benefits 
mentioned 

640 183 41 157 452 390 92 59 62 2076 

Average (m) 1.15 1.08 1.17 1.36 1.19 1.33 1.48 1.25 1.4 1.22 
 
As up to three benefits could be mentioned per article, a total of 2076 mentions were identi-
fied. The main opportunities of nanotechnology are seen in the economy (36.8%, n=2076), 
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science (26.5%) and medicine (20.6%) (see Table 34). All positive comments about progress 
in knowledge through nanoresearch were recorded as “scientific benefit” which refers to a 
self-benefit from scientific research that is not described in any more detail.  
 
Table 34: Distribution of benefits I-III 

 Frequency  Percent 
Diffuse benefit 37 1.8 
Medical benefit 427 20.6 
Scientific benefit 550 26.5 
Economic benefit 763 36.8 
Legal benefit 4 0.2 
Individual benefit 61 2.9 
Military benefit 55 2.6 
Public/social benefit 99 4.8 
Ecological benefit 66 3.2 
Other benefits 14 0.7 
Total 2076 100,0  
 
Fig. 14: The relative weight of the three most important types of benefit over time 

 
 
These three central potential benefits of nanotechnology are also predominant in the consid-
eration over time (cf. Fig. 14). Between 2000 and 2002 coverage of nanotechnology is domi-
nated by the depiction and naming of scientific opportunities and it peaks in 2002 with 35 % 
(n=263). After that opportunities became less and less important in the scientific area – in 
2007 only 17 % (n=212) – whereas assessments highlighting the benefits of nanotechnology 
in the economic and medical areas grow in importance. 2004 can, therefore, be described as 
the year of the mentions of the economic opportunities and benefits (45.6 %, n=305). The 
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medical benefit is particularly to the fore in 2003 with a share of 26 % (n=258) and in 2005 
with 23.3 % (n=262). 
 
A comparison of the main focus in the publications reveals (cf. Table 35) that only the Frank-
furter Allgemeine Zeitung places the greatest emphasis on the scientific benefit (35.5 %, 
n=640) whereas the Süddeutsche Zeitung (37.7  %, n=183), the Frankfurter Rundschau 
(36.3  %, n=157) and Die Welt (38.1 %, n=452) stress in the majority of cases the economic 
potential of nanotechnology. In its presentation of benefits (41.3 %, n=390), The Financial 
Times Deutschland concentrates very much on the economic aspect which corresponds to 
its overall journalistic orientation (cf. Chapter 2.3). The taz (31.7 %, n=41), Der Spiegel 
(32.2 %, n=59) and Focus (32.3 %, n=62) place the medical benefit aspect centre stage of 
their coverage. This can be explained particularly in the case of Der Spiegel and Focus by 
their concentration on human interest and service topics. 
 
Table 35: Presentation of benefits by publication (as %) 

 FAZ SZ taz FR Welt FTD Zeit Spiegel Focus ∑ 

Diffuse benefit 2.3 3.8 2.4 1.3 0.7 1 5.4   1.8 
Medical benefit 17.2 16.4 31.7 17.8 21 22.3 27.2 32.2 32.3 20.6 
Scientific benefit 35.5 24 17.1 27.4 24.8 19.7 13 30.5 16.1 26.5 
Economic benefit 34.8 37.7 29.3 36.3 38.1 41.3 41.3 22 29 36.8 
Legal benefit 0.2 - 2.4 - 0.4 - - - - 0.2 
Individual benefit 2.2 2.7 2.4 3.2 3.5 3.6 2.2 1.7 4.8 2.9 
Military benefit 1.7 2.7 12.2 2.5 2.9 2.1 3.3 6.8 3.2 2.6 
Public/social benefit 3.6 5.5 2,4 8.3 4.2 4.9 3.3 5.1 12.9 4.8 
Ecological benefit 2 5.5 - 3.2 4 4.1 3.3 - 1.6 3.2 
Other benefits 0.5 1.6 - - 0.4 1 1.1 1.7 - 0.7 

Total 
100 

n=640 
100 

n=183 
100 

n=41 
100 

n=157 
100 

n=452 
100 

n=390 
100 

n=92 
100 

n=59 
100 

n=62 
100 

N=2076  
 
Besides the general benefit dimension, concrete mentions of benefits were also recorded.26 
In the case of economic benefits (n=763) they are primarily: 

• new materials (38.1 %) 
• important sales revenue potential (17.5 %) 
• miniaturisation (16.2 %) 
• new jobs (3.8 %) 
 
Articles which discuss a benefit in the scientific area (n=550) do not offer any further details 
of that benefit in 29.8 % of the cases. This can be interpreted as a sign that the scientific de-
velopment/scientific progress presented in the article is even described as beneficial for so-
ciety when presented in a general context. In addition “new materials” (33.6 %) constitute an 
important benefit for science. Other concrete opportunities of nanotechnology, which could 
be considered as both scientific and economic benefits, are identified in miniaturisation in the 
computer field (184 net mentions, corresponds to 11.5 %, n=1601), “improving performance 
in the computer field” (135 mentions, corresponds to 8.4 %) and the development of “high 
performance data storage media” (42 mentions, corresponds to 2.6 %). 
 
For the medical area (n=427) four special aspects of benefits are dominant: 

• Medical treatment (37.4 %) 
• Cancer treatment (21.3 %) 
• Medical diagnostics (17.3 %) 
• New medicinal products (7.4 %) 
 
                                                
26  An overview of concrete mentions of benefits is given in Table 38 in Annex A. 
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As far as the likelihood of a benefit is concerned, 20.2 % of the cases (n=2076) discuss an 
existing benefit (cf. Table 36). This share increases particularly in the second half of the 
study period. Hence in 2006 current opportunities are presented in 32.3 % (n=226) and in 
2007 in 24.5 % (n=212) of the cases. Opportunities, whose occurrence is deemed to be very 
likely and rather likely, are mentioned in a further 39.1 % and 28.8 % of the articles whereby 
above all the proportion of opportunities rated as “very likely” is very high in the second half 
of the study period (2000: 48.2 %, n=255; 2001: 44.4. %, n=295) (cf. Table 36). Only 1.3 % 
of the benefits mentioned are described as relatively unlikely. A similar distribution of the as-
sessment of likelihood is observed in all the publications examined aside from the taz which 
describes “rather likely” opportunities in 46.3 % (n=41) of cases. At least 50 % of the cases 
report a very likely or already existing benefit (cf. Table 37). 
 
Finally, this raises the question about the depicted causes for potential or already existing 
benefits. In this context a rough distinction can be made between “internal” attributions to 
concrete individuals and “external” attributions to circumstances, situations or objects. The 
evaluation clearly shows that the public media depiction of a benefit of nanotechnology is 
dominated by external attributions. In the majority of cases the benefit is not attributed to 
personal actors but rather “the nanotechnology” (48.2 %, n=1877) itself seems to be respon-
sible for its benefits. Only then do we see scientific (36.5 %) and economic actors (13.6 %) 
being mentioned as the people responsible for the opportunities mentioned. In particular in 
2000 (60.8 %, n=227) and in 2007 (58.7 %, n=201) “the nanotechnology” itself is named as 
the responsible agent. By contrast, scientific actors play a particularly important role as the 
people behind the benefits of nanotechnology (42.5 %, n=263) in 2003 (43 %, n=235) and in 
2005 (43.8 %, n=210) (cf. Table 41). 
 
In all the publications “The nanotechnology” comes first in the attribution of responsibility for 
potential and concrete benefits (cf. Table 40). The highest importance is attributed to it in the 
taz (72.2 %, n=36), Die Zeit (62 %, n=71) and Focus (56.9 %, n=58). The Frankfurter Allge-
meine Zeitung (41.5 %, n=583) and Der Spiegel (50 %, n=50) also attribute major impor-
tance to actors and scientific institutions. With a share of around 17 %, economic actors play 
a role in the Süddeutsche Zeitung, the Frankfurter Rundschau, Die Welt and the Financial 
Times Deutschland. 
 
The attributions of responsibility are undertaken by the journalists themselves in 34.6 % of 
cases (n=1877). In 47.3 % of their attributions of responsibility they name scientific actors 
(n=838). In 17.7 % actors attribute responsibility to themselves. Firstly, they pay tribute to a 
colleague and secondly they stress their own achievements (39.3 %, n=333). In particular 
they present “the nanotechnology” as the source of the benefit (55.8 %). Economic actors 
name “the nanotechnology” in as many as 63.3 % of their attributions of responsibility 
(n=142) for benefits. 
 
The time-based consideration reveals that journalists claim power over the definition of attri-
butions of responsibility with 72.3 % (n=173) of the mentions in 2002. By way of comparison 
in 2000 the proportion was 47.3 % (n=184) and in 2007 it was 37.7 % (n-159) (cf. Table 41). 
Scientific actors mainly appear in 2000 (29.3 %) and 2007 (30.2 %) as authors of attributions 
of responsibility. Towards the end of the study period economic players take on more impor-
tance (2006: 15.3 %; 2007: 18.9 %). There is a special situation in 2000. Here “public fig-
ures” (for explanations on content reference is made here to the Bill Joy debate) assume 
greater relevance with a share of 14.1 % in all attributions of responsibility. The same picture 
emerges in the Frankfurter Allgemeine Zeitung (4.4 %, n=413) and in Die Zeit (9.4 %, 
n=53).27 
 
 

                                                
27  For an overview of authors of attributions of responsibility in the various publications see Table 39 in Annex A. 
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Table 36:  Expectation of the occurrence of the benefit by year (n=2076; as %) 

 2000 2001 2002 2003 2004 2005 2006 2007 ∑ 
No mention 6.7 10.8 11.8 13.2 11.8 11.5 6.6 11.8 10.6 
Unlikely 0.8 - - - - 0.4 0.9 - 0.2 
Rather unlikely - 1.7 0.8 0.4 1.6 1.1 1.8 0.9 1.1 
Rather likely 25.9 27.1 31.6 29.5 26.6 34 29.6 26.4 28.8 
Very unlikely 48.2 44.4 39.2 41.1 37 35.9 28.8 36.3 39.1 
An existing benefit 18.4 15.9 16.7 15.9 23 17.2 32.3 24.5 20.2 

Total 
 100 

n=255 
 100 

n=295 
 100 

n=263 
 100 

n=258 
 100 

n=305 
 100 

n=262 
 100 

n=226 
 100 

n=212 
100 

N=2076 
 
 
Table 37: Likelihood of the occurrence of a benefit by print media (n=2076; as %) 

 FAZ SZ taz FR Welt FTD Zeit Spiegel Focus ∑ 

No mention 12.8 7.7 9.8 7 9.1 11.3 14.1 10.2 8.1 10.6 
Unlikely 0.2 - 2.4 - - 0.3 1.1 1.7 - 0.2 
Rather unlikely 0.3 3.3 - 1.3 0.4 1.5 2.2 1.7 1.6 1.1 
Rather likely 26.3 30.6 46.3 28 27.7 33.8 21.7 22 33.9 28.8 
Very unlikely 39.1 41 29.3 46.5 40.9 35.1 32.6 47.5 35.5 39.1 
An existing benefit 21.4 17.5 12.2 17.2 21.9 17.9 28.3 16.9 21 20.2 

Total 
 100 

n=640 
 100 

n=183 
 100 

n=41 
 100 

n=157 
 100 

n=452 
 100 

n=390 
 100 

n=92 
 100 

n=59 
 100 

n=62 
100 

N=2076 
 
 
Table 40: Attribution of responsibility for the opportunities of nanotechnology by print media (as %) 

 FAZ SZ taz FR Welt FTD Zeit Spiegel Focus ∑ 

Federal government 0.2 0.6 - - 0.2 0.3 - - - 0.2 
Political institutions 0.2 - - 1.3 - - - - - 0.2 
Central bodies/insti-
tutions and associa-
tions 

0.3 - 2.8 0.7 - 0.3 - - - 0.3 

Scientific actors/ 
groups/institutions 

41.5 35.8 22.2 25.3 38.1 33.9 26.8 50 29.3 36.5 

Economic actors 9.9 17.3 2.8 16 17.4 16.1 11.3 4 8.6 13.6 
Public figures - 1.2 - - - - - - - 0.1 
Science journalists - - - 0.7 - - - - - 0.1 
Journalists 0.2 - - - - - - - - 0.1 
Foundation/ 
science support 

0.3 - - - - - - - - 0.1 

Other actors 0.3 0.6 - 0.7 - 2.1 - - 5.2 0.7 
“The nanotechnology” 
(object) 

47 43.9 72.2 55.3 44.3 47.3 62 46 56.9 48.2 

External circum-
stances/situation 

- 0.6 - - - - - - - 0.1 

Total 
 100 

n=583 
 100 

n=173 
 100 

n=36 
 100 

n=150 
 100 

n=420 
 100 

n=336 
 100 

n=71 
 100 

n=50 
 100 

n=58 
100 

N=1877 
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Table 41: Attribution of responsibility for the opportunities of nanotechnology over time (n=1877, as %) 

 2000 2001 2002 2003 2004 2005 2006 2007 ∑ 

Federal government - - - - 0.7 0.5 0.5 - 0.2 
Political institutions 0.4 - 0.4 0.4 - - - - 0.2 
Central bodies/institutions and 
associations 

- - 0.4 - 0.7 - 0.5 0.5 0.3 

Scientific ac-
tors/groups/institutions 

30.8 37 42.5 43 27.4 43.8 38.6 30.8 36.5 

Economic actors 7.5 13 16.7 8.9 17.5 12.4 22.9 9 13.6 
Public figures - - - 0.9 - - - - 0.1 
Science journalists 0.4 - - - - - - - 0.1 
Journalists - - 0.4 - - - - - 0.1 
Foundation/science support - - - - - 1 - - 0.1 
Other actors - 0.7 1.3 - 1.4 0.5 1 1 0.7 
“The nanotechnology” (object) 60.8 49.3 38.2 46.8 52.3 41.9 36.2 58.7 48.2 
External circumstances/situation - - - - - - 0.5 - 0.1 

Total 
100  

n=227 
100  

n=276 
100  

n=23
3 

100  
n=23

5 

100  
n=28

5 

100  
n=21

0 

100  
n=21

0 

100  
n=201 

100 
N=187

7 
 
 

4.4.2 Risk assessment of nanotechnology 

In contrast to the extensive discussion of opportunities in the coverage in the publications 
examined, the discussion of risks is less extensive. Only in 13.9 % of the articles examined 
(n=1696) is there any discussion of the risks associated with nanotechnology. In total two or 
three risks are only mentioned in 3.3 % and 1.5 % of all articles. 
 
Table 42: Number of mentions of risk 

 Frequency Percent 
No mention of risk 1461 86.1 
Mention of one risk 153 9 
Mention of two risks 56 3.3 
Mention of three risks 26 1.5 
Total 1696 100 

 
The most mentions of risks occurred in 2000 (in total 74). Nanotechnology risks are dis-
cussed in 22.5 % of all articles (n=200). Coverage in 2002 and 2005 can, in contrast, be de-
scribed as the least critical. Only 26 (n=215, m=0.12) and 29 (n=216, m=0.13) mentions of 
risks were counted (cf. Table 43). 
 
Table 43: Mentions of risk over time (as %) 

 2000 2001 2002 2003 2004 2005 2006 2007 ∑ 

No mention of risk 77.5 88.4 91.2 86.4 85.1 89.4 82.8 88.2 86.1 
1 12 6 6 8.5 8.9 7.9 14.9 8.2 9 
2 6.5 3.9 2.3 2.5 4.4 2.8 2.3 1.2 3.3 
3 4 1.7 0.5 2.5 1.6 - - 2.4 1.5 
Total 100 

n=200  
100 

n=233  
100 

n=215  
100 

n=199  
100 

n=248  
100 

n=216  
100 

n=215  
100 

n=170  
100 

N=1696  
Number of risks 
mentioned 

74 44 26 42 56 29 42 30 343 

Mean (m) 0.37 0.18 0.12 0.21 0.22 0.13 0.19 0.17 0.2 
 
A comparison of the newspapers and magazines examined reveals (cf. Table 44) that in the 
taz (19 mentions of risks in 35 articles, m=0.54) and in Die Zeit (32 mentions in 62 articles, 
m=0.51) there is above-average mention of the risks of nanotechnology. The least attention 
is paid to risks in the coverage in Die Welt (46 mentions in 379 articles, m=0.12), the Finan-
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cial Times (45 mentions in 293 articles, m=0.15) and the Süddeutsche Zeitung (27 mentions 
in 168 articles, m=0.16). The Frankfurter Allgemeine Zeitung, which sets the tone of cover-
age of nanotechnology, is in the lower range with 121 mentions of risks in 153 articles. 
(m=0.21).  
 
Table 44: Number of mentions of risk by publication (as %) 

 FAZ  SZ taz FR Welt FTD Zeit Spiegel Focus ∑ 

No mention of 
risk 

86.3 86.9 60  81.7 91  89.1 64.5 80.9 88.6 86.1 

1 7.8 10.7 31.4 13 6.3 6.8 24.2 8.5 6.8 9 
2 3.8 1.8 2.9 1.7 2.1 3.8 6.5 10.6 2.3 3.3 
3 2.2 0.6 5.7 3.5 0.5 0.3 4.8 - 2.3 1.5 

Total 
100 

n=553  
100 

n=168  
100 

n=35  
100 

n=115  
100 

n=379  
100 

n=293  
100 

n=62  
100 

n=47  
100 

n=44  
100 

N=1696  
Number of 
risks men-
tioned 

121 27 19 31 46 45 32 14 8 343 

Average (m) 0.21 0.16 0.54 0.26 0.12 0.15 0.51 0.29 0.18 0.2 
 
Even although up to three risks could be recorded per article, only 343 mentions of risks 
were identified in the 1696 articles analysed. In terms of content there is a focus on “health” 
risks (28.9 %, n=343). Other important risks are “ethical-moral” (13.1 %) and “public/social” 
ones (11.4 %) which cover the social discussion and acceptance of nanotechnology. Military 
risks (share of 18.1 % in all mentions) are also mentioned comparatively frequently. They are 
also the dominant types of risk over time (2000 up to 2007) (see Fig. 15). 
 
Fig. 15: The relative weighting of the four most important types of risk over time 
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Fig. 15 shows that health risks become increasingly important over time. In 2000 they ac-
count for only 5.4 % (n=74) of all mentions of risk whereas in 2006 (n=42) they account for 
more than half of all mentions of risks (59.5 %). Ethical-moral (2000: 20.3 % (n=74); 2001: 
29.5 % (n=44)) and public-social risks (2000: 16.2 % (n=74); 2002: 26.9 % (n=26)) are, by 
contrast mainly discussed during the first half of the study period. In 2001 and 2002 mentions 
of risks with a military reference are dominant with a share of 36.4 % (n=44) and 34.6 % 
(n=26). 
 
The individual publications also differ in respect of their main focus. For instance in Focus 
(50 %, n=8), the taz (47.4 %, n=19) and the Financial Times Deutschland (40 %, n=45), the 
emphasis is mainly on risks in the health sector. Die Zeit (18.8 %, n=32) and Der Spiegel 
(28.6 %, n=47) which mention “ethical-moral” risks, and the Frankfurter Rundschau (32.3 %, 
n=31) which mentions “public/social” risks focus first and foremost on the social risks of 
nanotechnology. Military risks are discussed most in Die Welt with a proportion of 28.3 %. In 
the coverage by the Frankfurter Allgemeine Zeitung all three types of risks are discussed 
more or less to the same degree.  
 
Besides the general risk dimension concrete mentions of risk28 were recorded in order to be 
able to describe the individual categories in more detail. In the health field (n=99) the poten-
tial disadvantages of nanotechnology are mainly: 

• intake of nanoparticles through the skin and lungs (56.5 %), 
• fine dust (16.1 %) and 
• possible damage to genetic information (5.5 %). 
 
Besides “transcending” human beings (other key words: posthumanism, transhumanism) 
(23.8 %) other ethical-moral and public/social risks (n=84) mentioned refer to potential harm 
through artificial intelligence (13.1 %) and self-assemblers (30.9 %), the creation of artificial 
organisms (7.1 %) and the possibility of a “nano-divide”. The military risks mentioned most 
frequently in the coverage are: 

• nanorobots (54.8 %), 
• misuse of technology (30.6 %) and 
• the possibility of knowledge-driven mass destruction. 

 
The general probability of the above risks (n=343) is deemed to be rather likely in 38.5 % of 
the cases and as very likely in a further 21.6 %. However, only in 3.5 % of the cases are con-
crete risks – i.e. manifest damage – discussed (cf. Table 45). Between 2004 and 2006 this 
share is 5.4 % (2004, n=56) and 7.1 % (2006, n=42)29. Particularly in 2000 the proportion of 
risks deemed to be “very likely” is high (41.9 %). Risks that can generally be described as 
utopian, whose occurrence is rather or very unlikely, are discussed in a total of 18.4 % of 
cases. Their proportion is very high in 2000 (a total of 31.9 %). 
 
A comparable distribution of the assessment of probability is found in all newspapers and 
magazines examined. Topicality-fixated print media report– if at all – in the majority of cases 
about technical risks which they classify as rather or very unlikely (cf. Table 46). One excep-
tion here is Focus that also reports on very unlikely cases of damage. However, the percent-
ages must be treated with caution because of the low number of cases (n=8).  
 
