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ABSTRACT 
This thesis investigates the public debate on gene technology, between 1973 
and 1996, in one of the agenda-setting media in Sweden, Dagens Nyheter. Gene 
technology is one of the latest controversial technologies which characterise our 
present Western society. The main concern of the study is the dynamic of this 
mediated debate on gene technology, which represents variation in the intensity 
and content of the debate over time. Potential controversies in this debate have 
also been a major focus. The study is mainly based on a quantitative content 
analysis of all articles published by Dagens Nyheter with gene technology as 
the main theme, but also on a qualitative text analysis of a smaller amount of 
articles covering controversies within the same population of articles. 

The results show that the debate has ebbed and flowed in a more or less 
regular way, as four waves, and that the number of articles increases over time. 
Different themes have been in focus at different periods of time, each 
corresponding to a wave: Risk and safety in the late 1970s, ethics in the early 
1980s, regulation in the end of the 1980s and finally applications of gene 
technology in the 1990s. Therefore, the 'RERA hypothesis' was formulated, 
suggesting that the overall themes of the public debate on a new technology will 
follow this specific sequence. It is also shown that the coverage is divided 
between two separate types of debates, or media packages, one reporting latest 
news and discoveries, and one discussing the technology more critically. This 
latter debate covers the explicit expressions of the underlying controversy 
between the scientific and the humanistic view of technology in society. 

The author's main conclusion is that the public debate on gene technology 
follows a wave-like pattern corresponding to cycles of attention given to the 
issue, and that the characteristics are context initiated. Real world events trigger 
the underlying controversy between the scientific and humanistic point of view, 
which, if it fits media logic, is exposed in the media. The media package 
characterised by controversy brings with it the coverage of general news, and as 
the controversy ends, interest cools off and so does media attention. Waves of 
controversy arise. 
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CHAPTER 1 

Introduction 

What's most important when it c omes to gene technology is that th e public has a 
chance to discuss it - the public debate is extremely important in this kind of issues.' 
(Puzzel, P3, 001018) 

Technological development during the past few centuries has carried with it great 
revolutionary changes for humanity and society. Our modern Western society is 
characterised by technology. Various technological devices surround us from the 
day we are born to the day we die. Technological progress has long been equated 
by many with the progress of society as a whole. At the same time, technology has 
caused fear and conflict. New kinds of technologies have been developed, implying 
new challenges, opportunities and risks. This has occurred at a time when mass 
media have become the most powerful communication channels and sources of 
public opinion. 

The global mass media facilitate the emergence of mediated controversies. 
Even if the actual number of negative consequences of technology may not have 
increased, the evaluation of technology in mass media is said to have become 
increasingly critical, which has also led to a re-evaluation of technology among the 
general public (Kepplinger, 1992a, p. 174; cp. 1995). Public scepticism concerning 
new innovations and technologies is of course nothing new, but from the mid 
1960s onwards a new kind of criticism has developed (Kepplinger, 1995, pp. 
357ff).1 This has led to political debates in which the public has been engaged 
through demonstrations, participation in NGOs and other lobby activities. This 
creates a situation in which technological innovation and development are placed 

1 Kepplinger finds three reasons for this shift based on the change in our modern society. First he claims that the 
transition from industrial to post-industrial society means that people have dme and resources to engage in issues 
outside the close private sphere and personal experiences. The second reason is the change in journalistic practice 
from that of passive observation to critical in vestigation (cp. Djerf Pierre, 1996). The last reason is that the 
professional role of scientists has changed. According to Kepplinger, the development of investigative journalism 
and an aware public has forced scientists to expose themselves to the judgement of the general public 
(Kepplinger, 1995, p. 361). 
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upon the table and discussed in the public debate. Nuclear power and gene 
technology provide examples of technologies that have given rise to public debates 
over the legitimacy of such developments. 

In the public sphere, the purpose, values, opportunities, risks and consequences 
of technology are debated (Schömberg, 1995, p. 9). It is no longer possible to 
develop and implement a new technology without taking into account the public 
reactions mediated through public debate. In the dynamics of public debate, 
different actors, events and issues are discussed. One view on public debates on 
technology is that they are attempts to reach agreement — in a situation of 
uncertainty and conflicting interpretations and preferences for action — regarding 
the future of our society (Hennen, 1995, p. 98). Needless to say, reaching 
consensus is not necessarily a goal in itself. The development of new technologies 
and the ensuing public debate could also be seen as a process in which conflicting 
interests and interpretations are attempting to mould our future society (Hård, 
1993). There are those who claim that only a strong and competent public debate 
is capable of dealing with and making judgements regarding the consequences of 
modern, complex technology (Beck, 1992, p. 119; cp. Wynne, 1980; 2001). Seen in 
this way, the public debate, as an arena for struggle and consensus making, is 
interesting and important in its own right. 

Gene technology often serves as an example of a relatively new, modern, 
complex technology with unknown consequences. It is nearly impossible to find a 
book, article or brochure about gene technology that does not mention its 
revolutionary potential for our society, environment, daily life as well as us as 
individuals. The advent of gene technology can be traced back to the beginning of 
the 1970s when recombinant DNA technology was invented2, but Watson and 
Crick discovered DNA as the vehicle for genetic information as early as 19533. The 
new technique soon attracted public attention because of controversies within the 
scientific community regarding the unknown consequences of manipulating the 
genome (Ds U, 1979:11). The US was the leading nation in terms of both research 
and regulation. It was also in the US that the first controversy took place, and as a 
consequence, a public debate emerged in the beginning of the 1970s. The initiative 
to discuss and regulate gene technology came from the scientists themselves, and it 

2 Stanley Cohen of Stanford University and Herbert Boyer of the University of California, in late 1973, chemically 
cut a gene out of a cell from a toad and spliced it into the genes of an E. coli bacterium. Cohen and Boyer forever 
established their place in history when they then got the microbe to express the toad gene exacdy as if it were one 
of its own. They had discovered (or perhaps invented) 'Recombinant DNA' (Witt, 1990). 
3 DNA stands for deoxyribonucleic acid, and is the chemical chains that contain the genetic information in all 
organisms. The information coded by DNA determines the structure and funcuon of an organism. A gene is a 
segment of DNA specifying a u nit of genedc informadon, an ordered sequence of nucleotide base pairs that 
produce a s pecific product or have an assign function, and the genome is the complete complement of genedc 
material in any individual (Witt, 1990, p. 196-197). Needless to say, this is a gross simplification of the scientific 
background of gene technology, which like any other great d iscovery involves many prominent scientists and a 
great deal of hard work. In this context, however, I do not find it relevant to delve any deeper into the history of 
gene technology. 
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was first introduced at two famous conferences in the 1970s4. At the second 
conference, researchers from all over the Western world participated, Sweden 
included, and there they discussed the long-term consequences and potential risks 
of the technology. The media followed the conference, and in this way gene 
technology and the related discussion on risks and benefits were introduced 
outside the scientific and political communities. These conferences — and the 
controversies and worries from which they stemmed — came to have great 
importance for research and regulation in most Western countries, and they were 
the starting point for the public debate on gene technology not only in the US, but 
also in countries such as Sweden (Ds U 1979:11). 

Our present Western society is characterised by controversial technologies, of 
which gene technology is one of the latest. These technologies have implications 
for society's future and have today begun to be noticed by a larger public. In the 
seamless web of society and technology, the public debate per se becomes 
important as a way of understanding this relationship. Gene technology is 
interesting because of its complexity and powerful potential. So far, however, 
relatively few studies have addressed the public debate on gene technology; this is 
especially true regarding research conducted in Sweden and employing a 
longitudinal approach5. 