 

                                                
28 Table 47 in Annex A provides an overview of the concrete mentions of risks. 
29 In this context reference should be made once again to the coverage of the Magic Nano case which may explain the high 

proportion of risks that have already occurred.  
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Table 45: Likelihood of risks over time (n=343; as %) 

 2000 2001 2002 2003 2004 2005 2006 2007 ∑ 

No assessment 6.8 31.8 15.4 16.7 21.4 17.2 21.4 20 18.1 
Unlikely 5.4 11.4 3.8 11.9 8.9 6.9 7.1 3.3 7.6 
Rather unlikely 9.5 20.5 19.2 7.1 5.4 10.3 9.5 10 10.8 
Rather likely 33.8 27.3 38.5 40.5 33.9 41.4 50 5.,3 38.5 
Very likely 41.9 9.1 23.1 21.4 25 17.2 4.8 10 21.6 
Risk already occurred 2.7 - - 2.4 5.4 6.9 7.1 3.3 3.5 

Total  
100  

n=74 
100  

n=44 
100  

n=26 
100  

n=42 
100  

n=56 
100  

n=29 
100  

n=42 
100  

n=30 
100 

N=343 
 
Table 46: Likelihood of risks by print medium (n=343; as %) 

 FAZ SZ taz FR Welt FTD Zeit Spiegel Focus ∑ 

No assessment 20.7 11.1 26.3 12.9 17.4 22.2 15.6 7.1 12.5 18.1 
Unlikely 6.6 7.4 10.5 9.7 13 2.2 3.1 14.3 12.5 7.6 
Rather unlikely 10.7 11.1 - 12.9 10.9 8.9 18.8 - 25 10.8 
Rather likely 40.5 48.1 26.3 51.6 23.9 42.2 34.4 35.7 37.5 38.5 
Very likely 20.7 18.5 36.8 6.5 28.3 20 25 35.7 - 21.6 
Risk already occurred 0.8 3.7 - 6.5 6.5 4.4 3.1 7.1 12.5 3.5 

Total  
100  

n=121 
100  

n=27 
100  

n=19 
100  

n=31 
100  

n=46 
100  

n=45 
100  

n=32 
100  

n=14 
100  
n=8 

100 
N=343 

 
Here again the attribution of responsibility for potential damage (cf. Table 48) is interesting. It 
is worth noting that regarding the scale of damage, diffuse external attributions are dominant. 
In 86.6 % of all cases (n=298) “the nanotechnology” is held responsible for any risks that 
occur, not nameable actors. In 2001 this proportion is 97.1 % and in 2007 even as high as 
100 %. Actively involved actors from the economic sector, scientists or scientific institutions 
scarcely play any role at all with a share of just 6.4 % and 4 % respectively. The sole excep-
tion is coverage from 2006. In 25.6 % of all cases economic actors are held responsible for 
risks that have occurred whereby once again the Magic Nano case (03/2006–06/2006) can 
perhaps explain this. In the coverage of the individual publications a similar distribution can 
be observed.  
 
The attributions of responsibility are undertaken in 33.1 % of cases (n=284) by “public fig-
ures” and in a further 27.5 % of cases by “scientific actors/institutions” (cf. Table 49). Journal-
ists are another group with major influence when it comes to causal stories about risk poten-
tial. They crop up in 18 % of cases as the authors of attributions of responsibility. The time-
based consideration reveals that in 2000 – the year of the Bill Joy debate discussed in Chap-
ter 4.2.2 -  public figures shape the risk discussions: 77.4 % of all attributions of responsibility 
(n=74) are undertaken by this group. By contrast, scientific actors take on more importance 
in the second half of the study period. In 2006 scientists undertook 44.4 % and in 2007 40 % 
of all attributions of responsibility.  
 
A comparison of the publications reveals the following differences: whereas in the coverage 
by the taz (42.9 %, n=19) and the Frankfurter Allgemeine Zeitung (42.7 %, n=121) public 
figures mainly occur as the spokespersons, it was mainly actors from science who appear in 
the Financial Times Deutschland (45.2 %, n=45) and the journalists themselves in the case 
of the  Frankfurter Rundschau (36.7 %, n=31). 
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Table 48: Actor responsible for the risk over time (as %) 

 2000 2001 2002 2003 2004 2005 2006 2007 ∑ 
Other political actors - - - - 1.9 - - - 0.3 
Political institutions - - - - - 8 - - 0.7 
Central body/institutions  - - - 2.9 - - 2.6 - 0.7 
Scientific actors 5.1 - 12.5 2.9 5.7 8 - - 4 
Economic actors 10.2 - - 2.9 1.9 4 25.6 - 6.4 
Other actors 3.4 2.9 - - - - - - 1 
“The nanotechnology” 
(object) 

79.7 97.1 87.5 91.4 90.6 80 71.8 100   86.6 

External circum-
stances/situation 

1.7 - - - - - - - 0.3 

Total 
100  

n=59 
100  

n=35 
100  

n=24 
100  

n=35 
100  

n=53 
100  

n=25 
100  

n=39 
100  

n=28 
100 

N=298 
 
Table 49: Actor responsible for the risk by print medium (as %) 

 FAZ SZ taz FR Welt FTD Zeit Spiegel Focus ∑ 
Other political actors - - - - - - 4.5 - - 0.3 
Political institutions 1 - - - - 2.4 - - 1 0.7 
Central body/institutions  1 - 5.6 - - - - - 1 0.7 
Scientific actors 6.8 - - - - 7.1 - 20 6.8 4 
Economic actors 3.9 19.2 5.6 6.5 5 2.4 18.2 - 3.9 6.4 
Other actors - - 5.6 - 2.5 - 4.5 - - 1 
“The nanotechnology” 
(object) 

87.4 80.8 83.3 90.3 92.5 88.1 72.7 80 87.4 86.6 

External circum-
stances/situation 

- - - 3.2 - - - - - 0.3 

Total 
100  

n=103 
100  

n=26 
100  

n=18 
100  

n=31 
100  

n=40 
100  

n=42 
100  

n=22 
100  

n=10 
100  

n=103 
100 

N=298 
 
 

4.4.3 General tenor of coverage of nanotechnology 

Consideration of the evaluations of opportunities and risks by individual actors is presented 
below. Overall a highly differentiated discussion of opportunities can be observed in the cov-
erage of nanotechnology: 74.5 % of all articles (n=1696) only report on the potential or real 
benefits of the technology. By contrast, the discussion of risk is almost marginal. The risks 
alone of nanotechnology are only discussed in 3.7 % of the articles. Some articles (10.3 %) 
discuss both the opportunities and risks – but to varying degrees. A further 11.6 % can be 
described as neutral – they do not contain any evaluations of opportunities or risks.  
 
Table 50 gives an overview of the distribution of the assessments of opportunities and risks 
(between 0 and 3 mentions were possible) in the overall coverage. The percentages given 
refer to the number of articles (n=1696).  
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Table 50: Assessment of opportunities and risks in the coverage of nanotechnology (as %) 

Mention of benefit 
Mention of risk 

0 1 2 3 Total 

0 11.6 53.7 15 5.8 86.1 
1 2.6 2.6 1.4 2.5 9 
2 0.8 0.6 0.7 1.2 3.3 
3 0.3 0.3 0.3 0.6 1.5 

Total 
15,3 

n=259  
57,2  

n=970 
17,4 

n=295  
10,1 

n=172  
100 

N=1696  
 
As, however, even in those cases in which both opportunities and risks are discussed, there 
is not always a balance, a distinction can be made in addition to pure risk or opportunity-
oriented articles between rather opportunity-oriented (i.e. more mentions of opportunities 
than risks) and rather risk-oriented (i.e. more mentions of risks than opportunities) and bal-
anced articles which pay equal attention to opportunities and risks. Table 51 shows how the 
examined articles are distributed over these categories. 
 
Table 51: Opportunity-risk orientation in coverage of nanotechnology 

 Frequency  Percent 

Neutral 197 11.6 
Opportunity-oriented 1264 74.5 
Opportunities outweigh risks 86 5.1 
Balanced (opportunities and risks) 67 4 
Risks outweigh opportunities 20 1.2 
Risk-oriented 62 3.7 
Total  1696 100 
 
Although the coverage over all the years in the study period can mainly be described as op-
portunity-oriented (in 2001 and 2002 79.4 % and 79.5 % of all articles are purely opportunity-
oriented), relevant shifts can be identified in the time-based comparison (see Fig. 16). In 
2000 (n=200) the share of purely risk-oriented (7 %) and rather risk-oriented (3.5 %) articles 
is far higher than average. In 2006 as well we observe a weak discussion of risks: 6 % of all 
articles in that year (n=215) are risk-oriented. Overall, it cannot be said that there is no ex-
tensive risk debate or anything coming close to negative coverage of nanotechnology in any 
of the years.  
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Fig. 16: Comparison of the opportunity-risk orientation of coverage in the various years 
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In the comparison of the publications studied the coverage of the Financial Times Deutsch-
land (86.3 % opportunity-oriented/rather opportunity-oriented and 2.4 % risk-oriented/rather 
risk-oriented, n=293) of Focus (86.4 % opportunity-oriented/rather opportunity-oriented and 
4.5 % risk-oriented, n=44) and of Die Welt (84.7 % opportunity-oriented/rather opportunity-
oriented and 3.4 % risk-oriented/rather risk-oriented, n=379) can be most clearly described 
as “pro-nanotechnology”. Although all newspapers and news magazines mainly discuss the 
opportunities, the taz with a proportion of 14.3 % (n=35), Die Zeit with 12.9 % and the Frank-
furter Rundschau with 10.4 % are particularly noticeable with rather or purely risk-oriented 
articles. The highest percentage of balanced articles, which focus equally on opportunities 
and risks, is found in the taz (14.3 %, n=35). In contrast, the Süddeutsche Zeitung (16.7 %, 
n=168) and the Frankfurter Allgemeine Zeitung most frequently adopt a neutral form of re-
porting in the overall comparison (cf. Table 52). Fig 17 presents by way of example the op-

neutral 
opportunity-oriented 
opportunities outweigh risks 
balanced (opportunities and risks) 
risks outweigh opportunities 
risk-oriented 
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portunity/risk orientation in the coverage of the Frankfurter Allgemeine Zeitung, which also 
holds for the distribution in the Süddeutsche Zeitung, and the taz, the Financial Times 
Deutschland, whose distribution is comparable with Die Welt and Die Zeit. 
 
Fig. 17: Opportunity- risk orientation in the coverage of selected publications 
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Furthermore, this raises the question about how to assess the opportunities and risks in the 
main topic areas (cf. Table 53). 
 
Table 53: Assessment of the opportunities and risks of selected topics covered (n=1696, as %) 

Main topic Neutral Opportu-
nity 
oriented 

Opportunities 
outweigh risks 

Balanced 
(opportunities 
and risks) 

Risks out-
weigh oppor-
tunities 

Risk-
oriented 

n 

Fundamental research 20.2 72.7 2.6 1.9 0.7 1.9 579 
Application: 
Healthcare 

- 92.9 7.1 - - - 126 

Consumer-related appli-
cations 

2.9 87 4.3 5.8 - - 69 

Application: information 
and communication 
technologies 

5 92.9 0.8 0.4 0.8 - 241 

Not consumer-related 
applications 

4.8 87.6 2.2 1.1 0.5 3.8 186 

Debates about 
nanotechnology and 
ethical aspects 

3.2 6.5 12.9 22.6 14.5 40.3 62 

Nanobiotechnology 10.7 86.7 1.3 - - 1.3 75 
Politics 31.9 52.2 5.8 5.8 - 4.3 69 
Economy 13.1 72.1 5.7 4.1 1.6 3.3 122 
Other 7.1 42.9 3.6 14.3 3.6 28.6 28 
Overview of nanotech-
nology 

5 53.2 23 15.8 0.7 2.2 139 

Total 11.6 74.5 5.1 4  1.2 3.7 n= 1696 
 
Coverage of the application healthcare/medicine is purely opportunity-oriented in all publica-
tions examined (n=126). 92.9 % are opportunity-oriented as against only 7.1 % which are 
rather opportunity-oriented articles. The coverage of the application information and commu-
nication technologies (n=241) is also similarly positive. Once again 92.9 % of the articles are 
purely opportunity-oriented as against only 1.2 % which focus on the risks of nanotechnol-
ogy. At 20.2 % the proportion of neutral articles is highest in the case of fundamental re-
search (n=579). In 72.7 % of the cases here the coverage can be described as purely oppor-
tunity-oriented as against 2.6 % of the articles on this topic that are rather or purely opportu-
nity-oriented. A very different picture emerges in the coverage of the “debate about 
nanotechnology in general and ethical aspects” (n=62) which is mainly shaped by the Bill Joy 
debate (cf. Chapter 4.2.2). In more than half the cases discussion of this topic largely con-
centrates on risks (14.5 % rather risk-oriented and 40.3 % purely risk-oriented). Furthermore, 
a comparatively high proportion (22.6 %) reports in an equal manner about opportunities and 
risks whereas only 18.4 % of the articles highlight the opportunities. Coverage of the “Magic 
Nano” case is similar; for a detailed examination please refer to Chapter 4.2.2. Overall, a 
weak association between main topic and assessment can be observed (Cramers V=.31; 
p<.001). This means that as long as there is discussion of applications and fundamental re-
search, the articles are positive. 
 
Fig. 18 shows the opportunity-risk orientation of the three most important topic areas on the 
subject of nanotechnology – fundamental research, the applications healthcare and informa-
tion and communication technologies – and on “debates about nanotechnology in general 
and ethical aspects”.  
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Fig. 18: Opportunity-risk orientation in the coverage of selected main topics 
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4.5 Arguments used by the actors concerning the opportunities and risks of 
nanotechnology 

In conjunction with analysis of the actor level, in particular consideration of risk-opportunity 
assessments and the attribution of responsibility by individual actors, the question is raised 
about the way in which they present their arguments concerning nanotechnology and how 
they assess the technical development. 
 
As in the case of opportunities and risks, up to three demands were coded. Only in 7.8 % of 
all articles could demands – 199 in total – be identified. Demands are mainly advanced when 
risks are discussed (Cramer’s V=.58, p< .001) (cf. Table 54). 
 
Table 54: Demands in conjunction with the opportunity-risk orientation of an article 

 Neutral Opportunity-
oriented 

Opportunities 
outweigh risks 

Balanced 
(opportunities 
and risks) 

Risks out-
weigh oppor-
tunities 

Risk-
oriented 

∑ 

None 98.5 98.2 57  49.3 25  67.7 92.2 
Demand 1.5 1.8 43  50.7 75  32.3 7.8 

Total 
100 

n=197  
100 

n=1264  
100 

n=86  
100 

n=67  
100 

n=20  
100 

n=20  
100 

N=1696  
 
Cramer’s V=.58, p< .001 

 
One in two articles that depict the opportunities and risks to an equal same degree (n=67) 
also contain demands. This proportion increases in articles that are rather risk-oriented 
(n=20) to as much as 75 %. Overall, the majority of articles, in which actors express de-
mands, only contain one (in 63.6 % of the 132 articles with demands). Two (21.9 %) or even 
three (14.3 %) demands in an article are, in contrast, found less frequently comparatively 
speaking. Tables 55 and 56 show how the articles with demands are spread over the individ-
ual years and publications. 
 
In 2000 (n=200) and 2006 (n=215), the years in which the most risk assessments were also 
undertaken, the highest number of articles is found (11 % and 9.8 % respectively) in which 
demands are made. A comparison of the various newspapers and magazines shows that the 
taz with 17.1 % and Die Zeit with 19.4 % publish articles with demands the most frequently. 
 
Demands are made in 51.8 % of the cases (n=199), the foremost being “risk regulation30” (cf. 
Table 57). If one includes amongst demands concerning the handling of nanotechnology, 
demands which calls both for the “regulation of the risk and the promotion of the benefit “ 
(6 %), “ethical standards” (4.5 %) and “improved information or a better dialogue” (11.1 %), 
then this proportion increases to 73.4 %. Promotion of the benefit is called for, by contrast, in 
only 11.6 % of the demands. 
 
Table 55: Demands about nanotechnology over time (as %) 

 2000 2001 2002 2003 2004 2005 2006 2007 ∑ 

No demand 89 95.3 95.8 91.5 91.1 92.6 90.2 91.8 92.2 
1 5.5 2.6 3.3 6 4 5.6 7.4 5.9 5 
2 3.5 1.7 0.9 1 2.8 0.5 2.3 0.6 1.7 
3 2 0.4 - 1.5 2 1.4 - 1.8 1.1 

Total 
100 

n=200  
100 

n=233  
100 

n=215  
100 

n=199  
100 

n=248  
100 

n=216  
100 

n=215  
100 

n=170  
100 

N=1696  
 

                                                
30  The regulation of a risk is primarily understood to be the containment of a risk (risk reduction, risk minimisation); this could 

also encompass regulation in the true meaning of the word for example by political circles (e.g. legislation). 
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Table 56: Demands about nanotechnology in the individual news media (as %) 

 FAZ SZ taz FR Welt FTD Zeit Spiegel Focus ∑ 
No demand 91.5 91.1 82.9 87 96.6 92.8 80.6 97.9 95.5 92.2 
1 4.5 6.5 11.4 7 2.4 6.1 11.3 2.1 2.3 5 
2 2 1.8 2.9 4.3 0.8 1 3.2 - 2.3 1.7 
3 2 0.6 2.9 1.7 0.3 - 4.8 - - 1.1 

Total 
100 

n=553  
100 

n=168  
100 

n=35  
100 

n=115  
100 

n=379  
100 

n=293  
100 

n=62  
100 

n=47  
100 

n=44  
100 

N=1696  
 
Table 57: Demands concerning the handling of nanotechnology 

 Frequency Percent 
Regulation of the risk 103 51.8 
Promotion of the benefit 23 11.6 
Both regulation of the risk and promotion of 
the benefit 

12 6 

Research/studies 25 12.6 
Ethical standards 9 4.5 
Improved information/dialogue 22 11.1 
Other demand 5 2.5 
Total 199 100 
 
In 30.6 % of the cases demands are made by scientific actors and institutions. Other impor-
tant actors, who make demands in the print media examined, are “political actors” (14.8 %)31 
in addition to “public figures” (20.6 %). The following overview shows which demands con-
cerning the handling of nanotechnology are made by the various groups. 
 
Table 58: Which actors formulate which demands? 

Group of actors Demand Frequency Percent 

Scientific actors Regulation of the risk 29 50.8 
 Promotion of the benefit 6 10.5 
 Both regulation of the risk and promo-

tion of the benefit 
5 8.7 

 Research/studies 8 14.4 
 Ethical standards 2 3.5 
 Improved information/dialogue 7 12.2 
 Total 57 100 
Public figures Regulation of the risk 26 66.7 
 Promotion of the benefit 1 2.5 
 Both regulation of the risk and promo-

tion of the benefit 
3 7.6 

 Research/studies  - 
 Ethical standards 5 12.8 
 Improved information/dialogue 3 7.6 
 Other demand 1 2.5 
 Total 39 100 
Political actors Regulation of the risk 8 28.5 
 Promotion of the benefit 7 25 
 Both regulation of the risk and promo-

tion of the benefit 
3 10.7 

 Research/studies 7 25 
 Ethical standards  - - 
 Improved information/dialogue 3 10.7 
 Total 28 100 
 
If one compares the individual years in the study period, this shows that public figures are the 
authors of demands especially in 2000 (64.9 %, n=37) and 2002 (54.5 %, n=11). In contrast, 

                                                
31 In this context a distinction can be made between the federal government (2.4%), other political actors (8.4%) and political 

institutions (4.7%).  
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political actors voice their demands more in the media-driven debate about nanotechnology 
(43.6 %, n=39). In 2006 (45.5 %, n=22) and 2007 (42.1 %, n=19) demands by public figures 
and scientific institutions are predominant.32 
 
The above demands (n=199) are directed at a specific target group in 54.7 % of the cases 
(this corresponds to 109 mentions of target groups). The authors direct their demands first 
and foremost at scientific actors (61.5 %, n=109), economic actors (15.6 %) and persons and 
institutions from the field of politics (13.7 %). 
 
Besides demands it was also recorded whether the individual authors formulate concrete 
instructions on how these demands could be met. In 89.45 % of the cases, a demand is 
linked to a concrete instruction. Overall 178 recommended actions were identified. Table 60 
gives the breakdown. 
 
Table 60: Instructions on handling nanotechnology  

Instruction  N Percent 
Health and safety at work measures 5 2.8 
Toxicological assessment (test methods, classification, limit values) 3 1.7 
Safety research 6 3.4 
Moratorium or renunciation of the development and use of nanotechnology 17 9.6 
(Internationally) standardised test methods 5 2.8 
Mandatory product labelling 5 2.8 
International codes of conduct 10 5.6 
Appointment of independent research bodies on risk assessment 2 1.1 
Setting up of a central information office 1 0.6 
Creation of a legal framework 9 5.1 
Call for nanoethics 7 3.9 
Product recall/removing possibly harmful products from the market 1 0.6 
Risk research 35 19.7 
Fair participation 1 0.6 
Other instructions on risks (regulation) 17 9.6 
Innovation research 7 3.9 
Public research support 3 1.7 
Fundamental research 7 3.9 
Technical democracy 1 0.6 
Improving scientists' ability to communicate  7 3.9 
Other instructions about opportunities (support) 10 5.6 
Nanodiscussion platform 3 1.7 
Social debate/setting up of citizen's fora 14 7.9 
Other not clearly classifiable instructions 2 1.1 
Total 178 100  
 
The initiation of additional risk research (19.7 %, n=178) can be highlighted as the most fre-
quent recommendation concerning opportunities to regulate the risks of nanotechnology. The 
recommendation of a moratorium is mentioned 17 times in the media in the course of the 
seven years. In addition, the recommendation to launch a broad social dialogue with the par-
ticipation of the public at large also plays a role. 
 
Besides the assessments of opportunities and risks, attributions of responsibility and de-
mands were investigated which formulate forecasts33 concerning the future opportunities and 
development of nanotechnology. Forecasts were identified in only 25.8 % of all articles 
(n=507). In 89.9 % of the cases they describe a positive development. Only 5.3 % present a 
pessimistic view of the future. The main actors who appear as forecasters are scientists 
(34.9 %, n=475), journalists (21.9 %) and economic actors (18.5 %). They are followed by 

                                                
32 Table 59 in Annex A provides details of which actors appear as the authors of demands in individual publications. 
33 Here, too, up to three forecasts per article were recorded in order to reflect the situation that each of the three main actors 

could make forecasts about the future opportunities of nanotechnology. 
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actors from the political arena (10.8 %). Figure 19 shows how the above-mentioned groups 
of actors publicly voice their opinions about the future of nanotechnology. 
 
Fig. 19: Forecasts of the opportunities and risks of nanotechnology 
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The time-based analysis shows that although coverage in all years can be seen as positive, 
there is a particularly high number of very positive forecasts in 2005 (93.7 %, n=48) and 
there is not one single negative estimation of the future. Low proportions of pessimistic fore-
casts were mainly recorded at the beginning of the study period in 2000 (7.7 %, n=78) and 
2002 (14.2 %, n=56) (cf. Table 61). These can be linked to the Bill Joy debate (2000) and 
coverage of “The Prey” by Michael Crichton (2002). 
 
In the comparison of the various publications, negative estimations of the future are pub-
lished the most frequently in the taz (27.3 %, n=11). In the Frankfurter Rundschau, in con-
trast, the actors frequently express positive forecasts on an above-average scale (95.1 %, 
n=41) (cf. Table 62). 
 
Table 61: Forecasts about the development of nanotechnology over time (as %) 

 2000 2001 2002 2003 2004 2005 2006 2007 
Good forecast 85.9 93.2 82.1 91.7 89.9 93.8 91.5 92.7 
Poor forecast 7.7 3.4 14.3 6.3 5.8 - 3.2 1.8 
Not classifiable 6.4 3.4 3.6 2.1 4.3 6.3 5.3 5.5 

Total (N=507) 
100 

n=78 
100 

n=59 
100 

n=56 
100 

n=48 
100 

n=69 
100 

n=48 
100 

n=94 
100 

n=55 
 
 
Table 62: Forecast of the development of nanotechnology in the print media (as %) 

 FAZ SZ taz FR Welt FTD Zeit Spiegel Focus 

Good forecast 91.4 83.3 63.6 95.1 94.9 89.4 80 91.3 94.1 
Poor forecast 3.1 13 27.3 2.4 3 4.8 10 4.3 - 
Not classifiable 5.5 3.7 9.1 2.4 2 5.8 10 4.3 5.9 

Total (N=507) 
100 

n=128 
100 

n=54 
100 

n=11 
100 

n=41 
100 

n=99 
100 

n=104 
100 

n=30 
100 

n=23 
100 

n=17 
 
 

4.6 Processing and conveying the topic 

The previous chapters contain an extensive analysis of the characteristics of coverage of the 
topic nanotechnology – i.e. the what? We now turn our attention to the how? of coverage. 
How is the complex area of nanotechnology, which is not socially accessible or perceivable 
for most people, processed and conveyed in the media? Here we are particularly interested 
in the identifiable classification of the reported events or incidents concerning nanotechnol-
ogy and their stylistic interpretation (4.6.1), the figures of speech (4.6.2) and, last but not 
least, the visualisation of the subject matter (4.6.3). 
 
4.6.1 Stylistic analysis 

The first entry point into an article, besides the images which may attract the reader’s atten-
tion, is the headline. Frequently, headlines are scanned by readers in order to quickly obtain 
an overview of topical subjects. In 72.2 % of all analysed articles (n=1696) which deal with 
nanotechnology as the main topic, this subject cannot be identified on the basis of the head-
line (cf. Table 63). Only 27.8 % of the articles reveal this link in the headline whereby the 
subject matter is only explicitly assessed in just under half (46.5 %) of these cases (n=471). 
When explicit evaluations of this kind are made in headlines, only roughly one in seven is 
negative. This means that only 1.8 % of the analysed articles mention nanotechnology in the 
headline in a recognisably negative manner. 
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Table 63: Clear link and explicit assessments of nanotechnology in the article headline 

 Frequency Percent 
No link to nanotechnology 1225 72.2 
Positive assessment of 
nanotechnology 

189 11.1 

Neutral 252 14.9 
Negative assessment of 
nanotechnology 

30 1.8 

Total 1696 100 
 
It can be concluded that the virtual reader, who only pays attention to the headlines of an 
article, would have to gain a potentially positive impression of this technology. The coverage 
in 2004 provides the best preconditions for this with a share of 13.3 % of positive assess-
ments within all headlines. This corresponds to a share of 44.5 % of headlines with a dis-
cernible link. By contrast in 2006 most of the article headlines – calculated as a percentage - 
have negative evaluations (3.7 %, n=215) (cf. Table 64, Annex A). These minor fluctuations 
on an overall low level would probably be below the perception threshold of a normal reader. 
In the comparison of the publications the taz (n=35) with a proportion of 30.1 % and Die Welt 
(n=379) with 37.1 % evaluative headings are the most prominent. Furthermore, the most 
positive (50.8 %, n=114) article headlines are found in Die Welt and the most negative 
(23.3 %, n=13) in the taz (cf. Table 65, Annex A). 
 
Fig. 20: Examples of headlines with a link to nanotechnology 

For nanotechnology  

• “Bonanza for nanotech companies” (Die Welt, 03.08.2006) 

• “With nanoparticles directly to the cancer cell” (taz, 23.03.2007) 

• “Nanomotor: tiny but powerful” (Financial Times Deutschland, 
14.03.2006) 

• “Nanotechnology: the smallest particles – the biggest prospects” (Die 
Welt,17.03.2007) 

• “Nanotechnology becomes innovation leader” (Financial Times 
Deutschland, 11.01.2007) 

Neutral 
• “Axle for nanocar” (Frankfurter Allgemeine Zeitung, 26.03.2007) 
• “Insect eye from the nanolab”(Frankfurter Allgemeine Zeitung, 08.05.2006) 
• “Nanotools from the tip” (Financial Times Deutschland, 12.09.2006) 

Against nanotechnology 

• “Risky nanoparticles” (taz, 14.10.2006) 
• “Invasion of nanoparticles” (Frankfurter Allgemeine Zeitung, 12.01.2007) 
• “US agency imposes limits on nanotechnology products” (Financial Times 

Deutschland, 24.11.2006) 
• “Hungry nanobots”(Frankfurter Allgemeine Zeitung, 29.11.2002) 
• “Experts worried about nanotechnology” (Frankfurter Rundschau, 

27.11.2007) 
• “Useful nanoparticles can damage cells” (Die Welt, 22.02.2005) 

 
 
Furthermore, clear classification of the processes described and scientific results is of major 
importance when it comes to shaping the opinions of readers. Only when the article contents 
could also be assigned to the subject matter area, nanotechnology, by a lay person did they 
take on informative and evaluative importance for the topic. This condition is met for example 
by articles that directly mention “nanotechnology”. Overall, this classification is considerably 
more difficult in 17.3 % of the 1696 articles and hence is scarcely identifiable by the non-
expert reader. Vice versa this also means that in more than four-fifths of cases the article 
contents can clearly be classified under nanotechnology. In this context, there is no discerni-
ble indication of a link with any initial familiarisation with the subject matter that may be nec-
essary by editorial boards or individual journalists. This identifiability varies considerably. In 
2001 (n=233) 85.4 % of the article contents can be clearly classified but in 2002 (n=215) only 
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77.7 %. The same applies for instance between 2005 (n= 216, 83.8 % identifiable) and 2006 
(n=215, 76.7 % identifiable). 
 
If we look at the identifiability of a link to the subject matter in association with the main topic 
of the article, then articles which focus on the “debate about nanotechnology in general and 
ethical aspects” (93.5 %, n=62) or questions of “research policy” (98.6 %, n=69) are found to 
very clearly stress the link to nanotechnology. This classification is slightly more difficult for 
the application health care (22.2 % of the articles are not clearly classifiable), information and 
communication technologies (23.2 %, n=241) and not consumer-related applications 
(25.8 %, n=186) (see Table 66). 
 
Table 66: Identifiability of a link to nanotechnology for the selected topic areas (as %) 

 Funda-
mental 
research  

Applica-
tion: 
health 
care 

Con-
sumer-
related 
applica-
tions 

Applica-
tion: 
informa-
tion and 
commu-
nication 
technolo-
gies 

Not con-
sumer-
related 
applica-
tion 

Debates 
about 
nanotech-
nology in 
general 
and 
ethical 
aspects 

Politics Overview 
of 
nanotech-
nology 
 

Total  

No 21.1 22.2 13 23.2 25.8 6.5 1.4 0.7 17.3 
Yes 78.9 77.8 87 76.8 74.2 93.5 98.6 99.3 82.7 

Total 
100 

n=579  
100 

n=126  
100 

n=69  
100 

n=241  
100 

n=186  
100 

n=62  
100 

n=69  
100 

n=139  
100 

N=1696  
 
In the comparison of the news media the clearest classification for the reader is undertaken 
by the Financial Times Deutschland: 87.7 % (n=293) of the articles explicitly link the contents 
to nanotechnology. This proportion is far lower for Der Spiegel (78.7 %, n=47) and Focus 
(77.3 %, n=44). 
 
In the majority of courses, the journalistic style of the individual articles corresponds to what 
is expected. More than 90 % of the articles appear as news or reports. Consequently, the 
journalistic style is descriptive and factual in 90.8 % of the cases (n=1696) (cf. Table 67). 
 
Table 67: Journalistic style in the various forms of coverage 

 News Report Commen-
tary/column/
editorial 

Interview Portrait Essay Total34 

Descriptive/factual 98 92.6 30.2 60.5 72.7 42.9 90.8 

Interpretative/ 
evaluative/opinionoriented 

2 7.4 69.8 39.5 27.3 57.1 9.2 

Total 
100 

n=541 
100 

n=1031 
100 

n=63 
100 

n=38 
100 

n=11 
100 
n=7 

100 
N=1696 

 
Cramer’s V=.48, p<.001 

 
If one compares the individual coverage years, then 2000 (n=200) has an above average 
number of articles (14.5 %) with an interpretative or evaluative style. This can be attributed 
first and foremost to the Bill Joy debate in the FAZ. Within the news media examined cover-
age by the taz (22.9 %, n=35) and Die Zeit (25.8 %, n=62) can be described as interpretative 
and opinion-oriented to an above average degree (cf. Table 68). 
 
In terms of time orientation 91.7 % of all articles (n=1696) refer to the present-day as is to be 
expected from daily newspapers and topical news magazines. Only 3.3 % focus on events 
from the past whereas 4.2 % concentrate on the near and 0.8 % on the distant future. 

                                                
34 The category “other” (n=5) was not included in this table for technical reasons. 
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Table 68: Coverage style in the various publications (as %) 

 FAZ SZ taz FR Welt FTD Zeit Spiegel Focus ∑ 
Descriptive/ 
factual 

91.7 89.3 77.1 88.7 94.7 91.1 74.2 89.4 90.9 90.8 

Interpretative/ 
evaluative/ 
opinion-oriented 

8.3 10.7 22.9 11.3 5.3 8.9 25.8 10.6 9.1 9.2 

Total 
100 

n=553  
100 

n=168  
100 

n=35  
100 

n=115  
100 

n=379  
100 

n=293  
100 

n=62  
100 

n=47  
100 

n=44  
100 

N=1696  
 
Besides journalistic style and time orientation, the use of technical terms can also be se-
lected as a descriptive characteristic for the type of coverage. 90.1 % of all articles use tech-
nical terms requiring an explanation. 6.7 % even use more than three.35 In 46.4 % of cases 
(n=1465) they are explained at least in part. This shows that technical terms are always ex-
plained when major recourse is made to technical jargon (Cramer’s V=.65, p<.001) (see Ta-
ble 69). In particular articles on fundamental research make extensive use of technical terms 
(approximately 970 in 579 articles). 
 
Table 69: Explanation of the technical terms used 

Use of technical terms  

None 1 2 3 >3 
Total 

Are not used 100  5.6 3.6 1.6  13.6 
Yes, are explained (at least in part)  29.2 49  74  93.9 40.2 
No, are not explained  65.2 47.5 24.4 6.1 46.2 

Total 
100 

n=168 
100 

n=786 
100 

n=535 
100 

n=123 
100 

n=114 
100 

N=1696 
 
Cramer’s V=.65, p<.001 

 
In the comparison of the individual newspapers and magazines technical terms from the 
technical world are used most frequently in the coverage by Die Zeit (m= 2.1; a total of 132 in 
62 articles) and Die Welt (m= 1.77; 673 in 379). 
 
Besides the use of technical terms comparisons, metaphors as well as positive or negative 
adjectives can be described as language strategies for depiction. The following section pre-
sents the results of the language analysis of the subject nanotechnology. 
 
 

4.6.2 Language analysis 

In order to enable readers to better understand the new technology, several rhetorical de-
vices are used. Comparisons with external reference objects, especially with other technolo-
gies like genetic engineering or technological products like asbestos, are designed to permit 
a fundamental classification and assessment of nanotechnology. Comparisons of this kind 
were, however, only identified in 4.4 % of all articles. Overall 105 comparisons of this kind 
were counted36. The objects used for comparison are: 

• genetic engineering (25.7 %, 27 mentions), 
• asbestos (19 %, 20 mentions),  
• nuclear age or nuclear power ( 17.1 %, 17 mentions), 
• Internet (7.6 %, 8 mentions), 
• thalidomide scandal (4.7 %, 4 mentions), 
• BSE (1.9 %, 2 mentions) and 
• DDT (1.9 %, 2 mentions). 

                                                
35 For an overview see list “Glossary of technical terms” (Annex C). 
36 Three comparisons could be coded per article. 
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Further comparisons are recorded in an open form. Figure 21 lists all other comparisons 
which were only identified once. 
 
Fig. 21: Nanotechnology is a.../is like... 

Information technology, biscuit industry, constructivistic programme of the creation of a world, lasers, microsys-
tems technology, perpetual motion, the plague, scholarly efforts, black magic, science fiction, sports competi-
tions, Star Trek, Chernobyl, biological weapons, computers, garden hose (nanotubes), industrial revolution, snow 
flake, transistor, tuberculosis 

 
Table 70 gives the distribution of the individual comparisons over the various years of cover-
age. Comparisons with asbestos only began in 2003 with an average mention of four per 
year. 2006 – the coverage year in which the magic nano case is located – reveals a small 
cluster of comparisons with asbestos, DDT and tuberculosis. 
 
Table 70: Objects of comparison with nanotechnology over time (frequency)

37
 

 2000 2001 2002 2003 2004 2005 2006 2007 ∑ 

Genetic engineering 6 1 1 5 5 5 1 3 27 
Asbestos - - - 4 4 4 5 3 20 
Thalidomide scandal - - - 1 2 - - 1 4 
DDT 1 - - - - - 1 - 2 
Nuclear age/nuclear 
power 

5 2 - 2 5 1 - 2 17 

Internet - 2 1 - 4 - 1 - 8 
Other comparison 4 2 7 - 5 2 3 4 27 

Total 16 7 9 12 25 12 11 13 105 
 
The most comparisons are used in coverage in the taz. Out of 35 articles on nanotechnology 
there are 5 articles with a total of nine comparisons (see Table 71). If one looks, by contrast, 
at the frequency of certain comparisons, this reveals that far more frequent use is made of 
comparisons with genetic engineering in the Frankfurter Allgemeine Zeitung (13 out of 27 
mentions were found in the FAZ) and in the Financial Times Deutschland of comparisons 
with asbestos (7 out of 20 mentions). 
 
Table 71: Objects of comparison with nanotechnology in the individual publications (frequencies)

38
 

 FAZ SZ taz FR Welt FTD Zeit Spiegel Focus ∑ 
Genetic engineering 13 1 3 2 3 3 2 0 0 27 
Asbestos 3 2 2 3 0 7 0 1 2 20 
Thalidomide scandal 1 0 1 0 0 1 1 0 0 4 
DDT 1 0 1 0 0 0 0 0 0 2 
Nuclear age/nuclear 
power 

7 1 1 2 2 2 1 1 0 17 

Internet 1 0 1 0 1 2 0 3 0 8 
Other comparison 10 4 0 0 7 1 2 3 0 27 
Total 36 8 9 7 13 16 6 8 2 105 
 
Besides these somewhat global comparisons with other technologies, figures of speech like 
comparisons, metaphors or images are mainly used to explain nanotechnological dimen-
sions, processes and methods, and to qualify the future importance attributed to nanotech-
nology in the overall technological spectrum (cf. Fig. 22). In the analysed coverage a total of 
612 explanatory and qualifying comparisons, metaphors, images and analogies were identi-
fied in 24.5 % of all cases (corresponds to 415 articles). They endeavour above all to explain 
to the reader the – in the truest sense of the word - unfathomable size dimension “nano” 
(35.9 %) Furthermore, definitions are given of the foreign word “nanotechnology” itself in or-
                                                
37 Multiple mentions (3) were possible. 
38 Multiple mentions (3) were possible 
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der to facilitate more direct understanding of technology and science. In most cases the jour-
nalists draw on a direct translation of the word nano “dwarf” (11.4 %). Moreover, certain at-
tributes, comparisons or images aim to qualify the fundamental position of nanotechnology 
within all technologies by working for instance with a key metaphor or the term revolution 
(24.3 %). 
 
Fig. 22: Examples of metaphors and images in conjunction with nanotechnology 

Upper category Examples  Frequency 

Size comparison “One thousand times smaller than a body cell” 

“A million times thinner than a human hair” (size 
comparison with the thickness of a hair) 

“If one compares the size of a nanoparticle with 
a football, this corresponds to the ratio between 
the ball and the earth” 
 
“One nanometre is the millionth part of a millime-
tre. This corresponds to the size ratio between a 
hot air balloon and earth” 
Mathematical sizes: nanoparticle – no bigger 
than 10-9 

6 

90 
 

15 
 
 

3 
 
 

101 
 

Size-related description 
 

“Nanos = Ancient Greek for dwarf” 
“Dwarf science” 
“Kingdom of dwarves” 
“World of the microcosm” 

24 
5 

16 
2 

Qualification of   
technology  

“Key technology” 
“Future technology” 
“Cross-sectional technology” 

40 
29 
12 

Comparisons to revolu-
tion/innovation and future viability 

“The fabric the future is made of” 
“Third industrial revolution” 
“Revolution” 

1 
12 
25 

 
The above-mentioned figures of speech - comparisons and images – can indeed be under-
stood as neutral or positive. A small share of the identified images (3.9 %, n=612) does, how-
ever, refer to the risks of nanotechnology. They are: horror scenario (1.6 %), Pandora's box 
(1 %, corresponds to 6 mentions), dust (0.3 %) and the designation risk technology.39 
 
The time-based analysis shows that the figures of speech listed are used the most at the 
beginning of the study period (2000: 104 out of 612). Their use steadily declines: in 2007 
there are not even half as many (51) as in 2000. In relation to the total number of articles 
published in the individual magazines and newspapers, no noticeable concentration of one or 
more publications on a specific figure of speech is observed (Table 72 in Annex A contains 
the breakdown). 
 

Besides comparisons, metaphors, images and analogies, adjectives are also used to charac-
terise nanotechnology.40 Whereas positive adjectives are consciously used to an identifiable 
degree in 21.3 % of the articles, this only happens with negative adjectives in 4 % of the 
cases (total 102 mentions).  
 
 

                                                
39  Table 73 in Annex A gives an overview of all images. 
40 Annex B, section b.3 contains a few articles that use figures of speech.  
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Table 74: Positive and negative adjectives for nanotechnology 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The 177 words described in the table as “other” were openly recorded in a separate variable. 
Here, further adjectives were identified which are frequently linked to nanotechnology, 
nanoparticles or products made possible by them: dirt-repellent (4), promising, flexible (3), 
fine (3), ultra-hard (2), resistant (2) and future-centric (2).  
 
Other negative adjectives were also openly recorded in a separate variable. In their case 
only (health) impairing (4 mentions), radical (3), threatening (2) and uncontrollable (2) oc-
curred in more than one case. 
 

4.6.3 Image analysis41 

Besides the language underscoring and visualisation of nanotechnology, images may also 
be used to render visible a technology which operates in the range of the invisible. This hap-
pens in 28.4 % of all articles (n=1696). For the individual articles we found between one and 
21 images.42 The majority, however, contains only one image. Table 75 indicates how many 
diagrams and images are contained in articles which use visualisation of this kind (n=481). 
 
When it comes to the use of illustrations and images, a major difference is observed, as ex-
pected, between the types of media included: news magazines use more visualisation in 
their articles than daily and weekly newspapers. Whereas in the daily newspapers one or 
more figures were only identified in one in four articles (26.1 %, n=1605), this proportion is 
68.2 % (n=91) in magazines. Furthermore, magazine articles have far more images per arti-
cle with an average 2.5 diagrams than newspapers per article (m=1.13). In the comparison of 
newspapers the Financial Times Deutschland (in 35.8 % of articles, n=293) and Die Welt 
(25.6 %, n=379) make the most frequent use of images to depict nanotechnology. 
 

                                                
41 It should be pointed out here that the basis for the individual evaluations presented here (figure, image, topic and visualisa-

tion) differs even if it refers to the same situation. This is due to the quality of the respective analytical material. In the archive 
of the Financial Times Deutschland figures are depicted as white boxes which means that the topic of the image could in 
some cases be ascertained from the image caption but no indication could be given of the actual image content. The situation 
is similar in the case of the archive printouts of FAZ from 2000, the taz and Die Zeit. 