4 The Gordon Conference in New Hampshire in June 1973 and the Asilomar Conference in February 1975 
(Brunius, 1997, p. 21). 
5 Earlier research on gene technology in the Swedish public debate is rare. Ann-Sof i Bakshi has studied the public 
discourse on gene technology with emphasis on pre-natal diagnosdcs (see Bakshi, 1996; 2000). Malin Ideland also 
focuses the public discourse in her studies that attem pt to understand gene technology through narratives (s ee 
Idéland, 1997; 2000). Both focus on the understanding of the public discourse and use qualitative methods in their 
work A recent qualitative study of the Swedish public debate on gene technology is Sandberg, Sanchez and 
Ingdahl's 'As high-handed gods' CSom egenmäktiga gudar', 2 002). The tone is normative, pro science, and the 
reasons behind the choice of material and sources are not entirely clear. The book is more of a contribution to the 
public debate than a scientific investigation of this debate. Needless to say, there are several reserachers and 
research groups involved in the study of ethical, social and legal aspects of gene technology in Sweden today (e.g. 
Bengtsson, 1999; Dekker, 1999; Lundin & Åkesson, 2000; Uddenberg, Bråkenhielm & Westerlund, 2000), though 
not so many engaged in the investigation of the public debate regarding this issue (for a review of research dealing 
with social aspects of gene technology in Sweden see ELSA, 1998, or http://www.bioethics.uu.se/elsa). In an 
international perspective, one of the first scholars to look at th e relationship between the public debate and gene 
technology was Dorothy Nelkin. Initially she studied how the new technology was framed in the media, but more 
recently she has launched the idea that gene technology has become a cultural i con (see Nelkin, 1985; 1995, 
Nelkin & Lindee, 1995; Nelkin & Lindee, 1997). Some research has also been conducted within the field of Public 
Understanding of Science (PUST); here public debates have been studied as a way of understanding or explaining 
public opinions and images of the technology (see Bauer & Gaskell, 2001; Durant, Hansen, & Bauer, 1996; 
Durant, Bauer, & Gaskell, 1998; Hornig Priest, 1994; Liakopoulos, 1999; 2002; Ruhrmann, 1992). Gene 
technology in the public debate has also been studied by researchers u sing quite different points of departure, for 
example, policy, actor network theory, risk vs. trust and co ntroversies, just to mention a few (see Altimore, 1982; 
Goodell, 1986; Hornig, 1990; Kohring & Görke, 2000; Neresini, 2000; Pfund & Hofstader, 1981). Returning to 
Sweden, a study including a longitudinal and quantitative picture of the development of the debate on gene 
technology has been conducted within the framework of a research project of which this study is also a part, 
namely Life Science in European Societies (LSES) (see Fjaestad et al., 1998; 2001). 
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Aims 
The overall aim of this dissertation is to describe and try to understand the 
dynamics of the public debate on the new gene technology from the development 
of the recombinant DNA technique6 in 1973 to the middle of the 1990s, more 
precisely up to and including 1996. Dynamics represent variation in the intensity 
and content of the debate over time, and I wish to investigate whether periods of 
intensive debate differ from periods of low intensity as regards the content of the 
debate.7 The content represents not only what is debated in the form of themes, 
but also who is involved in the debate, whether the debate is positive or negative, 
factual or emotional, and whether it is characterised by controversy or consensus. I 
am also interested in understanding the underlying dynamics of the debate. 

The central questions at issue in the study are:8 

• How has the intensity of the debate varied over time? 
• How can the content of the debate be characterised and has it changed over 

time? 
- Is there variation in content types across periods of high and low debate 

intensity and across periods of increasing and diminishing intensity? 
• Have there been any instances of singular, major controversies within the 

debate over the years, and if so, how can they be characterised? 

Structure 
The dissertation is traditionally structured, with a theoretical first part and an 
empirical second part. The first four chapters comprise the theoretical point of 
departure for the thesis and its implications for the empirical study, and the last 
four chapters present the empirical results and the relation between the results and 
used theories. 

6 The technique to cut out and splice in DNA is known under many different names - recombinant DNA 
technique, genetic engineering, gene technology, new biotechnology, new genetics etc. — and the terminology has 
changed over time. In the early years, recom binant DNA technique was the most common term, later on in the 
1980s new biotechnology and genetic engineering became more usual, while today gene technology and new 
genetics are dominant. 
7 In her thesis, Åsa Kroon (2001) studies the dynamics of the general public debate from a linguistic and 
discursive perspective. She shows that media debates are dynamic and change over time through the 
transformation of messages travelling between different contexts and partic ipants. She studies several debates to 
find t he common features of the dynamic, a dynamic that lies on the discursive level. Even though she looks at 
the content of the debates, the main focus is on how the content changes over time, between actors and genres. 
My aim is not to look at different genres or different debates, but to follow one debate and see how the intensity 
and content varies over time. Unlike Kroon, my point of departure is not discursive or linguistic, but rather 
descriptive and explicit. 
8 The choice of research questions will be further discussed in Chapter 4, under methodological considerations. 
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Theories about the public debate and the role of mass media in that debate are 
presented in Chapter 2. The chapter begins with a definition of the concept of the 
public debate in relation to mass media, followed by an exposition on the 
consequences of using mass media as an indicator of public debate. Media logic, 
agenda-setting and science and technology in the media are the areas to be 
presented. 

The second theoretical chapter introduces the broad field of science and 
technology studies and should be viewed as a context for the thesis, and more 
precisely as a framework in which public debate on gene technology can be 
understood. Research traditions and different ways of understanding this 
relationship are presented, and the current study is positioned in relation to earlier 
studies and theories. The research field is first divided into two approaches, the 
technocratic and the social shaping of technology approach, which are then 
presented separately. Subsequently, two middle range theoretical areas are 
presented: diffusion of innovation studies and research on scientific controversies. 

The last chapter in this first part describes the theoretical point of departure for 
the thesis and presents a theoretical model that transcends the empirical study. It 
combines the S-curve model, life cycle theory and the theory of scientific 
controversies. The theoretical model is based on a social constructivist approach, 
in so far as social factors are seen as essential for the construction of a common 
reality in society. The chapter ends with a brief description of the empirical 
material and used methods. 

The large variety of theories is not only an artefact of a propensity for 
eclecticism on my part, but also stems from the complexity of the research field. 

The second, empirical, part opens in Chapter 5 with a description of the overall 
picture of gene technology given by Dagens Nyheter, a major Swedish newspaper. 
This is followed by an analysis of the dynamics of the public debate on gene 
technology based on the S-curve model in Chapter 6. Differences in content 
between periods of high debate intensity are compared to periods of low intensity. 

Chapter 7 divides the studied period into four waves based on the themes that 
dominate these different waves. The last empirical chapter deals with the presence 
of controversies in the debate. Three controversies are analysed according to 
Brante's programme for the study of scientific controversies. Chapter 9, which is 
the last chapter of the dissertation, consists of a concluding discussion in which 
important findings are further elaborated in relation to the theoretical themes 
raised in the first section. 

To sum up, the structure of the thesis reflects the aim of the study, which is to 
understand the public debate on gene technology — operationalised as media 
messages and seen in the context of the relationship between technology and 
society. 

5 
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CHAPTER 2 

The public debate on technology 
and the role of mass media 

'Society's decision whether or not to accept a ne w technology is a complex process 
that must allow different segments to be heard. It is vital to recognize that all 
segments have a legitimate part to play in the resolution of such conflicts, which will 
affect the future of society as a whole. Patent offices provide one framework in 
which people may voice their concerns. The media can also contribute to the debate/ 
(Wartburg & Liew, 1999, p. 337) 

This chapter aims to outline what a public debate is and how it can be measured. 
Considering media's role in contemporary Western society, it is argued that media 
coverage is the best available indicator of the public debate. However, using mass 
media as an indicator of the public debate has certain limitations. To make these 
limitations explicit, media's role in society and way of working must be examined. 
The chapter begins with an introduction to the concepts of public debate and 
public sphere. It continues by examining the relationship between this public 
debate and mass media and the characteristics of the latter. Areas dealt with are 
media as agenda-setter, media logic, and science and technology in media. 

A public debate in a public sphere 
The concept of public debate, or public discourse, is complex.9 It is often 
connected with Jürgen Habermas and his early work on the public sphere. In his 
The Structural Transformation of the Public Spher e (Borgerlig offentlighet), Habermas 

9 'Public debate' will be used throughout the thesis to mean a common dialogue in society. It includes what is 
written and spoken and publicly available, bu t it d oes not necessarily include underlying structures of the kind 
associated with public/social discourse. 
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uses bourgeois publicness10 as an ideal type of 'the public sphere' (offentlighet). 
The public sphere is where people (the bourgeois) discuss, through the public 
debate, societal issues (Habermas, 1988, p. 42). It is the sphere between the 
economy and the state where the educated and aware public — through critical 
discussion — create a common power in addition to the power of money and law. 
This kind of public debate was later replaced by what he sometimes labelled the 
'plebeian debate', in which the general public has become a passive audience and 
substituted by routine channels for organised private interests communicated by a 
specialised elite. In this way, the public debate became more a sphere of 
propaganda and power struggle communicated by the new mass media than a 
sphere for exchange of opinions (see Habermas, 1988, Habermas, 1992, p. 437, 
Dahlkvist, 1988, p. xivff; Eriksen, 1994, p. 376). Mass society, with its mass media 
and mass entertainment, has transformed citizens from an aware public to passive 
consumers (Habermas, 1988, p. 250). The new mass media become the channels 
for public debate, while the public becomes a consuming audience that no longer 
has the opportunity to participate in a critical public debate. 