42 21 images for Der Spiegel article “Immersion in the nanocosm” which was longer than 5 pages 

 N Percent 
Cheaper 62 11.1 
Faster 54 9.7 
Scratch-resistant 47 8.4 
Intelligent 44 7.9 
More efficient 40 7.2 
Lighter 32 5.7 
More robust 32 5.7 
Self-cleaning 30 5.4 
Higher perform-
ance/stronger 

24 4.3 

More effective 7 1.2 
More environmentally 
compatible 

6 1.1 

Self-disinfecting 1 0.2 
Magical 1 0.2 
Other 177 31.7 
Total 557 100  
  

 N Percent 
Other 36 35.3 
Dangerous 29 28.4 
Artificial 15 14.7 
Poisonous/ 
toxic 

13 12.7 

Risky 7 6.9 
Scary 2 2 
Total 102 100 
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Table 75: Number of images/illustrations used per article (n=481) 

 
 
 
 
 
 
 
 
 
 
 

 
“Fundamental research” was determined as the subject of the images in 38.5 % of cases 
(566 images). It is followed by not consumer-related applications (12 %) and images which 
relate to the “application information and communication technologies” (11.1 %). 
 
The most popular image contents are microscope images (42.5 % of the 534 images) which 
endeavour to render the nanorange of 10-9m visible. Besides that, people (24.3 %) from the 
sciences or the economy as well as technical devices (12.5 %) and everyday objects (6.2 %) 
are the preferred objects of visualisation. The above-mentioned image topics are presented 
in the following way:  
 
Table 76: Overview of the most important visualisation forms of selected image topics 

Image topic Visualisation Frequency Percent 

Fundamental research Microscope images  
People 

127 
30 

58.3 
13.7 

Not consumer-related  
applications 

Microscope images 
Technical devices 
Everyday objects 
People 

15 
14 
13 
11 

22.1 
20.6 
19.1 
16.2 

Application information and com-
munication technologies 

Microscope images  
People 
Technical devices 

26 
19 
12 

41.3 
30.2 
19.5 

 
 
Whereas the Frankfurter Allgemeine Zeitung uses microscope images for visualisation in 
61.1 % of cases (126 images in the FAZ), people are the main focus of images in Der 
Spiegel (31.6 %, n=57), Focus (37 %, n=46) and Die Welt (30.9 %, n=110). In the compari-
son of the individual coverage year no noticeable priorities or shifts can be observed43. 
 

4.7 Framing “nano”: Generic and issue-specific framing 

4.7.1 Generic framing 

Generic media frames are formal-stylistic media frames which are used independently of the 
respective topic in order to give a specific “face” to the media text which is recognisable by 
the recipient. In the overview of several of the individual studies a few frames appear that  
can claim to have a certain degree of “universality” as they can be identified again and again 
independently of one another in a majority of studies on various media topics. They include 
conflict framing (each problem always has two antagonistic sides), human interest framing 
(abstract and general problems are illustrated using individual cases), morality framing (the 
subject of coverage has a moral dimension), economic framing (there is a concentration on 

                                                
43  Examples of images from the analysis of the publications are given in Annex B, B.5. 

 Frequency Percent 

1 419 87.1 
2 29 6 
3 21 4.4 
4 4 0.8 
5 2 0.4 
6 1 0.2 
7 2 0.4 
10 1 0.2 
15 1 0.2 
21 1 0.2 
Total 481 100 
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economic consequences, profits and losses) and attribution of responsibility framing (in con-
junction with conflict-ridden topics an attribution of responsibility is undertaken). In order to 
identify whether, and, if so which of these established frames was adopted in the coverage of 
nanotechnology, this study drew on the most advanced methods for recording media frames. 
Using a set of variables developed by Semetko and Valkenburg (2000), which at the same 
time is designed as a questionnaire consisting of 20 yes-no questions44 on the text, the five 
above-mentioned generic frames were operationalised using several individual items. After 
that sum indices were formed on the basis of the item complex identified by Semetko and 
Valkenburg (2000: 100) which represented one frame per content. In order to be able to talk 
about a frame, there had to be at least two items in the sum index concerned. Table 77 pre-
sents the results of this two-phase method.  
 
Table 77: Sum indices

45
 for the identification of generic frames: 

Frame designation  

attribution of 
responsibility 

human  
interest 

conflict morality economic 

Frame not present 88.3 93.9 97.3 99 90.7 
Frame present 11.7 6.1 2.7 1 9.3 

Total 
100 

N=1696 
100 

N=1696 
100 

N=1696 
100 

N=1696 
100 

N=1696 
 
As can be seen from Table 77, conflict framing and morality framing are only used on a lim-
ited scale in the coverage of nanotechnology. The conflict frame can only be attributed to 
2.7 % of all articles and the morality frame to 1 %. For the determination of the morality 
frame, questions were asked about, for example, moralising terms or statements and refer-
ences to God or religious attitudes. 
 
The conflict frame is observed for the very first time in 2000, the same year as the Bill Joy 
debate, with a share in coverage of 8 % (n=200). The taz (8.6 %, n=35) and Die Zeit (8.1 %, 
n=62) use this framing the most frequently in the comparison of the media examined. 
 
In 2000 – the year in which the subject “debates about nanotechnology in general and ethical 
aspects” was on the media agenda - the morality frame is used most with a share of 3 % 
(n=200) in coverage in the time-based comparison. In the individual publications morality 
framing is used the most frequently in Focus (4.5 %, n=44). 
 
With a proportion of 6.1 % of overall coverage, the human interest frame is scarcely more 
important. One exception is the time-based comparison. In 2000 (n=200) 17 % of all articles 
could be assigned to this frame. In particular articles on the topic “debates about nanotech-
nology in general and ethical aspects” (n=31) were processed in 41.9 % of cases in this form. 
In the comparison of individual publications this frame can be observed in particular in the 
coverage of Die Zeit (17.7 %, n=62) and Der Spiegel (17 %, n=47). 
 
Economic framing does not yet seem to an established form for framing nanotechnology. It is 
only used in 9.3 % of all articles. This frame is – even if only marginally – observed more 
frequently in the second half of the study period (2004–2007). In 2004, the coverage year in 
which the topic nanotechnology and “the economy” had a proportion of 10 %, it even reached 
a share of 14.1 % (n=248). What should be noted at this point is that the frame-related items 
focus first and foremost on financial gains or losses and economic consequences. It is, there-
fore, to be expected that this frame will grow in importance in coverage as a consequence of 
the increase in ready-to-market applications and products as well as the economic activities 
of companies in the field of nanotechnology. 
                                                
44 The formulation of the items is based on a meta-analysis by the authors of the available framing literature. 
45  For the purposes of operationalisation four items were used for the attribution of responsibility frame, five for the human 

interest frame, four for the conflict and economic frames and three items for the morality frame. 
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Table 78: Proportion of the economic frame in coverage over time 

 2000 2001 2002 2003 2004 2005 2006 2007 ∑ 

Number 189 218 202 184 213 191 188 153 1538 
None 

% of year 94.5 93.6 94 92.5 85.9 88.4 87.4 90 90.7 

Number 11 15 13 15 35 25 27 17 158 Economic  
frame % of year 5.5 6.4 6 7.5 14.1 11.6 12.6 10 9.3 

Number 200 233 215 199 248 216 215 170 1696 
Total 

% of year 100 100 100 100 100 100 100 100 100 

 
The attribution of responsibility frame, with a coverage share of 11.7 % can be described as 
the most important frame. It was mainly used in 2000 (16.5 %, n=200). The topic “debate 
about nanotechnology in general and ethical aspects” (58.1 %, n=31) is largely presented in 
this form. Another main focus is coverage in 2006 (14.4 %, 215) where, for instance, the 
“Magic Nano” case (37.5 %, n=8) is partly processed in this way. 
 
Overall the individual frames are not used in a clearly distinctive manner or are used as a 
combination within an article. For instance the morality frame is used in 52.9 % of cases 
(n=17) in conjunction with the conflict frame and the human interest frames in 44.7 % 
(n=103) of cases together with the attribution of responsibility frame. Furthermore, not one of 
the five frames examined could be identified in 78.7 % of all articles (n=1696). 
 
What these results reveal is that coverage of nanotechnology at the present time is only simi-
lar in part to the frames that we are familiar with for other topics. This can be taken as an 
indicator for a social view of nanotechnology which is still emerging and as yet undecided. 
Established frames like the morality, human interest and conflict frame are found in particular 
in articles about the topic “debates about nanotechnology in general and ethical aspects” 
(n=62) in which technology is the subject of a public dispute and hence in just over 3.7 % of 
the texts. An increase in social discussion could also lead to an increase in these frames. 
Also the economic frame may grow in importance with the increase in the application orienta-
tion and the number of ready-to-market products. As nanotechnology is still currently seen as 
an emerging technology – both in respect of its maturity and familiarity with it within the popu-
lation46 – coverage mainly involves progress and development in the field of research. Hence 
at the present time the coverage can be described as scientific-technological-descriptive. 
 
 

4.7.2 Issue-specific framing 

Identification of the frames 
Besides issue-specific frames, a component model  (cf. Chapter 1.2; 2.5.5) – consisting of 
four frame elements (problem definition, attribution of cause, recommended action and moral 
assessment) which were each operationalised through several variables – was used to ex-
amine the specific frames that can describe coverage of nanotechnology. The frame element 
– problem definition – is operationalised using the variables “main actor” and “main topic” in 
the article. This is based on the assumption that an actor places a subject on the media 
agenda and determines which aspect of nanotechnology is discussed. For the operationali-
sation of the second frame element – the attribution of cause or causal interpretation – use is 
made of the variables “actor responsible for the benefit” and “actor responsible for the risk”. 
The third frame element “recommended action” is operationalised through the coded “de-
mands” about handling nanotechnology and the “forecasts” of future developments. Finally, 
the variable “assessment of nanotechnology” encompasses the fourth frame element 

                                                
46  

A telephone survey of 1000 people (September-October 2007) on behalf of BfR revealed that around 50% of the respon-
dents did not know anything or anything concrete about the terms nanotechnology or nanomaterials. The other 50% had at 
least some idea and could further specify the terms (cf.  Zimmer/Hertel/Böl 2008: 14). 
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“(moral) evaluation”. In the two-step cluster analysis only those variables are considered 
which have a frequency of more than 5 % and, by extension, relative importance for the me-
dia discussion. Table 79 depicts the operationalisation of the main elements including the 
variables taken into account. 
 
A two-step cluster analysis47 (cf. Chapter 2.5.5) was used to determine which variables occur 
in an above-chance manner in the same article. The above-chance frequency of these char-
acteristics in articles is interpreted as a typical frame. The analysis identified five typical clus-
ters of this kind to which the designations given in the first row are attributed in order to char-
acterise their content. The last two rows in Table 80 show in how many articles in the investi-
gated texts they occurred. In this context each articles only clearly assigned one frame. This 
(relative) proportion gives an impression of the weight of a frame in the public media discus-
sion of nanotechnology.  
 
Table 79: Operationalisation of the frame elements 

Frame  
elements 

Variables Variables used in the analysis a 

Problem definition 

Main actor 
 
 

Main topic 
 
 
 
 
 
Evaluation of benefit 

 
 

Evaluation of damage 

Scientist/scientific institutions 
Economic actor 
Journalist 

Fundamental research 
Application medicine/health care  
Application information and communi-
cation technologies 
Economy 
Overview of nanotechnology 

Medical benefit 
Scientific benefit 
Economic benefit 

Health risk 

Causal interpretation/ 
Attribution of cause 

Responsibility for benefit 
 
 
Responsibility for risk 

Scientist/scientific institutions  
Economic actor 
The nanotechnology 
The nanotechnology 

Attribution of solution/ 
Recommended action 

Demand 
Forecast 

Regulation of risk 
Positive forecast 
Negative forecast 

Moral evaluation Evaluation of nanotechnology Positive acceptance/evaluation 
Negative acceptance/evaluation 

a 
Only those variables were included in the cluster analysis which have a frequency (valid percentage) of more than 5 %. 

In order to examine the content quality of the five-cluster solution, F values, which can serve 
as the yardstick for homogeneity within the individual clusters and t values, which can serve 
as the yardstick for heterogeneity between the clusters, were calculated (cf. Backhaus 2003: 
533-535). Secondly, discriminance analysis was undertaken with a view to forecasting the 
affiliation of individual articles to the clusters. Overall 91.2 % of cases could be clearly as-
signed to the previously determined clusters. This is seen as an acceptable value for its ac-
curacy (cf. Table 81). 
 
Besides the statistical calculation, the cluster solution was also tested in a selection of ten 
articles which were assigned to each of the individual clusters. This was how content plausi-
bility was confirmed. 
 

                                                
47 The log likelihood measurement, Bayesian information criterion (BIC), was used as the distance measurement for the auto-

matic determination of the number of clusters. 
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Table 80: Clusters of coverage of nanotechnology 

Forms included in the analysisa Cluster I 
“Research 
and  devel-
opment” 
% 

Cluster II 
“Progress in 
the field of 
information 
and commu-
nication 
technologies” 
% 

Cluster III 
“Economic 
use” 
 
% 

Cluster IV 
“Medical 
benefit” 
% 

Cluster V 
“Risk-
opportunity 
discussion” 
% 

Main actor 

Scientist/scientific institutions 
 

71.5 33.2 3.2 58.7 27.3 

Economic actor 2.4 8.6 73.9 4.9 9.3 
Journalist - 29.4 7.1 20.3 16.7 
Main topic 

Fundamental research  70.7 18.5 3.2 4.2 18.5 
Application medicine  - - - 83.2 3.2 
Application information and 
communication technologies 

- 32.5 34.6 - 2.3 

Economy  - - 39.3 0.7 5.1 
Overview of nanotechnology - 21 0.4 - 22.2 

Evaluation of benefit 

Medical benefit 7.9 4.7 3.9 95.8 21.8 
Scientific benefit 45.2 24.5 6.4 3.5 7.4 
Economic benefit 11.1 46.5 73.2 - 22.7 
Evaluation of damage 

Health risks - - - - 36.1 

Actor responsible for benefit 

Scientist  51.5 24.3 3.2 60.1 9.3 
Economic actor 0.3 0.7 62.9 1.4 4.6 
The nanotechnology 14.6 57.9 22.5 29.4 44.4 

Actor responsible for risk 

The nanotechnology - 6.5 1.8 1.4 65.7 

Demands      

Regulation of risk 0.2 - 0.4  50 

Forecast      

Positive forecast 11.3 36.9 27.9 24.5 26.9 
Negative forecast - - - - 7.9 

Evaluation of nanotechnology 

Positive acceptance/evaluation 54.4 74.1 66.1 76.2 31.9 
Negative acceptance/evaluation - - 0.7 - 57.9 

N (=1696) 629 428 280 143 216 
% (=100) 37.1 25.2 16.5 8.4 12.7 
 
a The variables in bold are interpreted as relevant for the respective cluster along the lines of an ideal type. 
Please note: the percentages given are column percentages. In cluster 1 “research and development” the persons and institu-
tions from science are, consequently, the main actors in 71.5% of the articles. 
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Table 81: Classification result of discriminance analysis concerning validation of the cluster solution 

Predicted group affiliation  Number of the 
two-step cluster Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5 Total 

Number Cluster 1 629 0 0 0 0 629 
 Cluster 2 49 376 3 0 0 428 
 Cluster 3 3 34 243 0 0 280 
 Cluster 4 11 12 1 119 0 143 
 Cluster 5 14 10 6 7 179 216 

% Cluster 1 100 - - - - 100 
 Cluster 2 11.4 87.9 0.7 - - 100 
 Cluster 3 1.1 12.1 86.8 - - 100 
 Cluster 4 7.7 8.4 0.7 83.2 - 100 
 Cluster 5 6.5 4.6 2.8 3.2 82.9 100 

A 91.2 % of the grouped cases were correctly classified. 

 
Content characterisation of the five frames 
The first cluster or frame, which has a proportion of 37.1 % in overall coverage and is, there-
fore, the most important is described here as “research and development” (n=629). In the 
articles that can be assigned to this frame, the main focus of coverage is “fundamental re-
search” whereby scientists are the main actors in 71.5 % of these articles. A further 20.5 % 
of articles do without a main actor. Mentions of benefits, which occur less frequently in this 
frame than in others (23.2 % of the articles with no mention), describe the scientific findings 
obtained as the main benefit of nanoresearch. In particular actors from science are deemed 
responsible for this benefit. Risks (0.7 %, n=629) and demands (0.6 %) concerning the han-
dling of nanotechnology are almost non-existent in this frame. The main actors of this frame 
evaluate nanotechnology in 68.4 % of cases as very or rather positive. In the other 31.6 % of 
cases they do not give any evaluation. Overall in this frame the coverage is science-oriented; 
it only highlights the progress character of research and does not undertake any or scarcely 
any social contextualisation of nanotechnology which goes beyond that. This type of cover-
age can also be found in early coverage of genetic engineering (Ham-
pel/Ruhrmann/Kohring/Görke 1998). Annex B.5.1 contains the articles which are deemed to 
be typical for this frame. 
 
One quarter (25.2 %, a total of 428 articles) of the examined coverage focus on the “applica-
tion information and communication technologies” from the scientific angle which is why the 
corresponding frame is called “progress in the field information and communication technolo-
gies”. The main actors here who appear on a significant scale are journalists who evaluate 
nanotechnology and people from science. Mentions of benefits refer both to the scientific and 
economic benefits of nanotechnology. “The” nanotechnology is deemed to be responsible for 
these benefits in more than half of all cases (57.9 %). Risks (7.5 %) and demands (3.3 %) do 
not play a significant role in this frame either. The evaluation of nanotechnology by the main 
actors is positive. 87.5 % of the statements by actors (n=362) describe nanotechnology as 
very positive (48.6 %) or rather positive (38.9 %). In 36.9 % of the articles in this frame fore-
casts are also made which are 100 % positive. The illustrations in Annex B.5.2 show the arti-
cle examples selected to illustrate this frame. 
 
The third cluster (16.5 %, total 280 articles) is very similar to the frame “progress in informa-
tion and communication technologies”. This third frame examines the topic albeit from an 
economic angle. Hereinafter this frame is called “economic use”. The main actors in 73.9 % 
of these articles are economic actors. The benefits of nanotechnology are seen in economic 
improvements (73.3 %, n=280) like new jobs or sales revenue potentials. Various actors 
(62.9 %) as well as nanotechnology itself (22.5 %) are deemed responsible for this. Similar to 
the case for frames one and two, there are scarcely any mentions of risks (4.3 % - they are 
seen above all in the economic area) or demands (1.4 %). General evaluations of nanotech-
nology and estimates of its future prospects, if undertaken at all, are almost all 100 % posi-
tive (cf. illustration in Annex B.5.3). 
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The fourth and most consistent frame (8.4 %, a total of 143 articles) can be characterised 
most accurately as “medical benefit”. In 83.2 % of all articles which could be assigned to this 
frame, the “health care” application is the focus of coverage. Hence, the main actors are pri-
marily scientists or scientific institutions. All articles also mention one benefit of nanotechnol-
ogy which is described in 98.5 % of cases as a medical opportunity. These positive pros-
pects are attributed to the actions of scientific actors (60.1 %) and to the potential of 
nanotechnology itself (29.4 %). The risks of nanotechnology (1.4 %) and demands (0 %) are 
not relevant in this frame either. Overall, the coverage in this frame is very positive: 84.5 % of 
the actors’ general evaluations are very or rather positive (in the other cases the actors do 
not make any evaluation). Furthermore, the forecasts are positive in 24.5 % of cases. For 
examples of articles assigned to this frame see the illustrations in Annex B.5.4. 
 
The fifth and last frame (12.7 %, a total of 216 articles) differs markedly from the four previ-
ous ones. In this frame almost all the articles are located in the topic area “debates about 
nanotechnology in general and ethical aspects” (51 out of 62 articles). It also contains arti-
cles in which the “Magic Nano” case is discussed. Another important topic in this frame en-
compasses overview articles on the opportunities and risks of nanotechnology (22.5 %). The 
main groups that comment in this frame are scientific actors (27.3 %), public figures (18.5 %) 
and journalists (16.7 %). In contrast to the above-mentioned frames, benefits (69.4 %) and 
risks (85.6 %) on nanotechnology are depicted in this frame whereby the risks outweigh the 
benefits. Almost all the articles that mention risks are in this frame which is called the “risk-
opportunity debate for that exact reason. Half of the articles, which frame nanotechnology in 
this way, include demands for risk regulation. In the context of the general risk orientation of 
the articles, the evaluation of nanotechnology is also rather negative in 57.9 % of cases. Fur-
thermore, negative forecasts are made in 7.9 % of cases. Examples for articles which use 
this frame are given in Annex B.5.5. 
 
The issue-specific frames over the course of time 

What is discussed below is the question whether the presence of the five frames of 
nanotechnology coverage presented above change over the course of the study period, and 
if so, how (cf. Table 82). 
 
Table 82: Distribution of the five issue-specific frames during the study period (as %) 

 2000 2001 2002 2003 2004 2005 2006 2007 ∑ 

Frame 1 38 42.5 42.8 42.7 30.2 42.1 28.8 28.8 37.1 
Frame 2 27 29.6 24.2 21.6 26.2 22.2 21.9 29.4 25.2 
Frame 3 10.5 11.6 16.7 12.1 21.8 12.5 26 20.6 16.5 
          
Frame 4 6 6 7.9 11.6 7.7 12.5 6 10.6 8.4 
Frame 5 18.5 10.3 8.4 12.1 14.1 10.6 17.2 10.6 12.7 

Total 
100 

n=200 
100 

n=233  
100 

n=215  
100 

n=199  
100 

n=248  
100 

n=216  
100 

n=215  
100 

n=170  
100 

N=1696  
 
The “Research and development” frame that influences overall coverage is particularly highly 
represented in the individual study years, too. After all, most of the activities in the field of the 
current development of nanotechnology are in the field of research. This frame is dominant 
particularly from 2001 to 2003 with a share of 42.5 % (2001, n=233) and 42.7 % (2003, 
n=199). This share falls towards the end of the study period (2006, n=215 /2007, n=170) to 
28.8 %. 
 