Research provides some support for Habermas' view of the relationship 
between mass media and the mass public. Dahlgren (1991, p. 10) writes that the 
modern public sphere has become a representative publicness where the elite 
display themselves for the masses and communication takes place between elite 
actors. Today it is also quite clear to anyone watching television, listening to radio 
or reading newspapers that the boundaries between news, critical debate, 
entertainment and advertising have become blurred. However, even if the mass 
media are not perfect channels for a public debate, media still have a significant 
role in providing common interpretative frameworks for members of a society 
(Dahlgren, 1991, p. 17). 

Today, media-based interpretative frameworks can even be seen as a 
precondition for sense making in our complex and anonymous Western society. 
This does not mean that almighty media are the only actors providing 
interpretative frameworks, or that these frameworks are a reflection of reality, or 
that media create these frameworks. There are others who influence media, and 
people interpret these frameworks in their own local and personal contexts. The 
important point here is that media as mediators in mass society are impossible to 
ignore if we are to understand the common pictures of current society. Dahlgren 
(1991, p. 1) goes so far as to state that: 

'The public sphere is a concept which in the context of today's society points to the 
issues of how and to what extent the mass media, especially in their journalistic role, 
can help citizens learn about the world, debate their responses to it and reach 
informed decisions about what courses of action to adopt.' 

10 As Dahlqvist (1981, p. xxxv) points out, Habermas uses the term bourgeois, and bourgeois society, in a sense 
corresponding to what in English is called 'civil society 5 (see also Habermas, 1992). 
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This statement gives a normative view of media according to which media's role in 
society is to educate the general public, which consists of passive receivers. 
Nevertheless, Dahlgren (1991, p. 18) stresses the importance of seeing individuals 
as active information processors. People interpret and decode media messages in 
relation to their own personal and social context, but the messages come from a 
common framework. 

Habermas later changed his originally pessimistic view of the public sphere in 
modern society. Even if he sticks to his description of a changed public sphere 
infrastructure, now infiltrated by power and guided by mass media, he revises his 
view of the public's behaviour and, to some extent, of the media (Habermas, 1992, 
pp. 437-438). The critical power of the public still remains, and he sees the fall of 
the former Eastern bloc as proof of this. His view of mass media is a bit more 
ambivalent. Although he still depicts them as mediators of a public debate above 
the heads of the general public, this carries with it the power of world-wide 
diffusion of news. This ability to globally circulate news can have a decisive and 
infectious effect, as it did in East Germany in 1989 (Habermas, 1992, pp. 455-457). 

However, Habermas' idea that the public sphere lies between the state, law, and 
the market, the economy, and that mass media today have become the mediators 
of public debate, is still comprehensible. Instead of an educated and critical public, 
we have a mass public represented by different kinds of institutions and actors that 
communicate at different levels and in different societal arenas. In this respect one 
could say that the public sphere represents those arenas in which discussions about 
common affairs are held and that the public debate is the linguistic usage in this 
sphere (Svensson, 1996, p. 143) mediated largely by mass media but also through 
other publicly available sources. 

Dahlgren (1999, p. 25) has described this as 'rooms' in the public sphere where 
we get information about the surrounding world, where discussions and debate 
take place and where we can form general opinions. In this way, the public debate 
could be considered a common forum, divided into a number of arenas, striving to 
include everyone. The public debate concerns communication, it is society in 
conversation with itself. Mass media constitute a communication tool in this 
process of conversation that can act, mirror and exert influence in public arenas as 
well as in arenas for specific groups or issues. Moreover, Bakshi (2000, p. 251) 
argues that, even though media messages are often statements similar to 
monologues, by publishing these statements they become public and available to 
read and listen to, and even (for some) to respond to. 

Examples of arenas other than media are the political arena, the entertainment 
arena and the scientific arena. Some even include personal speech acts in a group 
of people (Linell, 1998, p. 12), though this is more unusual. These different arenas 
are of course not independent of one another; on the contrary, they are highly 
related and sometimes hard to separate. Even if there are several arenas in which 
the public debate is carried out and there are many types of actors involved, mass 
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media still constitute the 'channel' through which these actors communicate with 
one another and to the general public (e.g. Gaskell, Bauer & Durant, 1998, p. 7). 
Thus, the mass media as a whole is in this way both an arena for public debate and 
an actor involved in the on-going debate. As Dahlgren (1991, p. 19) points out, our 
understanding of the public debate must be of a practical nature, meaning that the 
investigation of media content is crucial for this understanding. This is why I find 
it suitable to use mass media coverage as an indicator of the public debate on gene 
technology. 

There are of course other alternatives. One could choose to look at the policy 
arena, observing the activity in political forums as represented in parliamentary 
debates, MP-bills, regulatory actions and public investigations. However, as we 
have seen, politics is often excluded from the public sphere and constitutes a 
sphere of its own (e.g. Gaskell, Bauer & Durant, 1998; Grabner, et al., 2001; 
Lassen et al., 2002). 

Another alternative is to look at NGOs such as environmental, consumer and 
labour organisations. But, NGOs are often treated as related to policy and politics, 
and in the case of gene technology, few NGO's have been involved from the 
beginning of the development. 

Yet another alternative is to look direcdy at public opinion. Today, public 
opinion is at the centre of attention (e.g.Gaskell, Bauer & Durant, 1998; Gaskell et 
al., 2001; Olofsson, Rashid & Öhman, 2000; Öhman, 2002). Opinion-polls are 
conducted on all kinds of issues, and the question is whether this has anything to 
do with public debate at all or whether it is simply the aggregate of individual 
attitudes, interesting but not necessarily representing the common opinion of a 
society. Also as regards public opinion there is the problem of available data; 
before 1980, almost no studies were conducted on public opinion regarding gene 
technology. 

The scientific arena, scientists and different types of experts are also targets of 
attention in the discourse of public debate. Needless to say, only looking at the 
scientific discussion of gene technology would not be a reasonable measure of the 
public debate. There are also examples of studies of more than one arena in which 
an attempt has been made to capture the whole public debate (e.g. Torgersen & 
Hampel, 2001).11 Thus, capturing all dimensions of the public debate is not 
possible in a single study without considerable demarcation of these dimensions. 

Of all these alternatives, I still find mass media to be the best indicator of the 
public debate, especially when time and resources make it impossible to include the 
entire range of public arenas. However, using mass media to depict the public 
debate on a new technology is not problem-free. Mass media work according to 
their own logic and their relation to the surrounding society is complex. In the 

11 Such a design can also be found in the project Life Science in European Sociedes (LSES), see Durant, Bauer 
and Gaskell (1998), Bauer and Gaskell (2001) and Bauer, Gaskell and Durant (2002). 
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following sections, I will therefore concentrate on mass media and media's role in 
contemporary western Western society, first by giving an overview of the field of 
media studies and subsequently by presenting a theory of the agenda-setting 
function of media and media logic in news selection. A presentation of research on 
the relation between media and science and technology ends the chapter. 

Mass media in contemporary western society 
"In order to appreciate what an important system the media have become, it is 
instructive to imagine what would happen to the organization of personal and social 
life if for some inexplicable reason all of the forms of mass communication that we 
have today suddenly vanished. How would people be able to understand the world 
they live in, act in, and play in if all o f the media were gone? How would groups and 
organizations accomplish their un derstanding, acting, and recreational goals? How 
would order and stability be maintained, social change occur, community or national 
conflicts be waged or resolved, adaptations t o changing environments be made? And 
how would we sustain the shared meanings that make our complex society possible? 
How, in short, would our society, as we know it, survive?' (DeF leur & Ball-Rokeach, 
1989, p. 326). 