The “progress in information and communication technologies” frame is relatively evenly dis-
tributed over all coverage years whereby it has the greatest weight in coverage in 2007 
(n=170) with 29.4 %. The constant importance of this frame can be attributed to the enor-
mous, publicly visible activities in the field of the computer industry and chip production which 
points to competition between competing research groups. 
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Between 2000 and 2005 the “economic use” frame - although with far less intensity – shows 
a similar course to the coverage curve of the previous frame with, however, a time shift com-
pared to the coverage curve of the “research and development” frame. This can be explained 
by the fact that breakthroughs in science and research always trigger discussion about appli-
cations and economic importance. Towards the end of the study period and increasing ma-
turity of the technology, this frame seems to stabilise with on average 23 % in 2006 (n=215, 
26 %) and 2007 (n=170, 20.6 %). 
 
The presence of the “medical benefit” frame runs partially counter to the coverage curve of 
the two previous frames. In phases of declining coverage in the other two frames, the frame 
that focuses on the application healthcare and medical benefits records a slight increase 
(2003: 11.6 %; 2005: 12.5 %; 2007: 10.6 %). In the same way this frame is less important in 
the peak periods of the other frames. In 2001 its share in coverage is only 6 % and in 2004 
7.7 %. 
 
The course of coverage within the frame “risk-opportunity debate” can be described as un-
stable compared to the individual coverage years. The two peaks in the presence of this 
frame – in 2000 (n=200) with a proportion of 18.5 % and 2006 (n=215) with 17.2 % – can 
again be attributed to the Bill Joy debate and in part to the “Magic Nano” case. Figure 23 
visualises this time-based consideration of the coverage curve of the five frames. 
 
Fig. 23: Coverage curve of the five issue-specific frames (2000–2007) 
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Issue-specific frames in the individual publications 
Differences can also be observed in the comparison of the daily newspapers and magazines 
examined (cf. Table 83). 
 
Table 83: Distribution of frames in coverage by the individual publications (as %) 

 FAZ SZ taz FR Welt FTD Zeit Spiegel Focus ∑ 
Frame 1 46.1 38.7 25.7 27 34.6 30.4 30.6 42.6 22.7 37.1 
Frame 2 23.1 19 25.7 32.2 25.6 29.4 22.6 19.1 36.4 25.2 
Frame 3 12.5 22.6 2.9 14.8 21.1 20.8 8.1 6.4 13.6 16.5 
Frame 4 6.5 6 8.6 8.7 10.6 8.9 6.5 14.9 15.9 8.4 
Frame 5 11.8 13.7 37.1 17.4 8.2 10.6 32.3 17 11.4 12.7 

Total 
100 

n=553  
100 

n=168  
100 

n=35  
100 

n=115  
100 

n=379  
100 

n=293  
100 

n=62  
100 

n=47  
100 

n=44  
100 

N=1696  
 
Out of the daily newspapers the Frankfurter Allgemeine Zeitung with a coverage share of 
46.1% and the news magazine Der Spiegel with 42.6% place the greatest emphasis on the 
“research and development” frame. In these articles which do indeed correspond to the tradi-
tional idea of acceptance-oriented communication and popularisation of knowledge (without 
this necessarily being the journalist’s intention), progress in the field of fundamental research 
is the main focus.  
 
By contrast, the “progress in information and communication technologies” is paid the great-
est attention in the coverage of the Frankfurter Rundschau (32.2%, n=115) and Focus 
(36.4%, n=44). The economic frame or the “economic use” of nanotechnology frame is pre-
sent in around one in five articles in the Süddeutsche Zeitung (22.6%), Die Welt (21.1%) and 
the Financial Times Deutschland (20.8%).  
 
The human and special interest orientation in the two news magazines Focus and Der 
Spiegel is reflected in the relatively high proportion of articles which are attributed to the 
“medical benefit” frame compared to the other publications. Die Zeit (32.3%) and the taz 
(37.1%) attract attention above all because they account for around one-third of all reports in 
the “risk-opportunity debate” frame. Fig. 24 gives the distribution of media frames in 
nanotechnology coverage in the individual publications. 
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Fig. 24: Distribution of the media frames in nanotechnology coverage in the individual publications 
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5 Summary 

In our content analysis of “Risk Perception of Nanotechnology in German News Coverage“ 
we examined 1696 articles from seven national dailies and weeklies (Financial Times 
Deutschland, Frankfurter Allgemeine Zeitung, Frankfurter Rundschau, Süddeutsche Zeitung, 
taz, Die Welt, Die Zeit) and the two newsmagazines Focus and Der Spiegel published be-
tween 2000 and 2007. The results can be summarised as follows: 
 
• On average, 212 articles on nanotechnology were published per year. The peak value – 

248 articles – was reached in 2004. In this respect, the FAZ differs significantly from the 
rest of the media examined. It published 553 articles in total (on average, 69 per year), 
about 1/3 of our sample. Within the period of our study, there were no major changes in 
the scale or intensity of media coverage of nanotechnology. After the peak in 2004, there 
was a slight drop in media attention. These figures can be compared to those of the cov-
erage of genetic engineering: between 1973 and 1985 when genetic engineering was an 
emerging technology, much like nanotechnology is today. During that period the FAZ pub-
lished on average 24 articles per year. It is interesting to note that in the first year of both 
study periods: in 1973 and in 2000 there was a call for a moratorium at an early stage in 
the development of these technologies.  

• The predominant form of journalistic presentation is the report. Hence the prevailing tone 
is factual and descriptive. Articles on nanotechnology are mostly positioned in the science 
section of the publications (58.5 %); other relevant sections are business and finance 
(14.2 %) and the feature/arts section (11.6 %). The FAZ is slightly different: almost one-
third of the articles were published in its Feuilleton (feature/arts section). This can be in-
terpreted as an indicator for the publication’s specific take on nanotechnology that also re-
flects social and cultural effects. Over the last eight years, nanotechnology only made 
front page news in one percent of all cases. 

• In the majority of cases (82.7%), nanotechnology is discussed in depth. This means that 
the reader, too, can easily associate all the situations, facts and events with “nanotech-
nology”. In more than a quarter of the articles analysed, the reference to nanotechnology 
is already identifiable in the headline. If nanotechnology is evaluated in the headline, then 
this evaluation is generally positive. 

• The coverage of nanotechnology focuses in 1/3 of all cases on the results and work in the 
field of fundamental research. Therefore, coverage of nanotechnology is still largely purely 
scientific reporting. Another quarter of the articles concentrate on the applications of the 
new technology, especially in the field of “information and communication technologies” 
(14.2 %) and other, predominantly not consumer-related applications (11.7 %). Over the 
entire study period, coverage is dominated by “fundamental research”. In the last two 
years (2006 and 2007) this subject seems to have become less important; this may indi-
cate a shift in the topic structure in future. The year 2000 is the exception. Triggered by 
the FAZ feuilleton the “Bill Joy Debate” attracted greater attention. However, the “Magic 
Nano” case, which hit the headlines in March 2006, did not have any impact either on the 
type or scale of coverage of nanotechnology or on the general evaluation of opportunities 
and risks. 

• We distinguish between the overarching thematic perspective of an article and the choice 
of individual topics. What is meant is the general perspective used to discuss the diversity 
of individual articles. Again, our analysis yielded unambiguous results. In 2/3 of all the ar-
ticles examined, nanotechnology is primarily seen as a field of scientific research. Another 
quarter of articles consider nanotechnology to be a relevant economic factor. Political and 
military perspectives are rarely adopted, and in only a few cases are critical ethical or so-
cial views expounded. 
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• In the news media, predominantly scientists (46.6 %) and economic actors (19.6 %) 
comment on nanotechnology. Another 17.5 % of comments are by journalists themselves. 
Therefore, published opinion is largely dominated by these three groups of actors. In the 
context of the “Bill Joy Debate”, comments by “public figures” (i.e. representatives of as-
sociations, churches, trades unions etc.) are also widely published. Particularly in 2004, 
political actors made more appearances in debates on educational policy and science 
support. 

• Almost all relevant main actors evaluate nanotechnology as “rather positive” or very posi-
tive (70.4 %; n=1452). “Political actors” and “journalists” tend to see nanotechnology as 
very positive. A more critical stance is adopted by “public figures”: 22.8 % of all cases rate 
nanotechnology as rather negative and a further 17.5 % as very negative (n=57). 

• The science coverage of nanotechnology in the narrower sense – particularly of 
nanotechnology developments that have not yet translated into applications in industrial 
production – is dominated by scientific institutions, research groups and individual re-
searchers. Topics that cover concrete industrial applications which are, therefore, linked 
to company activities are dominated by economic players and scientists. Ethical and 
socio-cultural points of debate are, however, predominantly discussed by representatives 
of social and other interest groups. The probability of statements by social actors is thus 
highly dependent on the topic structure of the coverage. In this respect, the media agenda 
during the study period (2000–2007) clearly favours representatives from the fields of sci-
ence and the economy. 

• So far, coverage has focussed almost exclusively on the opportunities and potential of 
nanotechnology. Three major types of potential benefits are discussed: “economic” 
(36.8 % of all mentions), “scientific” (26.5 %) and “medical” (20.6 %). Scientific and eco-
nomic actors concentrate on the opportunities whereas individual researchers and scien-
tific institutions stress the “scientific” benefits, and economic actors accentuate the “eco-
nomic” benefits. “Public figures” paint a completely different picture. If they are given an 
opportunity to voice their opinions – which was rarely the case – they do not mention any 
benefits in one-third of their comments but do explicitly mention risks in another third, 
mainly addressing “military”, “ethical-moral” and social risks. 

• Demands are made first and foremost in combination with risk attributions – this is the 
case in only 7.8 % of all articles. Around about three-quarters of all claims refer to risk 
regulation, i.e. the minimization or reduction of potential damages. Demands are mainly 
advanced by scientific actors (30.6 %). 20.6 % of all demands can be attributed to “public 
figures” and a further 14.8 % to “political actors”. 89.4% of the demands made were gen-
erally accompanied by a specific recommended action. The most important recommenda-
tion with regard to handling the risks of nanotechnology procedures and products is the 
“initiation of additional risk research’ (19.7 %, n=178). 

• The marked research focus in the nanotechnology coverage means that the vast majority 
of articles (90.1%) use technical terms in need of an explanation. To familiarise a lay au-
dience with the basic concepts of nanotechnology, a small proportion of the articles (4 %) 
employ comparisons with other technologies (genetic engineering, nuclear power) or 
technological products (e. g. asbestos). Metaphors, figures of speech and other rhetorical 
devices are also used to explain nanotechnology itself and to illustrate its general rele-
vance. The imagery used primarily refers to “size”, “general qualifications of nanotechnol-
ogy”, “size-based designations” as well as references to innovative processes and the po-
tential inherent in nanotechnology. These rhetorical devices are generally positive; a small 
proportion use negative associations: “Pandora´s box” (1 %) and “horror scenarios” 
(1.6 %), for instance. Furthermore, 21.3 % of all articles use adjectives that directly impute 
positive attributes to nanotechnology; only in 4 % of the articles are negatively connotated 
adjectives used. 
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• The central assumption is that the media reduce the complex, diverse phenomenon 
nanotechnology to a few orientational frames that are found in many individual texts. This 
assumption was confirmed. Based on the five frames determined in cluster analysis, the 
analysed articles (N=1696) can be classified as follows: (1) The most important frame is 
called “Research and development” here. It focuses on the mainly uncritical, descriptive 
presentation of events and procedures in the field of fundamental research. Here, 
nanotechnology is an important research field from which important findings can be ex-
pected. As a result, the positive evaluation of nanotechnology is associated with the mere 
scientific knowledge gained; the power of definition remains with the individual research-
ers. This frame applies to more than one-third of all articles (37%). Two other frames, with 
a very similar structure, are called “progress in the field of information and communication 
technologies” (25.2 %) and “economic benefit” (16.5 %). Both frames look considerably 
beyond mere nanotechnology and focus on specific applications in the field of information 
and communication technologies or on as yet unspecified economic uses. Both these 
frames suggest a positive evaluation of nanotechnology by emphasising the opportunities 
for economic growth and prosperity. In this frame entrepreneurs and managers appear as 
the “movers and shakers”. They single-handedly dominate the public discussion and claim 
to be the actors responsible for the economic benefits associated with nanotechnology. 
Another frame focuses on the application medicine and is very much benefit-oriented. It 
is, therefore, called “medical benefit”. This frame was identified in around 8 % of the ana-
lysed articles. In this context, nanotechnology appears to offer great opportunities for im-
proving medical care and the health of all citizens. The “power of definition” is in the 
hands of scientists and researchers whose evaluations are extremely positive. Only one 
out of five frames identified points out that opinions could differ on the subject of 
nanotechnology. This frame is called the “risk-opportunity debate”. It applies to 12 % of all 
articles and deals with nanotechnology as a whole instead of addressing specific applica-
tions and research fields. According to this frame, the inherent risks are all flatly attributed 
to “nanotechnology” as such, and not to individual actors. The main criticism is not di-
rected at abstract social risks but at potential concrete dangers for the health of citizens. 
In this context the demand is advanced for legal regulation in the form of laws and bans. 

 
 
Outlook 
 
When we finally endeavour to assess the current public perception of nanotechnology, an-
other formerly emerging technology, modern biotechnology, could at least provide some cri-
teria for comparison. Between the early 1970s and the early 1980s, no wide public debate 
about biotechnology was launched. Media coverage of this technology focused on aspects of 
technological and social progress. Nevertheless, potential risks were reported right from the 
outset (cf. Hampel/Ruhrmann/Kohring/Görke 1998; Hampel/Pfenning/Kohring/ Görke/Ruhr-
mann 2001). This changed when the first (West-)German test-tube babies were born in the 
mid-1980s. Politicians continued to introduce new research programmes and they also 
launched several initiatives to prepare for the legal regulation of biotechnology and its impact 
assessment. A parliamentary commission (Enquete-Kommission), propelled by divergent 
party interests, conducted a debate on biotechnology that attracted considerable attention in 
the media.  From the mid-1980s until the adoption of the first German law on genetic engi-
neering, a conflict-laden public debate about modern biotechnology took place in the news 
media. Many influential collective actors participated in this debate, e. g. churches, trade un-
ions and numerous social movements. As no acute biotechnological damages materialised 
and the first noteworthy economic successes appeared, media coverage from the 1990s on-
wards focused primarily on the biotechnological benefits. The birth of the cloned sheep Dolly 
in 1997 did, however, trigger another lively ethical debate. All in all, German coverage of bio-
technology by national newspapers can be described as both critical and opportunity-
oriented (cf. Görke/Kohring/Ruhrmann 2000; Kohring/Matthes 2002). 
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Viewed from that angle, nanotechnology can be described as being in the first phase, the 
progress phase. This phase is still largely oriented towards technological progress and as yet 
there has been no public debate. At the same time, nanotechnology, unlike biotechnology in 
the Germany of the 1990s, does not evoke any cultural associations with the National Social-
ists and their ideology of biological selection, the Frankensteinian problem of scientific hubris 
as interference with the natural divine order or, simply, the general system of values con-
nected with the Christian idea of divine creation. If it is true that nanotechnology lacks “these 
characteristics”, then it will not become the subject of critical public debate as long as no 
large-scale acute damage occurs. “Nano Magic” – the most prominent case of damage in the 
media coverage between 2000 and 2007 – did not lead to any major swing in the tone of 
reporting because of its limited impact and because nanotechnology was exonerated of any 
blame. The incriminated product did not have anything to do with nanotechnology except in 
name. We will have to wait and see whether a possible future case of damage or the mere 
reporting of risks could trigger a critical public debate and dent the prevailing, eminently posi-
tive general view of nanotechnology. At all events, one frame that was critical of nanotech-
nology was able to assert itself in the German press. Even if this frame is not at all dominant 
at the moment, it could recruit new contributors and articles in response to concrete events. 
In any case it seems advisable to continue monitoring the media coverage and media take 
on nanotechnology in the future. The news-based “issue attention cycle” will not be com-
pleted for some time; in fact it has only just started to develop. 
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7 Annex A: Tables 

Table 25a: Scientific actors  

Scientific actors Number 
Natural scientists  64 
(Social) scientists 5 
Institut für Nanotechnologie, Karlsruhe 4 
Leibniz-Institut für Neue Materialien (INM) 10 
Fraunhofer Verbund Nanotechnologie 9 
Max-Planck-Institute 50 
Royal Society 10 
Nano2Life (European Network of Excellence for Nanotech-
nology) 

4 

MIT Institute for Technology, Cambridge (Massachusetts) 27 
(Group) Harald Fuchs, Münster 5 
(Group) Roland Wiesendanger, Hamburg 3 
(Group) Hermann Gaub, Munich 10 
(Group) Wolfgang Heckl, Munich (LMU, Chair for Nanobio-
technology) 

7 

Cees Dekker, Dutch physicist (Delfter Institut, NL) 10 
Gerd Binnig/Heinrich Rohrer (Inventor of the scanning tunnel-
ling microscope) 

6 

Günter Oberdörster (nanoexperts/practitioners of environ-
mental medicine) 

7 

Robert Feynman 92 
Physicians/doctors 179 
Other scientific institutions/ 
research groups/scientists 

12 

 
Table 25b: Economic actors  

Economic actors Number 
Actors on the employer’s side   1 
Actors on the employee’s side 1 
Company representatives from the pharmaceutical industry  1 
Company representatives from the textile industry 7 
Company representatives from the construction industry    6 
Company representatives from the chemical industry  25 
Company representatives from the automotive industry 9 
Company representatives from the  information and commu-
nication industry  

79 

Company representatives from the cosmetics industry 2 
Company representatives from the  food industry (including 
agriculture) 

4 

Company representatives from other industrial sectors 6 
520 1 
BASF 11 
Beiersdorf 1 
Henckel 4 
Nestlé 1 
IBM 38 
Industry, commerce 2 
Other economic actors 61 
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Table 25c: Public figures 

Public figures Number 
Public figures (authors, actors, moderators etc.) 12 
Eric Drexler (publicist) 13 
Michael Crichton (author) 12 
Ray Kurzweil (author) 21 
Bill Joy (publicist) 45 

 
 
Table 38: Concrete mentions of benefits (multiple answers: 3 mentions per article were possible) 

 N Percent 
Major sales revenue potential 135 8.4  
New jobs 29 1.8  
Environmental detoxification 13 0.8  
Climate protection 4 0.2  
Sustainability effects 3 0.2  
Improved efficiency in energy conversion 30 1.9  
Reduction of energy consumption 12 0.7  
Solving of energy problems 36 2.2  
New materials 564 35.2  
Medical diagnostics 78 4.9  
Medical therapy 169 10.6  
Cancer therapy 91 5.7  
New medicines 34 2.1  
High performance data storage media 42 2.6  
Miniaturisation in computers 184 11.5  
Improved performance in computers 135 8.4  
Individual safety 16 1.0  
Superhuman powers 7 0.4  
Protection against environmental impact 19 1.2  
Total 1601 100  
 
 
Table 39: Author of the attribution of responsibility by publication (as %) 

 FAZ SZ taz FR Welt FTD Zeit Spiegel Focus 
Federal Government 0.2 0.6 - - 0.2 0.3 - - - 
Political institutions 0.2 - - 1.3 - - - - - 
Central body/Institutions 
and associations 

0.3 - 2.8 0.7 - 0.3 - - - 

Scientific actors/Groups/ 
Institutions 

41.5 35.8 22.2 25.3 38.1 33.9 26.8 50.0   29.3 

Economic actors 9.9 17.3 2.8 16.0   17.4 16.1 11.3 4.0   8.6 
Public figures - 1.2 - - - - - - - 
Science journalists - - - 0.7 - - - - - 
Journalists 0.2 - - - - - - - - 
Foundations/Science 
support 

0.3 - - - - - - - - 

Other actors 0.3 0.6 - 0.7 - 2.1 - - 5.2 
"Nanotechnology"  
(object) 

47.0   43.9 72.2 55.3 44.3 47.3 62   46   56.9 

External circumstances/ 
Situation 

- 0.6 - - - - - - - 

Total 
 100 

n=583 
 100 

n=173 
 100 

n=36 
 100 

n=150 
 100 

n=420 
 100 

n=336 
 100 

n=71 
 100 

n=50 
 100 

n=58 
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Table 47: Concrete mention of risks (Multiple answers: 3 mentions per article were possible) 

 Frequency Percent 
Health risk from fine dust 16 5.6 
Absorption of nanoparticles through the 
skin/lungs 

56 20.7 

Damage to genetic information 5 1.9 
Occupational diseases 1 0.4 
Nanoparticles in the water cycle 1 0.4 
Absorption of nanoparticles by plants 1 0.4 
Destruction of the biosphere 5 1.9 
Other environmentally damaging effects 5 1.9 
Artificial intelligence 11 4.1 
Transcending the human/post-
humanism/trans-humanism 

20 7.4 

Nano-divide 1 0.4 
Nanorobots/microrobots (Crichton, Prey) 34 12.6 
Self-assemblers/replicators 26 9.6 
Grey goo  12 4.4 
Creation of artificial organisms 6 2.2 
Technology abuse 19 7.0 
Science-based mass destruction 6 2.2 
Other 45 16.7 
Total 270 100 
 
 
Table 52: Comparison of the opportunity-risk orientation between the news media (as %) 

Assessment FAZ SZ taz FR Welt FTD Zeit Spiegel Focus ∑ 
Neutral 15.7   16.7   11.4   3.5   9.8  8.5   8.1  10.6   4.5   11.6   
Opportunity-
oriented 

70.5   70.2   48.6   78.3   81.3  80.5   56.5  70.2   84.1   74.5   

Opportunities 
outweigh risks 

4.2   5.4   11.4   5.2   3.4  5.8   12.9  10.6   2.3   5.1   

Balanced (oppor-
tunities and risks) 

4.9   4.2   14.3   2.6   2.1  2.7   9.7  2.1   4.5   4.0 

Risks outweigh 
opportunities 

1.3   0.6   2.9   1.7   0.8  1.0 4.8  - - 1.2   

Risk-oriented 3.4   3.0 11.4   8.7   2.6  1.4   8.1  6.4   4.5   3.7   

Total 
100 

n=553  
100 

n=168  
100 

n=35  
100 

n=115  
100 

n=379  
100 

n=293  
100 

n=62  
100 

n=47  
100 

n=44  
100 

N=1696  
 
 
Table 59: Authors of the demands in the various publications (as %; N=189) 

 FAZ SZ taz FR Welt FTD Zeit Spiegel Focus 
Federal Government - 10.5 - 4.3 - - - - - 
(Other) 
Political actors 

5.4 10.5 11.1 26.1 - 8.7 - - 50.0 

Political institutions 9.5 - - - 5.6 - 5.0 - - 
Central body/institutions and 
associations 

9.5 15.8 11.1 - 5.6 13.0 10.0 - 50.0 

Scientific ac-
tors/groups/institutes 

29.7 42.1 - 34.8 38.9 26.1 30.0 - - 

Economic actors 4.1 - - 4.3 5.6 21.7 10.0 100.0 - 
Public figures 24.3 15.8 11.1 13.0 38.9 4.3 30.0 - - 
Environmental associations 4.1 - 11.1 - - - - - - 
Social groups 5.4 - 33.3 8.7 5.6 4.3 10.0 - - 
Science journalists 1.4 - - - - - - - - 
Journalists 2.7 5.3 22.2 8.7 - 17.4 5.0 - - 
Other actors 4.1 - - - - 4.3 - - - 
Total (N=189) 74.0 19.0 9.0 23.0 18.0 23.0 20.0 1.0 2.0 
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Table 64: Annual comparison of the assessment of nanotechnology in article headlines (as %) 

 2000 2001 2002 2003 2004 2005 2006 2007 ∑ 
No link to nanotech-
nology 

78.5  74.7  74.0  69.3  70.2  74.5  64.7  72.4  72.2  

Positive assessment 9.0  11.2  11.6  12.1  13.3  9.3  9.8  12.9  11.1  
Neutral 11.5  13.7  13.5  17.1  14.9  13.4  21.9  12.4  14.9  
Negative assess-
ment 

1.0  0.4  0.9  1.5  1.6  2.8  3.7  2.4  1.8  

Total 
100 

n=200  
100 

n=233  
100 

n=215  
100 

n=199  
100 

n=248  
100 

n=216  
100 

n=215  
100 

n=170  
100 

N=1696  
 
 
Table 65: Assessment of nanotechnology within the article headings of the publications examined (as %) 

 FAZ SZ taz FR Welt FTD Zeit Spiegel Focus ∑ 

No link to nanotech-
nology 

71.6  75.6  62.9  76.5  69.9  73.4  72.6  72.3  75  72.2  

Positive assessment 10.7  6.0  8.6  14.8  15.3  10.2  11.3  2.1  9.1  11.1  
Neutral 16.5  14.9  20.0  7.8  13.5  14.7  14.5  25.5  11.4  14.9  
Negative assess-
ment 

1.3  3.6  8.6  0.9  1.3  1.7  1.6  - 4.5  1.8  

Total 100 
n=553  

100 
n=168  

100 
n=35  

100 
n=115  

100 
n=379  

100 
n=293  

100 
n=62  

100 
n=47  

100 
n=44  

100 
N=1696  

 
 
Table 72: Use of images in the individual publications (frequencies) 

 FAZ SZ taz FR Welt FTD Zeit Spiegel Focus ∑ 
Size comparisons 58 30 3 31 45 37 6 6 4 220 
Reference to materiality and its 
potential 

9 1 0 0 2 2 0 0 0 14 

Formulations which illustrate 
the relationship to nature 

4 1 0 1 1 1 2 0 0 10 

Size-related description 13 5 2 8 18 13 4 4 3 70 
Reference to visibility or sen-
sory perceptibility 

1 0 0 1 1 0 0 1 0 4 

Reference to revolution, inno-
vation and future viability  

13 4 6 9 8 4 7 7 2 60 

Negative images or metaphors 8 2 0 3 2 1 1 2 0 19 
Designations for nanotechnol-
ogy as a whole 

26 10 1 13 18 13 5 2 1 89 

Other descriptive terms 4 0 1 0 0 5 4 1 0 15 
Other images 29 15 3 11 16 15 13 2 7 111 
Total 165 68 16 77 111 91 42 25 17 612 
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Table 73: Images used in conjunction with nanotechnology (n=612) 

 N  % 
Mathematical indications of size (nanoparticles – no larger than 100 x 10-9, 
millionth of a millimetre) 

101 16.5  

One million times thinner than a human hair (comparison with the thick-
ness of a hair) 

90 14.7  

Key technology 40 6.5  
Science Fiction 30 4.9  
Future technology 29 4.7  
Revolutionising/revolution 25 4.1  
Nanos = Ancient Greek for dwarf 24 3.9  
Kingdom of dwarves 16 2.6  
Size comparison: the size of a nanoparticle is compared to a football, 
corresponds to the ratio between (…) 

15 2.5  

Third industrial revolution 12 2.0  
Cross-sectional technology 12 2.0  
Hype word/hype technology 12 2.0  
Horror scenario 10 1.6  
Learning from nature 8 1.3  
One thousand times smaller than  a cell in the human body 6 1.0  
World of the millionth of a millimetre 6 1.0  
Pandora’s box 6 1.0  
Basic technology of the twenty-first century 6 1.0  
True to scale comparison: Moving a molecule with the tip of a microscope 
is like wanting to (...) with the tip 

5 0.8  

Dwarf science 5 0.8  
Technology of dwarves 4 0.7  
The kingdom of atoms (molecules) 4 0.7  
A nanometre is the millionth part of a millimetre; this corresponds to the 
size relationship between a hot air balloon and (…) 

3 0.5  

Smallest of all worlds 3 0.5  
Lilliput 3 0.5  
Invisible partners 3 0.5  
Bio(-), Nano(-), Info(-) 3 0.5  
Scarcely imaginable small world 2 0.3  
World of the microcosm 2 0.3  
Dust 2 0.3  
Risk technology 2 0.3  
The stuff the future is made of 1 0.2  
Tool box 1 0.2  
Formulations which illustrate the relationship to nature 1 0.2  
Overcoming dependency on nature and its forms/overcoming nature 1 0.2  
Quantum world 1 0.2  
Limit of visibility 1 0.2  
Gold rush atmosphere 1 0.2  
Nano, a future-centric word 1 0.2  
Change in paradigms 1 0.2  
Miracle 1 0.2  
Golden age 1 0.2  
Nanoists 1 0.2  
Other images/metaphors 111 18.1  
Total 612 100  
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8 Annex B: Examples of articles and illustrations 

B 1: Examples of articles which could not be assessed as articles on nanotechnology because  they did not mention it all or only mentioned it in 
passing (I–III) examples of articles which use the partial word “nano*” without any link to nanotechnology  

 
Example I: (…) “The shares of the nanotechnology company  

Neosino increased by about 170% since the IPO at the 
beginning of January.” (Die Welt, 27.01.2007, p. 19) 

Example II: ( …) above all in bio- and nanotechnology (FAZ, 
06.02.2006, p.4) 
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Example III: Mere mention (taz, 25.01.2006, p. 18)  
 
 

Example IV: “Nano” as a reference to the size range The 45-minute 
film rarely reaches the nanolevel of thoughts and values which Schätz-
ing constantly seeks.” (Süddeutsche Zeitung, 19.05.2007) 
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Example V: Use of the partial word “nano” to create a new product name iPod Nano (FAZ. 25.03.2006, p. 18) 
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B 2: Examples of articles on the opportunity-risk debate about nanotechnology 
 
B 2.1: Highlighting the opportunities 

(Süddeutsche Zeitung, 16.08.2006) 
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B 2.2: Example of an article on the opportunity-risk debate (Part I) (Financial Times Deutschland, 21.02.2006, p. 33) 
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 B 2.2: Example of an article on the opportunity-risk debate (Part I) (Financial Times Deutschland, 21.02.2006, p. 33) 
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B 2.3:  Example of an article highlighting the risks 

 
Financial Times Deutschland, 20.02.2006, S. 28 

 



 
 
124 BfR-Wissenschaft

 B 3: Example of an article on language analysis 

 (FAZ, 22.03.2006, S. N1) 

(Süddeutsche Zeitung, 16.08.2006, S. 49 
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B 4: Example of an article on image analysis I 

   
 
 (Financial Times Deutschland, 30.11.2006, S. 29)             
   (Spiegel 17/2006, S.137) 
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B 4: Example of an article on image analysis II 

 
(FAZ, 22.03.2006, S. N1) 
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B 5: Example of an article - framing 
 
B 5.1: Frame ‘Research and development” 
 

  
(Frankfurter Allgemeine Zeitung, 01.06.2006, S.38) 
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B 5.2: Frame ‚Fortschritt im Bereich IuK’ 

(Frankfurter Allgemeine Zeitung, 28.11.2007) 
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 (Frankfurter Allgemeine Zeitung, 26.05.2004) 
 

 
                  (Frankfurter Allgemeine Zeitung, 26.05.2004) 
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B 5.3: Frame „Wirtschaftliche Nutzung“ 

                             
(Frankfurter Rundschau, 31.08.2004)            (Die Welt, 03.04.2006)                            
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(Die Welt, 15.04.2002) 
 

(Frankfurter Rundschau, 31.08.2004) 
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B 5.4: Frame „Medizinischer Nutzen“ 
 

 
(Financial Times Deutschland, 08.11.2001) 
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(Die Zeit, 26/2006) 
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(Die Welt, 28.10.2005) 
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B 5.5: Frame “Risk debate” 
 

 
 

(taz, 09.02.2007) 
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(Frankfurter Allgemeine Zeitung, 29.08.2007) 
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(Frankfurter Allgemeine Zeitung, 06.06.2005) 
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9 Annex C: Code book and lists 

“Risk perception of the subject nanotechnology: analysis of media coverage” 
 
Working definition nanotechnology  
“Nano” (Ancient Greek for dwarf): In the scientific context nano describes a unit which corre-
sponds to a billionth part (10-9 = 0,000 000 001). Nanotechnology moves in a range of a bil-
lionth metre (10-9 meter) which designates the area in which more and more quantum physics 
effects play an important role. Nanotechnology describes and offers methods and/or proc-
esses which make possible the manipulation of these tiny components of nature. Hence, 
nanotechnology cannot be reduced to one area or market; it is far more the case than it is 
interdisciplinary. Almost all scientific faculties and research institutions as well as a large 
number of sectors use nanotechnology. 
 
General coding instructions  
General comment: unless the coding instruction explicitly requires something else, only clear 
article contents are coded, i.e. only what is explicitly mentioned and not what the coder may 
have in terms of background knowledge about the situation or individual actors. 
 
The subject matter of the investigation is an analysis of coverage of nanotechnology between 
January 2000 and December 2007 with regard to agenda setting, media framing (issue- spe-
cific and generic) and theoretical discussion aspects. The examination focussed on the na-
tional dailies Frankfurter Allgemeine Zeitung, Süddeutsche Zeitung, Tageszeitung, Frank-
furter Rundschau and Die Welt, the news magazine  Financial Times Germany, Focus and  
Der Spiegel  as well as Die Zeit, the most important German weekly newspaper. 
 
Investigation unit 
All newspaper articles in the above journals or newspapers were initially sourced via the 
relevant online archives of the GBI media database (cut-off date 11 March) using the key 
words nano* or combinations like “nanotechnology”, “nanotechniques”, “nanoscience”, 
“nanomaterials”, and “nanoparticles” and selected after examination. All the articles for cod-
ing are available as texts.  
 
Analytical unit/coding unit 
The individual article is the analytical unit. 
 
Coding condition 
Within the article nanotechnology must play a key role in order for the content variables like 
main topic, actors, opportunities or risks to be coded. In this context the deciding factor is not 
that most of the lines are devoted to nanotechnology. However, there must be a correlation 
between the number of lines, the importance of and the content presented on this topic. 
Consequently, all articles with 50% nanotechnology content are to be fully coded. The mere 
mention of nanotechnology – for instance within the framework of stock exchange reports, as 
a course of study or future technology – is not sufficient for coding. In this case only the iden-
tifiers (including the word field analysis) are recorded.  
 
If it is not explicitly mentioned, the subject nanotechnology must be identified through proc-
esses, new methods or innovative applications in conjunction with the size range “nano-
metre”. In this case the size range must be explicitly mentioned. 
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Examples of an implicit link to nanotechnology 
“The solid consists of many, alternating thin layers of barium and calcium chloride. The indi-
vidual layers are just a few millionths of a millimetre (nanometre thick). For the production of 
these so-called heterostructures the researchers (…).” (FAZ, 10.01.2001, p. N1) 
 
“The cause of this unusual electrical behaviour are so-called surface phenomena which only 
occur in thin layered surfaces in the nanorange (…).“(FAZ, 10.01.2001, p. N1) 
 
“In the race for faster and faster processors the transistors (…) must become smaller and 
smaller so they can fit onto a circuit board – in the case of the next generation electricity will 
only have to cover a distance of 45 nanometres. In order to be able to further reduce the 
size, engineers must improve the isolation layer in the transistors (…) after more than ten 
years research they have succeeded in replacing the silicon oxide used so far with a new 
compound with superior material properties” (SZ, 30.01.2007, p. 16) 
 
“The researchers around Pierre Petroff (…) have produced a tiny circuit board made of the 
semi-conductive material gallium arsenide. So-called quantum points made of indium ar-
senide are embedded in it. These are nanosized collections of atoms in which charge carri-
ers can only assume discrete conditions. If the 200 nanometre thick board is irradiated with 
short laser pulses, free electrons and positively charged holes are created in the gallium ar-
senide (…).“ (FAZ, 10.01.2001, p. N3) 
 
“As once dreamt up by Hollywood and projected on the big screen, cancer medication is 
soon to be directly transported via the blood stream to the sick cell by means of a submarine 
measuring only one nanometre (10-9 metre) in size (…).“ (taz, 23.03.2007) 
 
 

Rule of thumb:  Inclusion of the article when at least 50% is devoted to the subject of nanotechnology and/or 
content relevance (information on the main topic, actors, opportunities or risks) 
 

 
 
Decision tree 
Is this an article about nanotechnology and how in depth should my analysis of it be?  
 
Procedure 
1 The first step is to read the entire article in order to determine whether the above inclusion 

criterion “nanotechnology is the main topic” actually applies. Identifiers are coded. 
2 Coding of individual variables in the article can begin during the second reading. When 

coding a few variables it is necessary to read the whole article or parts of it again (please 
note the coding instructions). It may helpful to make notes whilst reading. 

3 In cases of uncertainty the entire article should be read once more. 
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Fig. 25: Decision tree 

 
 
 
Organisational details 
All documents, information and updates on the media analysis “Risk perception of nanotech-
nology” are documented in the joint project file on the BSCW work platform. 

• The individual working times and the status of coding are continuously recorded in a joint 
excel file. 

• Uninterrupted coding work should not exceed three hours as otherwise major concentra-
tion losses are to be expected. 

• Discussion of individual codings or agreements amongst coders is desirable. The deci-
sions taken and the rules derived from them are to be documented in a transparent man-
ner for everyone. 

• All rules and innovations agreed in the coding process must be documented on the joint 
BSCW work platform. 

• Additions to the topic, actor and image lists are undertaken continuously on the joint 
BSCW work platform. Hence the first step when commencing work is to open the updated 
lists. 

• Care should be taken to ensure each coder codes articles from all years and all newspa-
pers/journals to avoid any systematic differences because of the choice of article. 

• Coded articles are to be given a “consecutive number” and a coder abbreviation as the 
identifiers, and are to be stored in the corresponding file for processed articles. 

 
 

Please note 
When coding attention should focus generally on the link to nanotechnology. All variables in this codebook only 
refer to parts/sections of an article which deal with the subject nanotechnology and only then are they to be 
coded. The goal of the content analysis is to present the picture of topics, presentation and assessment of 
nanotechnology in the coverage by the print media. Other subjects are not of interest in terms of content!  

Is the word “nanotechnology” used?  
Are the applications, methods, events 
described linked to nanotechnology? 

Does the subject nanotechnology play 
a central role within the article?  
i.e. is 50 % or more of the article de-
voted to the subject? 

Full analysis of the article 

yes 

yes 

yes 

yes 

no 

no 

no 

no 

Is the size range “nanometre” men-
tioned? Are the applications, methods 
etc. described attributed to phenomena 
in this size range? 

Does the section on nanotechnology 
have content relevance? i.e. is it possi-
ble to identify the main topic and actor 
or opportunities or risks? 

Abbreviated analysis of the article: 
only formal details and word field 
analysis. 
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A. Formal characteristics 

Var. No./ 
SPSS Abbrevia-
tion 

Variable Code Form 

V1 
 

ID number of the 
article 

1001-x 
3001-x 
5001-x 
7001-x 

(Zahlenbereich Johanna) 
(Zahlenbereich Silvia) 
(Zahlenbereich Andreas) 
(Zahlenbereich Moritz) 

V2 Coder 1 
2 
3 
4 

Johanna Kaminski 
Silvia Leitel 
Andreas Thieme 
Moritz Raulfs 

V3_1 Publication 1 
2 
3 
4 
5 
6 
7 
8 
9 

Frankfurter Allgemeine Zeitung  
Süddeutsche Zeitung 
Tageszeitung 
Frankfurter Rundschau 
Die Welt 
Financial Times Dtld. 
Die Zeit 
Der Spiegel 
Focus 

V 3_2 Source/author of 
the article 

1 
2 
3 

 
4 
5 

News agency (e.g. dpa, AFP, Reuters, ddp) 
Editor/correspondent of the newspaper (own 
contribution) 
Mixed form (correspondent or editor, and 
new agency) 
Guest author (e.g. politician) 
No details  
Not decidable 

V4 Day 1 - 31 1-31 
V5_1 Month 1-12 January-December 
V5_2 Issue 1-x Issue number 
V6 Year 0-7 2000–2007 
V7 Impression after 

reading 
1 
2 
3 

 
0 

For 
Neutral 
Against 
 
No link to nanotechnology 

V8 Headline string Main title 
V9 Headline 

Evaluation 
0 

 
1 
2 
3 

No link to nanotechnology 
 
 
Positive evaluation of nanotechnology 
Neutral 
Negative evaluation of nanotechnology 

V10_1 Scale of the 
article 

1 
2 
3 
4 
5 
6 
7 
8 

up to 1/16 page 
up to 2/16 = 1/8 page 
up to 4/16 = 1/4 page 
up to 5/16 = approx. 1/3 page 
up to 8/16 = 1/2 page 
up to 10/16= approx. 2/3 page 
up to 12/16 = approx.3/4 page 
up to 16/16 = 1 page 

V10_2 Scale of the 
article (relation) 
 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

¼ text page               
½ text page               
¾ text page               
1 text page                 
up to 1 ½ text pages 
up to 2 text pages          
up to 2 1/2 text pages   
up to 3 text pages          
up to 4 text pages  
more than 4 text pages 
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A: Formal Characteristics  

Var. No./ 
SPSS Abbreviation 

Variable Code Form 

V10_3 Scale of the article 
(relation) 

1 
2 
3 
4 
5 
6 
7 
8 

¼ page 
½ page 
1 page 
2 pages 
3 pages 
4 pages 
5 pages 
More than 5 pages 

V11 Section 0 
 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

 
13 

Not identifiable 
 
Title page 
Politics/domestic 
Politics/foreign 
Economy/finances 
Feature/arts section 
Knowledge/science 
Sport 
Travel/transport 
Advice 
Local section 
Weekly supplement 
Opinion page  
 
Other/other section 

V12 Page 0 
1-x 

Not identifiable 
Page 

V13 Media form 1 
2 
3 
4 
5 
6 
7 
8 

News 
Report 
Comment/column/editorial 
Interview 
Readers’ letter 
Portrait 
Essay 
Other 

V14_1 Percent 0 
1 
2 
3 
4 

No reference to nanotechnology 
 
up to 25  % of the article 
up to 50 % of the article 
up to 75 % of the article 
up to 100 % of the article 

14_2 
 

Filter -99 
0 
1 

11 

Question not relevant 
No  (�go to V15_1) 
Yes    (� go tot V16_a) 
Filter question not asked 
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Word field analysis of “ excluded“ articles (an insignificant part of the article is dedicated to nanotechnol-
ogy) 
 
Pease note: In the case of articles which meet the inclusion criterion (see p. 4), please ignore variables 
V15_1 to V15_3 and go to V16! 
Var. No. / 
SPSS Abbreviation 