In the beginning of the twentieth century, mass society had brought with it mass 
media, which in turn called for scientific investigation. The scholars who began 
studying media in the beginning of the 1920's were linguists, sociologists, 
historians, anthropologists and journalists, and as a consequence media research 
did not develop in a neat and orderly way, but in a rather simple and miscellaneous 
way (Lowery and DeFleur, 1988). Over the years different paths have developed 
and today there is a wide range of media-oriented research that is well established 
and accepted. In this overview, I will not go any further into mass media as an 
organisation and related aspects. Instead I will concentrate on media's role in 
society and more precisely on their position in the public sphere and their coverage 
of science and technology. 

Over the years, many theories have been developed about the effects of the 
mass media, thus it is beyond the scope of this work to cover all these theories in 
detail. Generally speaking one could say that mass media research has gone 
through three phases: the 'almighty media', the 'powerless media' and the return of 
the 'powerful media' (Asp, 1986; Gutteling & Wiegman, 1996, p. 61; McQuail, 
1994). The first phase, that began in the 1920s and ended during the late 1940s, 
was characterised by a liberal-pluralist view of society, functionalism, linear 
transmission models and the use of quantitative methods (McQuail, 1994). The 
idea was simple; the content of the media is identical to its effect on the audience, 
according to a stimulus-response model (Asp, 1986; Gutteling & Wiegman, 1996, 
p. 60). 
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Characteristic of this period was the linear transmission model, which according 
to LasswelTs famous theory can be expressed in the following questions (McQuail, 
1994, p. 50): 'Who says what to whom, through what channel and with what 
effect?' Thus, the idea of the almighty media found no clear support. Most 
research concerned short-term effects on people's attitudes and knowledge, which 
were difficult to establish (Asp, 1986; Lowery & DeFleur, 1988; McQuail, 1994). 
So, in the next phase, that of the powerless media, research was directed to the 
audience and emphasis was put on media's impact on individual decisions. It was 
shown that media had a very limited direct effect on people's decisions and 
opinions (Strömbäck, 2000, p. 73). 

In the late 1960s researchers began to doubt the premises on which the 
research was based. An alternative theory was created, questioning both the 
underlying assumptions and the methods of research that had earlier been used 
(Lowery & DeFleur, 1988). This third phase focused on media's indirect effects 
rather than direct influence, and once again the power of media was stressed. 
According to Croteau and Hoynes (1997, pp. 210-211), the reasons why media had 
been framed as powerless were several. 

First, most research had looked only at a narrow range of media effect issues 
such as voting behaviour, which at that time was highly dependent on party 
affiliation. Second, scholars sometimes mistakenly equated the absence of factual 
learning from media with the absence of media influence, ignoring more complex 
and unintended effects. And third, research had had great difficulty measuring 
media effects since media stimuli routinely interact with other social stimuli. 
Though, the fact that a possible effect is difficult to measure does not mean there 
is no such effect. One example of a less direct way media might affect people is 
through the socialisation process; the media appear to play an increasingly 
important role as socialisation agents in contemporary Western societies (McQuail, 
1994, p. 360). 

This new wave of media theory was strongly influenced by theories of social 
constructionism, implying that media messages are a construction made by the 
media organisation, journalists and other actors involved in the process of media 
coverage. News was not viewed as mirroring society but rather helping to 
constitute it as a shared social phenomenon, and in the process of describing an 
event, news defines and shapes that event (Tuchman, 1978, p. 184). Strong 
emphasis was also put on the receivers and their interpretation and decoding of 
media messages (McQuail, 1994, p. 53). Media are viewed as constructing 
meanings and offering these constructs in a systematic way to the public (McQuail, 
1994, p. 331). The public then incorporate these meanings, or chose not to 
incorporate them, into their personal meaning structures, which are often shaped 
by prior collective identification. Other social actors and institutions are of course 
also involved in this process of meaning production through influence both on the 
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media and on the public. Gaye Tuchman (1978, p. 209) uses an analogy of news as 
a window on the world: 

'...characteristics of the window, its size and composition, limit what may be seen. 
So does its placement, that is, what as pect of the unfolding scene it makes accessible. 
Furthermore, simultaneously, news draws on social and cultural resources to present 
accounts, and is itself a social and cultural resource for social actors.' 

As a consequence, the linear communication model was questioned, at this third 
phase, and more dynamic models were created. Hall, (in McQuail, 1994) for 
example, developed a model through which the process of encoding and decoding 
media messages could be studied. He characterised a media message as a discourse, 
which is encoded according to the meaning structure of the media production 
organisation and its main supporters, but decoded according to the different 
meaning structures and frameworks of a heterogeneous public (McQuail, 1994, p. 

54)-Another example is the work of Gamson and Modigliani (1989, p. 3-5) who 
developed a model of the media's complex role in society. Their model is based on 
constructionist assumptions similar to those of Tuchman. They argue that media 
coverage, or media discourse, can be seen as a set of interpretative packages (media 
packages) that give meaning to an issue or event. Every media package has a basic 
idea, or frame, through which one can make sense of and understand the issue at 
hand. This does not imply a single position or value, but a range of positions 
allowing for a degree of controversy among those who share a common frame. A 
package also offers a number of different symbols indicating the core frame and 
making it possible to expose the package as a whole. Examples of symbols are 
metaphors, relevant examples and catch phrases. Furthermore, Gamson and 
Modigliani (1989, p. 4) claim that packages that survive for a long time construct 
meaning over time by incorporating new events into their interpretative frames 
(cp. Fredrikson & Mortensen, 1996, p. 6ff). A story line is also created during the 
development of the package, such that these new events can be seen as being 
incorporated through a value-adding rather than a linear process. 

Their model suggests three types of determinants that together produce media 
packages, namely cultural resonance, sponsor activities and media practices. 
Cultural resonance proposes that the package should correspond with larger 
cultural themes making it familiar and easier to understand and respond to. 
Sponsor activities are the activities of actors outside media who have an interest in 
the package and promote it through different kinds of 'lobbying activities\ Last, we 
have media practices, which constitute the logic according to which journalists and 
media organisations work. Gamson and Modigliani (1989, pp. 7-8) stress 
journalists' preference for officially accepted and taken-for-granted packages as 
opposed to packages preferred by sponsors of 'alternative' packages. The model 
can be summarised by stating that media packages are a combination of cultural 
resonances, sponsor activities, and a successful fit with media norms and practices. 
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Public opinion influences the process indirectly through beliefs about what the 
audience expects, but the influence can also work in the opposite direction 
(Gamson & Modigliani, 1989, p. 10): 

'Note that this m odel of the relationship of media discourse and public opinion does 
not argue that media discourse causes public opinion to change. But if packages and 
their elements are essential too ls, then it makes considerable difference that some are 
more readily available than oth ers. Making sense of the world requires an ef fort, and 
those tools that are develop ed, spotlighted, and made readily accessible have a higher 
probability of being used.' 

It seems reasonable to view news as the outcome of a complex process in which 
different actors, norms and expectations are involved. Since the media are 
perceived as defining events and issues for the general public, various social 
groups, actors and institutions compete for media access. Even if mass media do 
not constitute the only forum for public debate, they are the channels through 
which meanings and definitions are constantly suggested and easily accessible. In 
this way, media content can be used as an important indicator of the general public 
debate (Gamson & Modigliani, 1989, p. 3). 

Needless to say, mass media constitute an important part of Western society, 
having both direct and indirect effects on the population. As we have seen, the 
strength and type of influence is often difficult to measure, although there are 
situations for which it is easier to identify media's dominant position. In situations 
where the public is dependent on media to receive information, media become 
powerful and can direct the public debate; this is often framed as the agenda-
setting function of mass media. 