Variable Code Form 

V15_1 Link 0 
1 
2 

No link to nanotechnology 
Direct/identifiable link to nanotechnology 
Not clear 

V15_2 Association 1 
2 
3 
4 
5 
6 
7 
8 
9 

 
10 
11 
12 
13 
14 

 
999 

Speed (real) 
(Unimaginable) speed 
Weight (real) 
(Unimaginable) lightness 
Size/length (real) 
(Unimaginable) size= tiny 
Power (real) 
(Unimaginably low) power 
Nanotechnology as a course of study/field of 
research 
”The nanotechnology“ 
Company name 
Product name 
Nanotechnology products 
Mention of an individual 
 
Other 

V15_2b Association II 0 
 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
 

11 
 

99 

No link to nanotechnology 
 
Political association 
Social association 
Cultural association 
Legal association 
Economical association 
Ethical-moral association 
Scientific association 
Military association 
Ecological association 
Sport 
 
Other 
 
Not decidable 

V15_3 Coinage 0 
 

string 

No new terms 
 
Open recording 
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B: “Recipient angle” 

Var. No. / 
SPSS Abbreviation 

Variable Code Form 

V16_a Recognisability 0 
 

1 
-99 

No 
 
Yes 
Not completely coded article 

V16 Media style 1 
2 

 
-99 

Descriptive/factual 
Interpretative/evaluative/opinion oriented 
 
Not fully coded article 

V17_1 Information 
content 

1 
2 
3 
4 
5 

 
-99 

Very low 
(Rather) low 
Average 
(Rather) high 
Very high 
 
Not fully coded article 

V17_2 Technical terms 
I 

0 
 

1 
2 
3 
4 

 
-99 

None 
 
1 
2 
3 
more than 3 
 
Not fully coded article 

V17_3 Technical terms 
II 

0 
 

1 
2 

-99 

Are not used 
 
Yes, are (at least partially) explained 
No, are not explained 
Not fully coded article 

V17_4 Background 
information 
 

0 
1 

 
2 

-99 

No 
Yes 
 
Not decidable 
Not fully coded article 

V18_1 Comprehensibil-
ity I: Complexity 

1 
2 
3 
4 
5 

-99 

Very low 
(Rather) low 
Average 
(Rather) high 
Very high 
Not fully coded article 

V18_2 Comprehensibil-
ity II: 
Simplicity 

1 
2 
3 
4 
5 

-99 

Simple 
Rather simple 
Neither/nor 
Rather complicated 
Complicated 
Not fully coded article 

V18_3 Comprehensibil-
ity III: 
Structure 

1 
2 
3 
4 

-99 

Strictly structured 
Structured 
Rather unstructured 
Not structured 
Not fully coded article 

V18_4 Comprehensibil-
ity IV: Brevity 

1 
2 
3 
4 
5 

-99 

Too short 
Rather short 
Neither/nor 
Rather expansive 
Too expansive 
Not fully coded article 

V19 Article focus 
(time) 

1 
2 
3 
4 

-99 

Past 
Present 
Near future 
“Distant” future 
Not fully coded article 

C: Image analysis: 
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Only those images are taken into account which deal in some way or another with the subject 
nanotechnology 
Var. No. / 
SPSS Abbreviation 

Variable Code Form 

V20 Number 0 
1-x 
-99 

0 
State number 
Not fully coded article 

V21_1 – 
V21_3 

Subject of image 1-x 
-777 

See  List of topics (List 1) 
Image content not depicted in analytical 
material 

V22_1 – 
V22_3 

Visualisation 0 
 

1 
2 
3 
4 
5 
6 
7 
8 

 
9 

 
99 

 
 

-777 

Image not depicted in analytical material 
 
Microscope image 
Size comparison 
Technical devices 
Everyday articles 
Food 
Cars 
Individuals 
Animals/nature 
 
Cannot be classified 
 
Image content not identifiable because of 
the quality of the analytical material 
 
Image content not depicted in analytical 
material 
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D: Topic structure 

Var. No. / 
SPSS Abbreviation 

Variable Code Expression 

V23 Localisation 0 
 
 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

 
 

12 
13 

 
 

14 
15 

 
 

16 
17 
18 
19 
20 
21 

-99 
22 

Not identifiable 
 
Individual countries 
Australia 
China 
Germany 
France 
Israel 
Japan 
Netherlands 
Switzerland 
South Korea 
U.K./England 
U.S.A. 
 
Alliances 
EU/EC (European Community) 
UN/United Nations 
 
Several countries 
Several countries involved (including Germany) 
Several countries involved (not including Ger-
many) 
 
Large regions 
Europe 
North America 
South America 
Asia 
Australia 
Africa 
Not fully coded article 
Other 

V24 Main topic 1 - x 
-99 

See List of topics (List I)  
Not fully coded article 

V25 Sub-topic 0 
 

1 - x 

No sub-topic addressed 
 
See List of topics (list I) 

V26 Topic per-
spective 

0 
 

1 
2 
3 
4 
5 
6 
7 
8 
9 

Not decidable 
 
Political perspective 
Social perspective 
Cultural perspective 
Legal perspective 
Economic perspective 
Ethic-moral perspective 
Scientific perspective 
Military perspective 
Other 

V27 Relevance 0 
 

1 
2 
3 
4 

Not identifiable 
 
Individual relevance 
Particular relevance 
Overall social relevance 
Universal/global relevance 
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E: Actor level/level of spokesperson’s comment 

 
Please note: For the following codes all details which refer to the same situation must be given the same 
Roman numerals. Up to three (main) actors per article may be coded. The First main actor to be coded is 
the most important actor in an article, not the actor mentioned first! The determining factor is the amount of 
space or time accorded to the angle of that actor. If two actors are on a par, then the actor mentioned first 
should be coded first.  
 
 
The following variables make up a set: 
 
First mention in text: Level 1 
• Actor (I), prominence (I), contradiction (I), conclusion (I), link to topic (I), assessment 
• Actor (II), prominence (II), contradiction (II), conclusion (II), link to topic (II), assessment 
• Actor (III), prominence (III), contradiction (III), conclusion (III), link to topic (III), assessment 

Var. No. / 
SPSS Abbreviation 

Variable Code Form 

V28_I 
- 
V28_III 

Actor (I-III) 0 
 

1-x 
 

-99 

No actor 
 
See List of actors 
 
Not fully coded article 

V29_I 
- 
V29_III 

Prominence (I– III) 1 
2 
3 

 
-99 

Dominant, central 
Equal weighting 
On the fringes 
 
Not fully coded article 

V30_I 
- 
V30_III 

Contradiction 0 
 

1 
2 

 
-99 

Attitude not contradicted 
 
Attitude contradicted 
Not identifiable 
 
Not fully coded article 

V31_I 
- 
V31_III 

Conclusion 0 
 

1 
2 

 
-99 

Attitude not presented at the end as conclusion 
 
Attitude presented at the end as conclusion 
Not identifiable 
 
Not fully coded article 

V32_I 
- 
V32_III 

Link to the topic  
(= sub-topic) 

1 – x 
 

-99 

See List of topics 
 
Not fully coded article 

V33_I 
- 
V33_III 

Assessment 0 
 

1 
2 
3 
4 
5 

 
-99 

No assessment 
 
Very positive 
Rather positive 
So-so 
Rather negative 
Very negative 
 
Not fully coded article 
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F: Opportunities/benefits and risk dimension 
 
Please note: For the following codes all details which refer to the same situation must be given the same 
Roman numerals.  Up to three risks, opportunities, demands and forecasts and the related variables can be 
recorded.  
 
The following variables make up a set: 
Mentioned first in the text: 
• Benefit dimension (I), concrete benefit (I), expectation of occurrence of benefit (I), actor responsible for 

the benefit (I), author of the attribution of responsibility (I) 
• Risk dimension (I), concrete risk (I), expectation of occurrence of risk (I), actor responsible for the risk 

(I), author of the attribution of responsibility (I) 
• Demand (I), instruction (I), author of instruction (I), recipient of instruction (I) 
• Forecast (I), author of forecast (I) 
 
Mentioned second in the text: Level ll 
� Benefit dimension (II), concrete benefit (II)… 
 
If no statement is made in the article on one of the variables in the variable set, then this should be coded 0! 
 
Var. No. / 
SPSS Abbreviation 

Variable Code Form 

V34 Benefit dimension 
(I – III) 

0 
 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

 
99 

-99 
 

Not mentioned/no benefit  
 
Diffuse benefit (not futher specified) 
Medical benefit 
Scientific benefit 
Economic benefit 
Legal benefit 
Political benefit 
Individual benefit 
Ethical-moral benefit 
Military benefit 
Public/social benefit 
Ecological benefit 
 
Other benefit 
Not fully coded article 
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Continuation F: Opportunities/risks and risk dimension 

Var. No. / 
SPSS Abbreviation 

Variable Code Form 

V35_I  
- 
V35_III 

Concrete benefit 
(I - III) 

0 
 
 

1 
2 

 
 

3 
4 
5 
6 

 
7 
8 

 
9 

 
 

10 
11 
12 
13 

 
 

14 
15 
16 

 
 
 

17 
18 
19 

 
999 
-99 

Benefit not concretised 
 
Economic 
Major sales revenue potential 
New jobs 
 
Ecological 
Environmental detoxification 
Climate protection 
Sustainability effects 
Improved efficiency in energy conversion 
 
Reducing energy consumption 
Solving energy problems 
 
New materials 
 
Medical 
Medical diagnosis 
Medical treatment 
Cancer treatment (special) 
New medicines 
 
Technical 
Higher performance data storage media 
Miniaturisation in the computer segment 
Improved performance in the computer 
segment 
 
Military 
Individual safety 
Superhuman powers 
Protection against environmental impact 
 
Other 
Not fully coded article 

V36_I 
- 
V36_III 

Expectation of 
the occurrence 
of a benefit (I – 
III) 

0 
 

1 
2 
3 
4 
5 

-99 

No assessment 
 
Unlikely 
Rather unlikely 
Rather likely 
Very likely 
Benefit already occurred  
Not fully coded article 
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Continuation F: Opportunities/benefits and risk dimension 

Var. No. / 
SPSS Abbreviation 

Variable Code Form 

V37_I 
- 
V37_III 

Person responsible 
for benefit (I – III) 

0 
 
 

1 
2 
3 
4 
5 
6 
7 

 
9 

10 
11 
12 
13 
14 
15 
16 
17 

 
20 

 
30 

 
-99 

Not named 
 
Persons 
Federal government 
Opposition 
Other political actors 
Political institutions 
Ethics council/ethics committee 
Central bodies/institutions and associations 
Scientific actors/groups/institutions  
 
Economic actors 
Public figures 
Environmental associations 
Social groups 
Church 
Science journalists  
Journalists  
Foundations/science support 
Other actors 
 
“The nanotechnology“ (object) 
 
External circumstances/situation 
 
Not fully coded article 

V38_I 
- 
V38_III 
 

Author of the attri-
bution of responsi-
bility 
 

0 
 
 

1 
2 
3 
4 
5 
6 
7 

 
9 

10 
11 
12 
13 
14 
15 
16 
17 

 
-99 

Not named 
 
Persons 
Federal government 
Opposition 
Other political actors 
Political institutions 
Ethics council/ethics committee 
Central bodies/institutions and associations 
Scientific actors/groups/institutions  
 
Economic actors 
Public figures 
Environmental associations 
Social groups 
Church 
Science journalists  
Journalists  
Foundations/science support 
Other actors 
 
Not fully coded article 
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Continuation F: Opportunities/benefits and risk dimension  

Var. No. / 
SPSS Abbreviation 

Variable Code Form 

V39_I 
- 
V39_III 
 

Risk dimension (I - 
III) 

0 
 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

 
 

99 
-99 

Not mentioned/no risk 
 

Diffuse risk (not further specified) 
Health risk 
Scientific risk 
Economic risk 
Legal risk 
Political risk 
Individual risk 
Ethical-moral risk 
Military risk 
Public/social risk 
Ecological risk 
 
 
Other risk 
Not fully coded article 
 

V40_I 
- 
V40_III 
 

Concrete risk (I - III) 0 
 
 

1 
2 
3 
4 
5 

 
 
 

6 
 

7 
8 
9 

10 
 
 

11 
12 

 
13 

 
 

14 
15 
16 
17 
18 

 
19 
20 

999 
-99 

Risk not specified 
 
For Man 
Health risk, fine dust 
Absorption of nanoparticles through the skin/lungs 
Damage to genetic information 
Occupational diseases 
Data abuse/unnoticed personal surveillance/discrimination 
 
For the environment 
 
Nanoparticles as a new class of non-biodegradable con-
taminants 
Nanoparticles in the water cycle 
Absorption of nanoparticles by plants 
Destruction of the biosphere 
Other environmentally damaging effects 
 
Ethical/moral 
Artificial intelligence 
Transcending man/“posthumanism”/transhumanism 
 
“Nano-divide“ 
 
Ficticious 
Nanorobots/microrobots (Crichton’s “Prey") 
Self-assemblers/replicators 
Grey goo  
Creation of artificial organisms 
“Material convertors (Fiction:  
Marcus Hammerschmitt’s “The Censor“) 
Technology abuse 
Knowledge-based mass destruction 
Other 
Not fully coded article 

 
 



 
 

153 BfR-Wissenschaft 

 

Continuation F: Opportunities/benefits and risk dimension  

Var. No./ 
SPSS Abbreviation 

Variable Code Form 

V41_I 
- 
V41_III 
 

Occurrence of a risk 
(I –III) 

0 
 

1 
2 
3 
4 
5 

-99 

No assessment 
 
Unlikely  
Rather unlikely  
Rather likely 
Very likely 
Risk already occurred 
Not fully coded article 

V42_I 
- 
V42_III 
 

Actor responsible for 
the risk (I – III) 

0 
 
 

1 
2 
3 
4 
5 
6 
7 

 
9 

10 
11 
12 
13 
14 
15 
16 
17 

 
20 

 
30 

 
-99 

Not named 
 
Persons 
Federal government 
Opposition 
Other political actors 
Political institutions 
Ethics council/ethics committee 
Central bodies/institutions and associations 
Scientific actors/groups/institutions  
 
Economic actors 
Public figures 
Environmental associations 
Social groups 
Church 
Science journalists  
Journalist  
Foundations/science support 
Other actors 
 
“The nanotechnology“ (object) 
 
External circumstances/situation 
 
Not fully coded article 

V43_I 
- 
V43_III 
 

Author of the attribu-
tion of responsibility 
 
 
 

0 
 
 

1 
2 
3 
4 
5 
6 
7 

 
9 

10 
11 
12 
13 
14 
15 
16 

 
17 

 
-99 

Not named 
 
Persons 
Federal government 
Opposition 
Other political actors 
Political institutions 
Ethic council/ethics committee 
Central bodies/institutions and associations 
Scientific actors/groups/institutions  
 
Economic actors 
Public figures 
Environmental associations 
Social groups 
Church 
Science journalists  
Journalist  
Foundations/science support 
 
Other actors 
 
Not fully coded article 
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Continuation F: Opportunities/benefits and risk dimension 

Var. No. / 
SPSS Abbreviation 

Variable Code Form 

V44_I 
- 
V44_III 
 

Demand (I-III) 0 
 

1 
2 
3 

 
4 
5 
6 

 
9 

-99 

Not mentioned/no demand  
 
Risk regulation 
Promotion of the benefit 
Both regulation of risk and promotion of benefit 
 
Research/studies 
Ethical standards 
Improved information/dialogue 
 
Other demands 
Not fully coded article 

V45_I 
- 
V45_III 
 

Instruction (I-III) 0 
 
 

1-x 
 

-99 

No concretisation 
 
 
See List of instructions 
 
Not fully coded article 

V46_I 
- 
V46_III 

Author of the 
demand (I-III) 

0 
 
 

1 
2 
3 
4 
5 
6 
7 

 
9 

10 
11 
12 
13 
14 
15 
16 

 
17 

 
-99 

Not named 
 
Persons 
Federal government 
Opposition 
(Other) political actors 
Political institutions 
Ethics council/ethics committee 
Central bodies/institutions and associations 
Scientific actors/groups/institutions  
 
Economic actors 
Public figures 
Environmental associations 
Social groups 
Church 
Science journalists  
Journalists  
Foundations/science support 
 
Other actors 
 
Not fully coded article 
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Continuation F: Opportunities/benefits and risk dimension 

Var. No. / 
SPSS Abbreviation 

Variable Code Form 

V47_I 
- 
V47_III 

Recipient of the 
demand (I–III) 

0 
 
 

1 
2 
3 
4 
5 
6 
7 
9 

10 
11 
12 
13 
14 
15 
16 
17 

 
-99 

Not named 
 
Persons 
Federal government 
Opposition 
(Other) political actors 
Political institutions 
Ethics council/ethics committee 
Central bodies/institutions and associations 
Scientific actors/groups/institutions  
Economic actors 
Public figures 
Environmental associations 
Social groups 
Church 
Science journalists  
Journalists  
Foundations/science support 
Other actors 
 
Not fully coded article 

V48_I 
- 
V48_III 

Forecast (I–III) 0 
 

1 
2 
3 

-99 

Not known/no forecast 
 
Good forecast 
Poor forecast 
Not  assessable  
Not fully coded article 

V49_I 
- 
V49_III 

Author of the 
forecast (I–III) 

0 
 
 

1 
2 
3 
4 
5 
6 
7 

 
9 

10 
11 
12 
13 
14 
15 
16 

 
17 

 
-99 

Not named 
 
Persons 
Federal government 
Opposition 
Other political actors 
Political institutions 
Ethics council/ethics committee 
Central bodies/institutions and associations 
Scientific actors/groups/institutions  
 
Economic actors 
Public figures 
Environmental associations 
Social groups 
Church 
Science journalists  
Journalists 
Foundations/science support 
 
Other actors 
 
Not fully coded article 
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G: Genetic framing  
 
Various characteristics of reporting are examined here. Please read the corresponding instructions like a ques-
tionnaire. All questions are to be answered by YES or NO.  
 
Coding: The questions are directed towards the entire content of the article/part of article which deals with 
nanotechnology, also towards the comments of the spokespersons or indirect quotations. The passages which 
lead to a yes coding should be clearly identifiable but need not dominate the entire article. It is not important 
whether statements were made by the journalist themselves or other spokespersons. 
Var. No. / 
SPSS Abbreviation 

Variable Code Form 

V50 Negativity 1 
0 

yes 
no 

V51 Personalisation 1 1 
0 

yes 
no 

V52 Personalisation 2 1 
0 

yes 
no 

V53 Personalisation 3 1 
0 

yes 
no 

V 54 Collectivity 1 
2 
3 
4 

 
0 

-99 

yes, the “sciences” 
yes, the ”industry”/“economy” 
yes, the “politics” 
yes, other “collective actors“ 
 
no 
Not fully coded article 

V55 Emotionalisation 1 1 
0 

yes 
no 

V56 Emotionalisation 2 1 
0 

yes 
no 

V57 Conflict 1 1 
0 

yes 
no 

V58 Conflict 2 1 
0 

yes 
no 

V59 Aspects 1 
0 

yes 
no 

V60 Conflict 3 1 
0 

yes 
no 

V61 Morals 1 1 
0 

yes 
no 

V62 Morals 2 1 
0 

yes 
no 

V63 Morals 3 1 
0 

yes 
no 

V64 Finances 1  1 
0 

yes 
no 

V 65 Finances 2 1 
0 

yes 
no 

V66 Costs 1 
0 

yes 
no 

V67 Economic  
consequences 

1 
0 

yes 
no 
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H: Language level 

Var. No. / 
SPSS Abbreviation 

Variable Code Form 

V69_I 
- 
V69_III 

Comparisons 0 
 

1 
2 
3 
4 
5 
6 

 
999 
-99 

No comparisons 
 
Genetic engineering 
Asbestos 
Thalidomide scandal 
DDT 
Nuclear age/nuclear power 
Internet 
 
Other 
Not fully coded article 

V70 Metaphors 0 
 

1-x 
 

-99 

Are not used 
 
See List of images 
 
Not fully coded article 

V 71_I 
- 
V71_III 

Negative 
Adjectives 

0 
 

1 
2 
3 
4 
5 

 
999 
-99 

Not used 
Negative connotation 
Dangerous 
Poisonous/toxic 
Scary 
Artificial 
Risky 
 
Other 
Not fully coded article 

V 72_I 
- 
V72_III 

Positive 
Adjectives 

0 
 

1 
2 
3 
4 
5 
6 
7 
7  
9 

10 
11 
12 
13 

 
999 

 
-99 

Not used 
 
Cheaper 
More efficient 
Intelligent 
Interactive 
Scratch-resistant 
Lighter 
More robust 
Faster  
 
Self-disinfecting 
Self-cleansing 
Environmentally friendly 
Indestructible 
Magical  
 
Other 
 
Not fully coded article 

V73 New terms 0 
 

String 

No new terms 
 
Open recording 

V74 Basissatz String  
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List of actors 

Brief overview of the list of actors 

100 Political actors 
200 Political institutions 
300 Central bodies/institutions/associations 
400 Scientific institutions/research groups/scientists 
500 Economic actors 
600 Public figures (authors, actors, moderators etc.) 
700 Social groups/group designations 
800 Journalists 
900 Foundations/science support 
999 Other actors 
 
Coding instructions for extending lists 

If actors crop up in the course of individual coding that are not covered by the actor catego-
ries presented in this list, then they are initially to be coded 999 “Other actors” and then en-
tered in the corresponding input field of the data mask (string= entry of the new actor).  
 
Please note: the inclusion of new actors, topics, opportunities, risks, instructions and images 
is to be handled extremely sparingly. The first step should always be to examine whether 
they are covered by the existing categories! 
 
Simplifying the search 
The use of a search command can simplify orientation in this list and help to reach the de-
sired upper category more quickly. 
 