Media as agenda-setter 
As Beck (1992) stresses, individuals have become highly dependent on mass media 
in modern societies where we must cope with more and more current information 
in everyday life. When mass media dependency is high, it is also likely that the 
media will influence the opinions and attitudes of the public (Gutteling & 
Wiegman, 1996). It has been shown that, even though early assumptions of mass 
media directly controlling the public's minds were wrong, the media have a strong 
influence in the first step of the opinion forming process, i.e. on how the 
individual perceives and evaluates his or her environment (Asp, 1999, p. 11; 
Olofsson & Öhman, forthcoming). Thus, mass media play an important role in 
individual and social meaning production, and even if they do not control public 
opinion, and thereby the public debate, they offer frameworks and information for 
creating subjective meanings (Ruhrmann, 1992, p. 188). Empirical investigations of 
political elections also show that the power of mass media has grown during the 
past twenty years (Asp, 1999, p. 13). 
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The study of agenda-setting does not always measure the direct influence of 
media content on the public, but rather the long-term effects on people's 
cognition. In this way, agenda-setting is the study of the transfer of salience, the 
movement of issues from the media agenda to the public agenda12. The agenda-
setting role of mass media (news media most often) means that the media are able 
to define and determine which issues and events will be discussed and considered 
important in society, also called the salience of issues (see Asp, 1989; Dearing & 
Rogers, 1996; Erbring, Goldenberg & Miller, 1980; McCombs, Einsiedel & 
Weaver, 1991; McComs & Show, 1972). In other words, though the media may 
not be very successful in telling us which opinions to hold and what decisions to 
make, they are quite influential in telling us what topics to discuss and make 
decisions about. 

The agenda-setting function of news media, or the perceived salience of issues 
focused by news media, is a by-product of a journalistic practice shaped by the 
need to select and stress only a small number of topics each day and only what is 
considered 'newsworthy' (Hilgartner & Bosk, 1988, p. 55; Protess & McCombs, 
1991, p. 2, see also Media logic in the next section). This also highlights the 
important role of journalists in selecting and shaping news (Croteau & Hoynes, 
1997, p. 208). 

The salience of an issue is mainly created through repetition. National media 
give very similar coverage to issues, especially as regards amount of publicity. The 
number of media messages focussed on an issue accumulates over time and gives 
the public the impression that it is an important issue. Public attention follows this 
increased salience as well as the drop in salience when media lose interest in the 
subject (Dearing & Rogers, 1996, p. 62; Neuman, 1990). According to Dearing and 
Rogers (1996, p. 65), there is an s-shaped relationship between media coverage and 
public attention. This means that the number of media messages must exceed a 
critical mass of media salience, after which both the amount of media messages 
and public attention rise relatively quickly. After awhile, the public response levels 
off and eventually the number of media messages decrease as well. 

The media are often viewed as shifting between subjects quite rapidly in order 
to keep the attention of readers and viewers. Despite this, many issues stay on the 
media agenda for longer periods, even if salience varies. Rogers, Dearing and 
Chang (1991, p. 2) suggest that the agenda-setting perspective can help to explain 
how an issue can survive as a public issue on the media agenda for years. They 
claim that this is an outcome of the interplay between new information on the 
issue, which remakes the issue as being important in a new way, and attention 
given to the issue on agendas other than that of the media. In accordance with this, 
they draw the conclusion that the frequency of media coverage plotted over time 

12 The media agenda represents only what is published by different mass media while the public agenda includes 
other actors as well. In situations where media dependency and the agenda-setting power of media are both high, 
the media and the public agenda will become similar (Dearing & Rogers, 1996). 
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resembles a recurring and sometimes exponential cycle, where each cycle 
represents the remaking of the issue. Their empirical study of the coverage of 
AIDS in the US media supports this conclusion (Rogers, Dearing & Chang, 1991, 
p. 12). Rogers, Dearing and Chang (1991; cp. Dearing & Rogers, 1996) advocate 
that the agenda-setting process of a public issue should be studied over time, rather 
than cross-sectionally. They also argue that one issue at the time should be studied 
instead of a set of issues simultaneously, and finally, they encourage disaggregation 
in the investigation of the issue (dividing the general issue into sub-issues) (Rogers, 
Dearing & Chang, 1991, p. 44). I will return to the theories of the S-curve and 
attention-cycles in Chapter 3. 

Agenda-setting effects 
It is not only in the beginning of the opinion forming process that media influence 
is high, this is also true as regards issues that are unfamiliar and not experienced in 
person. In a study on the differences in risk perception between people with and 
without personal experience, it was shown that the latter group was influenced to a 
larger extent by mass media than was the former (Gutteling & Wiegman, 1996). 
This is true of the direction and intensity of the political evaluations as well; 
uninvolved voters seem to be more receptive to mediated opinions (Asp, 1986). 

The media not only transfer information to the public, but through their 
selection of real-world events they also affect what people will talk and think about 
(Dearing & Rogers, 1996, pp. 69-70). A German study showed that mass media 
coverage did not primarily reflect, but instead shaped the opinions of the public, 
since coverage preceded the trend in public opinions by two years (Kepplinger, 
1995, p. 375). By highlighting certain events, activities, groups, etc., the media 
direct people's focus on an issue. By positioning actors against one another and 
accentuating controversies and conflicts, the media become part of creating the 
news. Here I would like to stress that real-world events do precede media 
attention, though there need not be a linear relationship between the real-world 
event and media coverage. On the contrary, after the event has occurred, the 
media coverage of it can be quite different from its real-world development 
(Dearing & Rogers, 1996, pp. 28ff, Kepplinger, 1992, pp. 158ff). 

Studies have shown that media's emphasis on certain issues may influence not 
only the public in general but also government representatives and certain policy-
related organisations (Fjaestad & Holmlöv, 1977, pp. 51 ff; McCombs, Einsiedel & 
Weaver, 1991, p. 19). Increased salience of an issue will result in more public 
knowledge and stronger public opinions, but it is not certain in what direction this 
opinion will be directed (McCombs, Einsiedel & Weaver, 1991, pp. 19). The idea is 
that the media influence public opinion, which in turn may influence the process 
of policy-making (Dearing & Rogers, 1996, p. 22). 
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According to Dearing and Rogers (1996, p. 5), media coverage serves as input 
to both the public debate and the policy agenda13. Media have the ability to define 
social problems as political problems, or rather to put them on the political agenda, 
e.g., by calling weakness in science education 'a problem of educational policy', 
thus implying a need for political action (Nelkin, 1995). Media also influence the 
agenda in the parliament, such that issues receiving media attention are more often 
focused upon in parliamentary debates than are other issues (Petersson & 
Carlsberg, 1990). Moreover, in their role as critical reviewers, the media influence 
politicians and opinion-sensitive actors (Asp, 1989; Kepplinger, 1995). 

Other studies have shown that the print media are influenced by their readers 
and, thus, write about issues preferred by the general public (Nord, 1997). Media 
logic indicates this as well, and it would probably be more correct to describe the 
relationships among different social arenas as reciprocal. Nevertheless, the relation 
between media and the public has received the strongest empirical evidence, and 
the relation between media and real-world indicators has often been shown to be 
weak (Dearing & Rogers, 1996, p. 68; Rogers, Dearing & Chang, 1991, p. 43). 

Critique and usefulness 
Agenda-setting research has been questioned and criticised foremost because of its 
positivistic point of departure, which leads to a £cause-and-effect' view of 
development (Burd, 1991, p. 291). Media influence is often perceived as crucial to 
people's opinion formation and the relationship is often seen as one-dimensional, 
meaning that the public is a passive and receiving audience. It has been shown that 
informal, interpersonal communication often has greater influence on people's 
values and attitudes than do media messages, and that the media are influenced by 
and adjust to the interest of the public (Burd, 1991, p. 292; Dearing & Rogers, 
1996, p. 5). 

There is also disagreement regarding whether the media set the public agenda 
or merely reflect or 'mirror' real-world events (Protess & McCombs, 1991, p. 44). 
The media are surely influenced both by real-world events and by different kind of 
actors trying to use them as a tool to influence the public debate. The media — in 
their strive for readers, watchers and listeners — also function according to a 
specific logic stressing news-worthiness, dramatisation, and prioritising disasters 
and spectacular events and issues. People, on the other hand, do not rely solely on 
media to develop their views, on the contrary people often show low trust in 
media. Many factors other than what is written in newspapers and told on 
television are involved in the opinion forming process. 

However, the agenda-setting function of the media is still interesting, not in 
general terms but as regards specific issues. In certain cases, e.g., the Watergate 

13 Dearing & Rogers (1996) as well as other agenda-setting theorists use the term 'agenda', which can be compared 
with Dahlgren's (1999) 'room' or arena. 
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scandal, far away famines and wars, media attention is a necessary condition for 
putting an issue on the public agenda. These have been called 'high-threshold' 
issues, issues and events on which it is difficult for the general public to gain 
knowledge through any other source than news media (Lang & Lang, 1991, p. 
285). It is often stressed that agenda-setting is most pronounced when people have 
no direct contact with the issue, and thus are dependent on media information 
(Croteau & Hoynes, 1997, p. 210). 

Gene technology is a typical example of a high-threshold issue prominent 
during the period of study, since it is a new technology on which very few have any 
knowledge; thus, almost the only source of information is media. Today, after the 
cloning of Dolly and the introduction of genetically modified food (GM food), 
people have become more aware and there are sources of information other than 
media; the media are, however, probably still the main source. In the study of gene 
technology, agenda-setting seems to be a reasonable point of departure for media 
theory discussions. 

Applying Rogers, Dearing and Chang's (1991) approach to the study of the 
public debate on gene technology seems reasonable. Although, this does not imply 
that I will use agenda-setting theory in its entirety. What I find interesting and 
useful for the present study is that part of the theory dealing with media intensity 
and content. I will therefore return to this theory in Chapter 3, in my presentation 
of theories closely connected to this approach, namely natural history models and 
the public arenas perspective. 

However, before turning to how the media treat science and technology, their 
methods of selecting news will be presented. 

Media logic 
Using media content as an indicator of the public debate requires a look at media 
logic and news selection since bias in news selection can lead to bias in the data 
corpus used in the empirical study. To ensure their survival, news media are 
dependent on catching the attention of the public, and as a result, certain criteria 
are often used in the selection and presentation of news. Selection criteria and 
media logic are quickly learned and internalised by journalists, since they must 
compete for the attractive, but limited, prime space in the newspaper (Hilgartner & 
Bosk, 1988, p. 65). What is considered newsworthy or not is, of course, embedded 
both in a historical and cultural context, thus, looking at current Western society, 
some of the most common news criteria are (Hemes, 1995, pp. 187-188; for the 
last two points see Strömbäck, 2000, pp. 159-160): 
• lncisiveness. Limited space creates a sit uation in which only incisive wordings and writing are used. 

Background information or descriptions must give way to the main point in the message, 
interview, report, etc. 
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• Simplification. Since everyone in the broad public m ust be able to understand the information, the 
complexity of messages is reduced, nuances are ignored and complicated issues are portrayed as 
simple and consistent. 

• Polarisation. To attract attention, media present contrasts to emphasise conflicts, in this way 
creating 'dramas' and avoiding news that lacks such controversies. 

• Intensifying. Media prefer to cover intense reactions rather than peaceful actions because the 
former attracts more attention from the public. 

• Concretising. Conc rete events are more easily portrayed than abstract issue s, and as a result, the 
media cover concrete events such as the discovery of new medicines rather than ongoing 
research within a field such as molecular biology. 

• "Personifying. Media also prefer stories that focus on humans, since humans are something 
concrete and because people in general are interested in issues to which they can easily relate. 

• Stereotyping. Ster eotypes are shared images of things in our surrounding world, which simplify 
reality and make it comprehensible. Since they are co mmon to all people in a society, they also 
create possibilities for identification and recognition. 

Other characteristics of media selection are, for example, that negative and 
dramatic news items including popular ingredients such as sex, scandals and crime 
are covered more often than less attractive news. Geographic distance is also 
important, the closer to the audience an event takes place, the greater chance that it 
will be covered by local media (Arvidson, 1995, pp. 11-15; McQuail, 1994, pp. 219-
220). 

There are also differences in terms of sources. Powerful people, and people 
related to places where power is exercised, such as the parliament, industrial 
management and opinion leaders, have easier access to media. The result is that 
news tends not to deal with distant and politically unimportant nations, non-
powerful persons, ideas, institutions and structures, long-term non-dramatic 
processes or any kind of 'good news' (McQuail, 1994, p. 271). 

Homogeneity and hierarchy in the media arena 
News selection is also influenced by competition among different media 
organisations, the effect being encouragement of conformity of coverage among 
different news organisations (Arvidson, 1995, p. 17; cp. Kepplinger, 1992). 
Journalists follow the same criteria in news selection and are also very attentive to 
other media's reporting. Petersson and Carlberg (1990) found, in a study from the 
beginning of the 1980s, that 60 percent of questioned journalists and information 
managers in a Swedish study thought it important that other media agencies pick 
up a subject or issue, otherwise it would not be "hot news'. When all newspapers 
and broadcast news cover the same story in almost the same way, mass media 
become influential and strong compared to other institutions. 

Asp (1986) shows that the homogeneity of Swedish mass media facilitates 
agenda-setting of the public opinion in elections as well. He concludes that after 
only a very short time a remarkable agreement arose among voters concerning the 
three voting alternatives represented in the nuclear power referendum in 1980, and 
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that the homogenous picture given by the mass media played an important part in 
this process of influence. 

There is also a hierarchy among different types of media as concerns setting 
this 'media-agenda' (Dearing & Rogers, 1996, p. 8; Strömbäck, 2000, p. 155). The 
media-agenda implies that an issue or event is covered by many or almost all news 
media, and the agenda-setting medium is that medium with the ability to cause 
other newspapers and news programs to cover their news story (as well as to 
influence the audience as we saw in the previous section). 

Generally speaking, national media determine the agenda for local media with 
respect to national and international news, and there is also a ranking among the 
national media. Petersson and Carlberg (1990) showed that the news programs 
Rapport and Aktuellt (this was before TV4 news) followed by Dagens Nyheter, 
Expressen and Ekoredaktionen were the news media in Sweden with the largest 
influence on the media-agenda. If one looks at the debate pages,14 Dagens Nyheter 
is the leading media concerning the national debate and news flow, since many 
other media, often evening broadcast news, follow up the DN Debate (Strömbäck, 
2000, p. 155). A study in 1995 showed that business and political leaders regard the 
editor of this special page as one of the most powerful persons in Sweden, even 
though he is not known to the general public (Nord, 1997, p. 84). In another study 
on the role of DN Debate, it was concluded that this page does not constitute a 
public debate in itself, although it is a powerful part of a larger public debate (cp. 
the societal public debate). Articles published on this page often open a debate that 
is continued in other parts of the newspaper and/or in other news media 
(Lindström, 1996, p. 50). 

Thus, there is a homogeneous news flow such that newspapers, broadcasting 
and radio present almost the same news and comment upon the same events and 
issues in society. This can give the public the impression that these are the only 
interesting or important things occurring in society (as regards issues and events 
outside their own experience), and the agenda-setting function of media becomes a 
reality. 

Needless to say, it is obvious that not all media have the same opportunity to 
influence public debate. Agenda-setting media such as Dagens Nyheter, with their 
forerunner positions, have the role of defining what is relevant to discuss in the 
public debate. Of course Dagens Nyheter, as all news media, selects articles 
according to the news value criteria mentioned earlier. DN Debate's editor said, in 
an interview in 1996, that since 1986 DN Debate has also used the news value 
criteria in their selection of debate articles (articles written by authors outside the 
newspaper), and that in 1995, between 35-40 percent of the published articles were 

14 Debate pages are a certain newspaper section where people outside the newspaper can express their view on 
current issues. It is not, however, a space for letters to the p ress where anyone can express their thoughts, but 
rather a place for significant representatives of the public, such as politicians, scientists, industry representadves, 
etc. 
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the outcome of an initiative made by the editorial board and not by people outside 
the paper (Lindström, 1996, p. 46). This indicates that the mass media — as an 
arena for public debate — provide a biased public debate to which only a limited 
number of actors have access. At the same time, for most people, the media 
constitute the only source of information on issues and events not experienceable 
in person. Science and technology are such areas, and the next section will look at 
how media handle them. 

Science and technology in media 
Science and technology are good examples of areas for which people are 
dependent on media to gain knowledge, since media constitute the main source of 
information for many people. Media provide the public with information about 
what is going on in the rapidly changing fields of science and technology, as well as 
about the possible implications and consequences of these changes for society and 
their personal lives (Friedman, Dunwoody & Rogers, 1986, p. xii; Goodell, 1987, p. 
587; Nelkin, 1995, p. 2). 