100 Political actors 

101 Red/Green Federal Government 2000–09/2005 
102 Black/Red Federal Government 09/2005–2007 
103 Representatives of the SPD  
104 Representatives of the CDU/CSU  
105 Representatives of B. 90/Greens  
106 Representatives of the FDP  
107 Representatives of the PDS  
108 Representatives of the WASG  
109 Red/Green representatives When two parties are touched on  
110 Red/Red representatives  
111 Red/Black representatives  
112 Black/Yellow representatives  
113 The opposition Is only coded if there is a general tag of “the opposition”  
114 Representatives of other parties  
115 The “politics”/”The “politicians”  
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200 Political Institutions 

201 Federal Ministry of Education and Research (BMBF) 
202 Federal Ministry of Economics and Technology 
203 Federal State Ministries of Research/Science etc. 
204 National Ethics Council/Ethics committee 
205 European Commission 
206 United Nations (UN) 
  
219 Other  political institutions 

 
Note on the classification of political actors: if political actors occur as main actors i.e. they 
talk about nanotechnology or their attitude is paraphrased by a journalist, then they are also 
coded in the function in which they occur/express themselves. In the case of politi-
cal/politically motivated controversies on nanotechnology, the actors are always coded ac-
cording to their party affiliation, as in these cases they are to be seen as representatives of 
the political stance of their party. 
 
300 Central bodies/institutions/associations 

301 Economic research institutes, economics experts 
302 VDI Technologiezentrum GmbH 
303 Schweizer Rückversicherer Swiss Re 
304 Canadian Environmental Technology Centre 
305 USA Environmental Agency EPA 
306 Bundesanstalt für Materialforschung und -prüfung 
307 Bundesinstitut für Risikobewertung (BfR) 
308 Öko-Test 
309 US-American “National Nanotechnology Initiative (NNI)“ 
310 Consumer protection organisations/associations/offices 
  
319 Other central bodies/institutions/organisations 

 
400 Scientific institutions/research groups/scientists 

Research institutions 

401 (Natural) scientist 
403 (Social) scientist 
405 CeNTech (Centre for Nanotechnology, Munich) 
406 CeNS (Centre for NanoScience (LMU, Munich) 
407 Institut für Nanotechnologie, Karlsruhe 
408 Leibniz-Institut für Neue Materialien (INM) 
409 Forschungsnetzwerk „NanoMat“ 
410 Fraunhofer Verbund Nanotechnologie 
411 Max-Planck-Institute 
412 Netzwerk NanoBioNet 
  
Research institutions mentioned by name outside Germany 

420 European Scientific Body (SCCNFP) 
421 Royal Society 
422 British Royal Academy  
423 Nano2Life (European Network of Excellence for Nanotechnology) 
424 Center for Nanoelectronic Systems in Information Technology (CNI), Jülich 
425 Foresight Nanotech Institute, Los Altos (CA) 
426 MIT Institute for Soldier Nanotechnology, Cambridge (Massachusetts) 
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Continuation: 400 Scientific institutions/research groups/scientists 
 Research institutions in the table 

 

Nanoresearchers and/or their research groups mentioned by name  

440 (Group) Harald Fuchs, Münster 
441 (Group) Roland Wiesendanger, Hamburg 
442 (Group) Dieter Bimberg, Berlin 
443 (Group) Christoph Bräuchle, Munich 
444 (Group) Hermann Gaub, Munich 
445 (Group) Wolfgang Heckl, Munich (LMU, Chair for Nanobiotechnology) 
446 Cees Dekker, Dutch physicist (Delfter Institut, NL) 
447 Gerd Binnig/Heinrich Rohrer (inventor of the scanning tunnelling microscope) 
448 Günter Oberdörster (nanoexperts/practitioners of environmental medicine) 
449 Richard Feynman 
450 Stanislaw Lem (scientific philosopher) 
451 ... 
Other nanoexperts 

460 Doctors/physicians 
461 Practitioners of environmental medicine/Environmental toxicologists 
499 Other scientific institutions/research groups/scientists 

 
500 Economic actors 

501 Actors on the employees’ side Unspecified: trade unions/trade union members,  
employees/employee associations, works council 

502 Actors on the employers side Employer/employer’s president/association, Verein Deutscher 
Ingenieure (VDI), Bundesverband der Industrie (BDI), Deutsche 
Industrie und Handelskammer (DIHK)/Deutscher Industrie- und 
Handelstag (DIHT) 

Representatives of individual business sectors 

510 Representative of the pharmaceutical industry 
511 Representative of the textile industry 
512 Representative of the construction industry 
513 Representative of the chemical industry 
514 Representative of the automotive industry 
515 Representative of the information and communication industry 
516 Representative of the armaments and aerospace industry 
517 Representative of the cosmetics industry 
518 Representative of the food industry (including agriculture) 
519 Representative of other industrial sectors 
Companies/firms frequently mentioned by name which are active in the field of nanotechnology 
530 BASF  
531 Beiersdorf  
532 Henckel  
533 Kleinmann Brand: “Magic Nano“, “Magic Nano bath and WC surface seal-

ing agent“, “Magic Nano glass and ceramic surface sealing 
agent” 

534 Nestlé  
535 IBM  
Collective designations 

550 “The industry,  “The” economy  
599 Other economic actors  

 
600 Public figures (authors, actors, moderators etc.) 

601 Eric Drexler (publicist) 
602 Arthur C. Clarke (author) 
603 Michael Crichton (author) 
604 Ray Kurzweil (author) 
605 Bill Joy (publicist) 
606 ... 
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700 Social representatives/social groups/group designations 

701 Greenpeace 
702 Umweltinstitut Munich e.V. 
703 BUND 
704 Nanojury (British citizens’ forum for the assessment of opportunities/risks of nanotechnology) 
705 The consumers 
706 Critics 
707 Advocates 
708 (Nano) experts 
709 The population 
710 Victims/people affected 
711 Church/representatives of the church 
712 Environmental protectionists/environmental associations 
719 Other 

 
800 Journalist 

801 Journalist/author of the article (none of the science journalists mentioned below) 
802 Niels Boeing 
803 Christoph Drösser 
804 Gero von Randow 
805 Max Rauner 
806 Ulrich Schnabel 
807 Volker Stollorz 

 
900 Foundations/science support 

901 VW-Stiftung 
902 Alexander-von-Humboldt-Stiftung 
903 DFG  Deutsche Forschungsgemeinschaft 
904 Stifterverband für die Deutsche Wissenschaft 
905 Helmholtz-Gemeinschaft Deutscher Forschungszentren 
906 Wissensgemeinschaft Gottfried Wilhelm Leibnitz 
907 MPG Max-Planck-Gesellschaft  
908 FhG Fraunhofer-Gesellschaft 
919 Other foundations/science support 
999 Other actors (cannot be classified in any of the existing categories) 
� Open recording in the category system 
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List of topics 

Short overview of the topic categories 

100 Fundamental research/nanotechnology in general 
200 Application: Health care (medicine, medical engineering, pharmaceutics) 
300 Application: Automotive industry 
400 Application: Information and communication technologies 
500 Application: Surface coating 
600 Application: Armaments, aerospace 
700 Application: Energy management 
800 Application: Textile industry 
900 Application: Cosmetic industry 
1000 Application: Construction 
1100 Application: Chemical industry 
1200 Food industry/agriculture 
1300 Ethical aspects of nanotechnology in general 
1400 Nanobiotechnology 
1500 Politics 
1600 Economics 
1700 Sport 
1800 Art/Culture 
1900 Intoxication cases/product recalls 
2000  Debate about Bill Joy’s call for moratorium 
2100 Overview of nanotechnology 
2200 Consumer protection/product labelling 
2300 Health and safety at work 
 
Coding instructions for extending the list 

If topics crop up in the course of individual coding that are not covered by the (sub-)topics in 
this list, then they are initially to be coded in the respective upper category (xx99) and then 
entered in the data mask (string = indication of topic in word form). 
 
Please note: the inclusion of new actors, topics, opportunities, risks, instructions and images 
is to be handled extremely sparingly. The first step should always be to examine whether 
they are covered by existing categories! 
 
Simplifying the search 
The use of a search command can simplify orientation in this list and help to reach the de-
sired upper category more quickly. 
 
100 Fundamental research/nanotechnology in general 

101 Theoretical physics 
102 Toxicology 
103 Structure formation, nanostructures (measurements and analysis of nanostructures) 
104 Risk research 
  
199 Other topics in the field of fundamental research 
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200 Application: Health care (medicine, medical engineering, pharmaceutics) 

201 Heart attack diagnosis 
202 Diagnosis/early detection of (other) diseases 
203 Medical treatments 
204 (Special) tumour/cancer treatment 
205 Medicine/drug delivery 
206 Tissue structure/artificial tissue 
207 Neuroprosthetics/artificial organ functions (if neuroprosthetics is only dealt with in conjunction with 

nanobiotechnology, it is to be coded as 1405) 
208 Gene ferries (for gene therapy) 
209 Biochip/Biosensor 
210 Medical toothpaste/dental hygiene 
  
299 Other topics in the application of healthcare 
 
300 Application: Automotive industry 

301 Nanotechnology-based automotive components/sub-systems and materials 
302 Nano-based materials for propulsion and energy supply 
303 Coatings/multifunctional coatings 
304 Sensors (e.g. immobiliser, lighting, air pressure etc.) 
305 Car tyres/wear-resistant super grip tyres 
  
399 Other topics in the application automotive industry 
 
400 Application: Information and communication technologies 

401 Electronic components 
402 Miniaturisation 
403 Display  
404 Sensors 
405 Multifunctional devices 
406 Digitalised home electronics 
407 Warning and assistance systems 
408 Data carriers with nanostructures 
409 Data security 
410 Data processing on the molecular level (quantum computing) 
  
499 Other topics in the application information and communication technologies 
 
500 Application: Surface coating 

501 Surface functionalisation and finishing  
502 Protective coating 
503 Lotus effect (special) 
  
599 Other topics in the application surface coating 
 
600 Application: Armaments, aerospace 

601 Military platforms and carrier systems 
602 Reconnaissance (e.g. small reconnaissance planes) 
603 Weapons and ammunition 
604 Persons: improving physical performance and resistance 
605 Camouflage paint 
606 Sensors (e.g. in battle dress) 
607 Robot soldier 
608 Exoskeletons 
609 Utopias: battle dust, battle flies, intelligent dust 
  
699 Other topics in the application armaments, aerospace 
 
 



 
 
164 BfR-Wissenschaft 

700 Application: Energy management 

701 Solar cells/photovoltaics 
702 Solid fuels 
703 Energy stores: batteries/accumulators and super condensors 
704 Energy converters (e.g. fuel cells) 
705 Energy transport 
706 Lighting 
707 Energy efficiency 
  
799 Other topics in the application energy management 

 
800 Application: Textile industry 

801 Intelligent clothing 
802 Water and dirt-repellent clothing 
803 Firmness 
804 UV protection 
  
899 Other topics in application textile industry 

 
900 Application: Cosmetics industry 

901 Sun cream 
902 Other cosmetics 
903 Nanocontainers (customised liposomes in water) 
999 Other topics in the application cosmetics industry 
 
1000 Application: Construction 

1001 Building materials 
1002 Heat insulation/heat protection 
1003 Outside surfaces/facades (e.g. graffiti protection)/bricks (e.g. corrosion protection) 
1004 Windows 
1005 Indoor area 
  
1099 Other topics in the application construction 
 
1100 Application: Chemical industry 

1101 Catalysis/catalysts 
1102 Filling materials 
1103 Pigments/coatings/lubricants 
1104 Micro and nanoreaction technology 
1105 Membranes and filters 
1106 Paints/printing inks/inks 
1107 Pesticides 
1108 Cleaning agents 
1109 Plastics 
  
1199 Other topics in the application chemical industry 
 
1200 Application: Food industry/agriculture  

1201 Molecular cuisine/molecular gastronomy 
1202 Functional food (packaging of additives like vitamins etc. in nanocontainers, where the smallness 

of the containers means that they can be absorbed better and in a more targeted way) 
1203 Dyes 
1204 Additives 
1205 Self assemblers (self-replicating food, key word: land of milk and honey) 
  
1299 Other topics in the application food industry/agriculture 
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1300 Ethical aspects of nanotechnology in general 

1301 Nano-divide/fair distribution/fair participation 
1302 Precautionary principle 
1303 Risk ethics 
1304 Privacy/data protection  
1305 Medical-ethical problems 
1306 Military use of nanotechnology 
1307 Anthropological aspects (i.e. man-machine relationship, status of the “citizen cyborg”) 
1308 Moratorium (with no link to Bill Joy) 
  
1399 Other ethical aspects of nanotechnology 
 
1400 Nanobiotechnology  

1401 Lotus effect (unless a link is established to industrial applications – otherwise surface coating 
503) 

1402 Gecko adhesive band/nanoadhesive band 
1403 DNA sequencing 
1404 Targeted manipulation of cellular structures 
1405 Neuroprosthetics (only when neuroprosthetics is mentioned in conjunction with nanobiotechnol-

ogy – if this is mentioned in conjunction with medicine, medical engineering, pharmaceutics, 
code as 206) 

1406 Cellular machines on a biobasis 
  
1499 Other forms of nanobiotechnology 
 
1500 Political areas 

1501  Legal policy/amendments to laws 
1502  Research promotion 
1503  Education policy 
1504  Environmental policy 
1505  Economic policy 
  
1599 Other political areas 
 
1600 Economy 

1601 Economic situation (macroperspective) 
1602 Taxes 
1603 Subsidies 
1604 Stock exchange reports (e.g. stock exchange data/IPOs) 
1605 New companies 
1606 Company balance sheets and results 
1607 Company activities 
  
1699 Other economic topics 
 
1700 Sport 

1701 Doping 
1799 Other sports topics 
 
1800 Art/culture 

1801 Literature 
1802  Film 
1803 Media/journalism 
  
1899 Other topics in the field of art/culture 
 
1900 Intoxication cases/product recalls 

1901 Kleinmann (“Magic Nano bathroom and WC surface sealing agent”, “Magic Nano glass and 
ceramics surface sealing agent”) 
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1999 Other intoxication cases/cases of product recalls 
 

2000  Debate about Bill Joy's call for a moratorium 

2099 Topics in conjunction with the debate 
 
2100  Overview of nanotechnology 

2199 Other 
 
2200 Consumer protection/product labelling 

2299 Other 
 
2300 Health and safety at work 

2399 Other  
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List of instructions 

Short overview of instructions 

Concrete demands concerning the handling of nanotechnology or the opportunities and risks presented by 
nanotechnology and its various applications can be understood as instructions.  
 
100 Demands/instructions concerning risks (regulation) 
200 Demands/instructions concerning opportunities (promotion) 
300 Not clearly classifiable instructions: both regulation of risk and promotion of benefit 
400 Demand/instruction to stop doing something 
 
Coding instructions for extending the list 

If concrete instructions crop up in the course of individual coding that are not covered by the 
instructions presented in this list, then they are initially to be coded in the respective upper 
category (199, 299, 399 or 499) as “Other” and then entered in the corresponding input field 
of the data mask (string = entry of a new instruction). At the end of coding work each day all 
new instructions (as well as topics, actors, opportunities, risks and images) are to be sent to 
Anne Friedemann (anne.friedemann@uni-muenster.de) and André Donk (adonk@uni-
muenster).  
 
In a short memo, all coders will be informed about the classification of the “new” or question-
able forms of an existing category or about the new category. New codes will then be as-
signed a fixed code which is to be used in further coding work. 
 
Please note: the inclusion of new actors, topics, opportunities, instructions, risks and images 
is to be handled extremely sparingly. The first step should always be to examine whether 
they are covered by existing categories! 
 
Simplifying the search 
The use of a search command can simplify orientation in this list and help to reach the de-
sired upper category more quickly. 
 
100 Demands/instructions concerning risks (regulation) 

101 Health and safety at work 
102 Toxicological assessment (test methods, classification, limit values) 
103 Safety research 
104 Moratorium or renunciation of the development and use of the nanotechnology 
105 (International) standardised test methods  
106 Mandatory product labelling 
107 Consumer protection 
108 International codes of conduct 
109 Appointment of independent research bodies on risk assessment  
110 Setting up of a central information office 
111 Creation of a legal framework 
112 Demand for “nanoethics” 
113 Product recall/possible withdrawal of harmful products from the market 
114 Limit values for nanoparticles (for instance how many grams of nanoparticles per kg may be 

contained in food? 
115 “Nanogeopolitics” (with an international early warning system under the aegis of the UN) 
116 Publication of all toxic effects of nanoparticles in a database 
117 Risk research 
118 Data protection/protection of privacy 
119 Fair participation 
  
199 Other instructions concerning risks (regulation) 

 

200 Demands/instructions concerning opportunities (promotion) 

201 Innovation research 
202 Public research support 
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203 Fundamental research 
204 Technical democracy 
205 Strong research ministry with clear responsibilities 
206 Improving communication skills of scientists 
  
299 Other instructions concerning opportunities (promotion) 
 
300 Not clearly classifiable demands/instructions 

301 Accompanying research with a social science thrust (� increasing acceptance in society) 
302 Nano discussion platform 
303 Suitable training offers (labour market)  
304 Transparency in the testing of new nanomaterials 
305 Social debate/setting up of citizens’ fora 
306 International “codes of conduct“  
307  
399 Other not clearly classifiable instructions 
 
400 Demand/instruction to stop doing something 

401 Premature generalisation of (study) findings 
402 Fear of technology 
403 Blind faith in technology 
404  
405  
499 Other instructions to stop doing something 
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List of images 

100 Images – size comparisons 
200 Formulations/images which refer to materiality and its potential 
300 Formulations which illustrate the relationship to nature 
400 Images/metaphors: size-related description 
500 Images/metaphors which refer to visibility or sensory perceptibility 
600 Formulations/designations which refer to revolution, innovation and future viability  
700 Negative images/metaphors  
800 Designations for nanotechnology as “a whole” 
900 Other descriptive designations 
1000 Descriptive designations for individual applications 
 
Coding instructions for extending the list 

If distinctive, clear images occur in the course of individual coding that deviate markedly from 
those in this list, then they are initially to be coded 999 “other” and entered in the correspond-
ing field of the data mask (string= entry of new image). At the end of coding work every day 
all new images (as well as topics, actors, opportunities and risks) are to be sent to Anne 
Friedemann (anne.friedemann@uni-muenster.de) and André Donk (adonk@uni-muenster).  
 
In a short memo, all coders will be informed about the classification of the “new” or question-
able forms of an existing category or about the new category. New codes will then be allo-
cated a fixed code which is to be used in further coding work. 
 
Simplifying the search 
The use of a search command can simplify orientation in this list and help to reach the de-
sired upper category more quickly. 
 
100 Images: size comparisons 

101 “One thousand times smaller than a human cell” 
102 One million times thinner than a human hair (size comparison with the thickness of a 

hair)/comparison: the diameter of a hair is roughly 50,000 nanometres 
103 Size comparison: “if you compare the size of a nanoparticle with a football, this corresponds to the 

ratio of a ball to earth” 
104 True to scale comparison: moving a molecule with the tip of a microscope is like wanting to juggle a 

golf ball with the tip of the Eiffel tour  
105 “One nanometre is the millionth part of a millimetre. This corresponds to the size ratio between a hot 

air balloon and the earth.” (taz, 13.05.2006, p. 17) 
106 Mathematical size details (nanoparticles – not larger than 100 times  10

-9 millionth of a millimetre) 
107 ... 
 
200 Formulations/images which refer to materiality and its potential  

201 “The stuff the future is made of” 
202 “The power of the millionth” 
203  “Third industrial revolution” 
204  “Playing with matter” 
205 “A living cell is a sack full of nanomachines” 
206 Customised atoms 
207 Programmable matter 
208 Tool boxes 
209 ... 
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300 Formulations which illustrate the relationship to nature 

301 “Overcoming dependency on nature and its forms”/overcoming nature 
302 Learning from nature 
303 … 
 
400 Images/metaphors: size – related description 

401 "Nanos" = Ancient Greek for “dwarf” 
402 “Dwarf science” 
403 Kingdom of the dwarves 
404 Technology of the dwarves 
405 Journey to the centre of the atom 
406 The kingdom of atoms (and molecules) 
407 Scarcely imaginable small world 
408 Smallest of all worlds 
409 Liliput 
410 Quantum world 
411 World of the millionth of a millimetre 
412 World of the microcosm 
413 … 
 
500 Images/metaphors which refer to visibility or sensory perceptibility 
 

501 Limit of the visible 
502 Invisible partners 
503  ... 
 
600 Formulations/designations which refer to revolution, innovation and future viability 
  

601 Gold rush mood 
602  Nano “a future word” 
603 Paradigm change 
604 Revolutionising/revolution 
605 Science fiction 
606 Miracle 
607 Wonder world of tiny giants 
608 “Golden age” 
609 ... 
 
700 Negative Images/metaphors  

701 Pandora's box 
702 Horror scenarios 
703 Dust 
704 Superhumans 
705 Nanoists 
706 Nanomites 
707 ... 
 
800 Designations for nanotechnology as “a whole” 

801 Enabling technology 
802 Fundamental technology of the 21st century 
803 Cross-sectional technology 
804 Risk technology 
805 Key technology 
806 Future technology 
807 ... 
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900 Other descriptive terms 

901  Hype word/hype technology 
902 “Bio(-), nano(-), info(-)“ [Triad which is used again and again in Die Zeit] 
903  ... 
 
1000 Descriptive terms for individual applications 

1001 Molecular cuisine/molecular gastronomy 
1002 Functional food 
1003 Voodoo cuisine 
 
Please note 

999 Other images/metaphors 
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