Interest in the relation between science and media began in the US after the 
Second World War, though it was not until the mid 1980s that science 
communication and what has become known as 'Public Understanding of Science 
and Technology' (PUST) began to attract attention. The research has sometimes 
been, and in some cases still is, normative. It is believed that increased knowledge 
about scientific discoveries will lead to public appreciation and acceptance of new 
technology (Lewenstein, 1992, p. 46). The mass-mediated public sphere has 
become one of the arenas for legitimating science in society (Valiverronen, 1993, p. 
29). According to Kohring, the view on which the normative programme of 
science communication is based can be described in three steps (1998, p. 5): 

• The wellbeing of the society is dependent on science. 
• To solve the problem that not everyone accepts 1., the lay public must be educated about the 

scientific progress in order to 'understand' and support it. 
• Journalism is declared to be responsible for the popularisation of science, in other words 

journalists are responsible for 'enlightening' the public. 

An example of the normative point of view is Sandberg, Sanchez and Ingdahl 
(2002, p. 96, my translation) who, in a recent publication dealing with the Swedish 
public debate on gene technology, state that: 

'Debate is important since the technology does not exist outside society - it both 
influences and is influenced by how it is perceived by people. The wrong kind of 
debate can lead to a view of technology that demands regulation, which in turn 
harms the technology and counteracts the realisation of positive effects. The right 
kind of debate makes people participate, which means that it is possible to integrate 
the technology with people's values.' 
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This means that within the tradition of PUST, a central concept is 'science literacy'. 
Science literacy is often defined according to people's scientific knowledge and 
vocabulary, understanding of scientific methods and culture, and finally people's 
awareness of the impact of science and technology on individuals and society 
(Miller, 1992, p. 25; Valiverronen, 1993, p. 25). The media are viewed as means to 
the end of giving objective, reliable and accurate information about science to the 
general public (Kohring, 1997, p. 166; Valiverronen, 1993, p. 24). Studies where 
scientists are used to validate what journalists write are common and often show 
that media far from always give a correct picture that corresponds to what actually 
happened within the scientific and technological field. Research influenced by 
cultural studies and social constructivism repudiates this view, and argues that the 
picture of science and technology produced in media is as valid as the picture 
produced by scientists themselves, or any other actors in society. 

Far from all research within the PUST tradition claims that the well being of 
society is dependent on science or science literacy. There is a large amount of 
research trying to map and measure people's attitudes to science, policy 
development and media images without taking normative or social constructivist 
stands (cp. Gregory & Miller, 1998; Kohring, 1997; 2000). 

Science becomes newsworthy when it is part of wider social and political 
arenas, as well as when it is linked to major accidents and disasters (Hansen, 1995, 
p. 116; Friedman, 1986, p. 26). One important criterion concerning scientific news 
is whether it has a human angle, which gives subjects like medicine, scientific-
technical innovations and the environment more media attention than is given to 
other research subjects (Hansen, 1994, p. Ill, 130; Valiverronen, 1993, p. 29). 

Science journalists are often framed as different from other journalists in terms 
of their work, loyalty to the subject and sources, and it is assumed that they work 
according to news selection criteria different from those of the rest of the media 
(Dunwoody, 1992, p. 13; Lewenstein, 1992, p. 57; Nelkin, 1995, p. 100). This 
normative view has been challenged by communication researchers, among others, 
who claim that media coverage of science does not differ from other kinds of 
news, and that scientific journalists work according to the same logic as do all 
other kinds of journalists (Hansen, 1994, Kohring, 1997; 1998). Also as concerns 
coverage of science, newsworthiness is the prime criterion (cp. Gutteling & 
Wiegman, 1996). 

It has been shown, though, that while traditional news values are in operation 
in popular newspapers and in news sections of quality papers, science journalists 
have greater freedom to cover science in a less 'journalistic' way on the science and 
technology pages (Hansen, 1995, p. 116). Recall, however, that the majority of 
scientific news is not covered on special science pages, but rather in the general 
news sections (Väliverronen, 1993, p. 28). A study in the UK showed that also 
science journalists viewed themselves as journalists first and science journalists 
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second (Hansen 1995, p. 116). The media15 serve as informants in modern society, 
providing informadon about events in different societal arenas, and journalists are 
only interested in issues that have relevance for specific sectors of society 
(Kohring, 1998, p. 10). Journalists will report on scientific matters if they regard 
the issue as interesting for the general public. 

This in turn leads to coverage of science and technology that does not differ 
greatly from other media coverage, perhaps with the exception of specific science 
programs and science sections in newspapers (e.g.Friedman, 1986, p. 38). As 
Hansen (1995, p. 127) writes: 

'Fundamental to both popular and quality press journalists is a clear notion that the 
prime task of newspaper science coverage is neither to educate the public nor to 
make the public scientifically literate, but a rather mor e modest goal of supplying 
interesting, informative, and entertaining coverage.' 

As a consequence, in order to make articles more entertaining, the selection of 
news covering science and technology focuses on drama, peculiarity and 
controversy (Nelkin, 1995, 113). Needless to say, a result of this is that although 
much of science receives little media coverage, controversy within science receives 
a great deal (Goodell, 1987, p. 587). I will return to this in Chapter 3. 

Changes in media coverage o f science and technology over time 
The current study focuses on the longitudinal development of the public debate on 
gene technology. This allows investigation of whether there have been any 
structural changes regarding media coverage of science and technology over the 
past decades. Longitudinal studies are rare in this field, but there are examples 
indicating changes in journalistic practices, amount and tone of coverage (Djerf 
Pierre, 1996, pp. 357ff; Ekecrantz & Olsson, 1994, pp. 247-249; Kepplinger 1995, 
pp. 361-362). Up until the late 1960s, journalists perceived themselves as passive 
observers, mirroring the scientific development in an objective way. Since then the 
tone has become increasingly critical, and Kepplinger sees four consequences of 
this (1995, p. 362): First criticism of persons, institutions and circumstances 
receives more publicity. Second, intensified publicity increases the readiness for 
public criticism. Third, it becomes more likely that negative events, among the 
unintentional results of science and technology, will receive news coverage. Fourth, 
the subjective points of view of journalists increasingly shape the contents of news 
coverage. 

Djerf Pierre (1995, p. 358), in her study of the development of Swedish 
environmental journalism from 1961 to 1994, found a similar pattern. She divides 

15 Kohring (1998) does not use the term media but instead journalism, and he also limits his theory to journalism, 
which can exist outside media just as media coverage can exist without journalism. I prefer t o use the term media, 
since it makes the text more integrated; thus I am aware that there i s a difference in meaning between the two 
concepts. 
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the period into three phases: 1961-1969 was characterised as 'mirroring 
environmental journalism', 1970-1990 as 'critical documentary journalism', and 
1991-1994 as 'populist journalism'. The last phase might be an example of what 
happens when a subject becomes established; journalists no longer make in-depth 
critical analyses of threatening environmental catastrophes, but cover the issues as 
any other news item, following customary news selection criteria (Djerf Pierre, 
1995, p. 371). 

Slightly similar to Djerf Pierre's findings are the results from Ekecrantz and 
Olsson's (1994, p. 249) study on the development of journalistic practices in 
Sweden. They found that, in the 1990s, journalism and news articles were 
characterised by a focus on facts and abstract points where actors outside the 
newspaper lost their independent and active role, and instead became reduced to 
passive sources. It was instead journalists who stood out as experts on social 
issues, though with no expertise other than the journalistic, which was authorised 
by its own profession and logic. 

Kepplinger (1992, p. 155) studied the relationship between the re-valuation of 
the role of technology among the German population and the media coverage of 
technology in German newspapers. The results showed that while the intensity of 
technology coverage increased over time (1965-1986), the valuation of technology 
had become more negative. He claims that the re-valuation of technology — the 
decrease in positive attitudes — was not a result of large scale accidents and hazards 
per se, but rather of media's increased coverage of negative aspects of technology 
(cp. Mazur, 198016). Furthermore, he shows that there is often a contradictory 
development between real and reported events (Kepplinger, 1992, pp. 158ff; cp. 
Rogers & Chang, 1991, p. 94), and that changed attitudes and professional 
conceptions among journalists underlie the increased coverage of damage caused 
by technology (Kepplinger, 1992, p. 170). 

Kepplinger explains this change in journalistic practice as a consequence of 
news selection and lack of knowledge in science and technology17, making 
journalists susceptible to the dominant intellectual climate (e.g.'Zeitgeist'), which 
according to Kepplinger changed in the late 1960s. He concludes that the re
valuation of technology among the population developed after the fear-arousing 
coverage of mass media, which in turn was the outcome of news selection criteria 
and a sensitivity towards the Zeitgeist of the power elite in German society. 

16 Mazur (1980) claims that increased media attention, regardless if it is positive or negative, will lead to more 
negative attitudes among the general public (for further discussion about Mazur's theory see Chapter 3). 
17 Lack of knowledge concerning science and technology among reporters and editors has been shown in several 
studies (e.g. Friedman, 1986; Nelkin, 1995). In addition to this it is important to remember that the vast majority 
of science coverage is not written by science journalists but rather by journalists specialised in other subjects such 
as politics (Kepplinger, 1995, p. 363). 
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The public debate, in conclusion 
The public sphere represents those arenas in which public discussions about 
common affairs are held, and the public debate is the spoken or written usage in 
this sphere, largely mediated by mass media but also by other publicly available 
sources. The mass media have access to most public arenas and are available for 
almost the entire population, at least in the populace's role as audience. Given the 
complex role of media in contemporary Western society, careful consideration 
must be given. The mass media not only deliver news and messages across 
different social arenas, in their function as public channels, they also influence 
these messages through their own inner logic. The messages presented by mass 
media are biased, and it is evident that mass media to a certain extent are part of 
creating the news. 

Recognising media's powerful position, often as an agenda-setter in issues not 
familiar to the general public, it might be the case that media's messages are more 
important than any other input to the public debate. For this study, the agenda-
setting function of media is interesting in so far as gene technology is most likely a 
high-threshold issue, unknown to the general public during the time of the study, 
except for what could be read and heard through mass media. The agenda-setting 
perspective interpreted by Rogers et al. is also suitable as a basis for the study of 
gene technology in the public debate, since it stresses a longitudinal examination of 
one issue on the media agenda. This study is though, not focused on the 
relationship between different arenas, but on the dynamic within media coverage 
of a public issue. 

A relevant question in the scope of this study is whether news about science 
and technology is treated similarly to any other news. As we have seen, there is 
little to indicate that science and technology are treated differently than other news, 
especially given that most news on science and technology is reported as news in 
general. Experts are often used as sources, but this is also true of areas such 
business and politics, and the development towards more critical coverage can also 
be found in areas other than science and technology. 

In order to investigate the public debate on gene technology, we must 
understand the relationship between technology and society, or rather the role of 
technology in society. The next chapter gives an overview of the various streams of 
thought in this field of research, and will serve as a point of departure for the 
empirical investigation. 

25 



26 



CHAPTER 3 

Science and technology from a 
social perspective 

'All relations should be seen as both social and technical (...). Purely social relations 
are fo und only in the imaginations of sociologies, among baboons, or possibly, just 
possibly, on nudist beaches; and purely technical relations are found only in the 
wilder reaches of science fiction. This, then, is the postulate of heterogeneity - a 
postulate suggesting that both social determinism and its mirror image, technological 
determinism, are flawed.' (Law & Bijker, 1992, p. 290) 

Technology was long perceived as something autonomous in society; the 
development of modern technology followed its own inherent logic without much 
influence from the surrounding society (Lutz, 1992, p. 14). As our Western society 
became increasingly dominated by different kinds of technologies and 
technological products, scientific interest in the relationship between technology 
and society grew. At first, the independence and power of technology was stressed, 
but as research developed the emphasis moved towards a less deterministic view, 
meaning that technology was seen in a social context, formed and adjusted by its 
environment. Today, social scientists, at least the majority, consider technology an 
integral part of the rest of society, socially shaped and accommodated. 

The relation between society and technology has been thoroughly studied over 
the years, and the results can help us to understand the dynamic and content of the 
public debate on gene technology. This means that in order to study this public 
debate, the role of technology in our Western society must be considered. 
Therefore, this chapter introduces the field of social and humanistic studies of 
science and technology in general. The objective is not to fully cover the large and 
heterogeneous field, but rather to introduce some of the major theoretical 
approaches that have influenced the current study. First of all I will give an 
overview of the background of the field, followed by a presentation of what I 
consider as two strong traditions, namely 'the technocratic approach' and the 
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'social shaping of technology approach'. The third and last part of this chapter 
introduces diffusion of innovation studies and studies of scientific controversies. 
These two research fields are presented in more detail since they have implications 
for the empirical design of the current study. 

Social perspectives on science and technology 
Interest in the study of science and technology in relation to society began in 
connection with the industrial revolution in the ninetieth century. Theorists and 
philosophers such as Vehlen, Weber, Marx and Schumpeter reflected on the 
consequences of the rise of new technologies, but did not develop any explicit 
theories of the role of science and technology in society (Hård & Jamison, 1998, p. 
2). The success of technological development created a technological optimism, a 
belief that new technology would solve all sorts of problems, economic as well as 
social. 

Researchers began to pay more attention to the social consequences of 
technology, and after the First World War a research field began to take shape. 
However, it was a motley group of engineers, historians, sociologists and 
philosophers who initiated this research (Bridgestock et al., 1998, p. 9; Lyton, 1981, 
p. 4). The result was a heterogeneous field that grew at a tremendous speed, 
embracing several different research traditions, which often had diverging opinions 
regarding theoretical and empirical perspectives. The common ground was their 
interest in the relation between technology and its context, the surrounding society. 
In the beginning, the emphasis was primarily on technology's impact on shaping 
society and social development. Later on, this has been questioned and theories 
about the social shaping of technology have been put forth. 

There are numerous examples of categorisations and classifications, and the 
following presentation is based on some of these (e.g. Berner, 1999; Edge, 1995; 
Jakobsson, 1995; Williams & Edge, 1992), but it is also an outcome of my own 
reading of the extensive literature within the field. In this brief presentation a 
division has been made between two traditions: On one hand we have what I have 
chosen to call 'the technocratic approach'. This approach includes early research 
on the relation between technology and society that often had a deterministic view 
of technology, and it also includes the more descriptive field of the history of 
science and technology. At the outset, the technocratic approach was largely 
embraced by engineers and historians, though sociologists were also engaged to 
some extent. The technocratic approach has mainly kept to large-scale empirical 
studies without much theoretical consideration. 

I have chosen to frame the second tradition as 'the social shaping of technology 
approach'. This approach emerged in the 1960s, but has its origins in philosophical 
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and sociological theories from the beginning of the twentieth century.18 The social 
shaping of technology approach is characterised by a critical and theoretical 
perspective, and is largely based on Thomas Kuhn's theory of scientific paradigms. 
The outcome is a view of technology quite different from the technocratic, where 
social phenomena are the driving forces of science and technology. 

In the following presentation I have stressed sociological research as well as 
research relevant to sociology and the present study. 

The technocratic approach 

'...technology broadly conceived, along with its l esser sibling Science, is the central 
force in the modern world, more important to defining the patterns and problems of 
twentieth-century life than international conflict, national politics, the maldistribution 
of wealth, and differences of class and gender, be cause it is in some sense prior to all 
of these' (Roush in Smith19, 1994, p. 2). 

The most important reason to study technology is that it is impossible to understand 
the world we live in without understanding technology.' (Westrum, 1991, p. 7). 

Post WW1 technological optimism combined with an economic boom contributed 
to a deterministic view of technology that dominated research at that time. 
Technology was viewed as the driving force of society, not only among 
researchers, but also among the general public who put great faith in technological 
development. The research tradition of technological determinism can be divided 
into the autonomous theory and the evolutionary theory of technology (Elzinga, 
1998, p. 22), or into a chard' and a 'soft' version of technological determinism. As I 
see it, these are the two poles between which research in the field can be plotted. 
The autonomous theory, or 'hard' technological determinism, considers technology 
as having a subjective and independent logic, immune to social and cultural impact 
(Elzinga, 1998, p. 22). The power to influence social development was attributed to 
technology itself, or its qualities. Technological development would lead to a 
situation in which technology itself is imperative and inescapable (Marx & Smith, 
1994, p. xw; for an overview see Berner, 1999; Smith & Marx, 1994). 

The evolutionary theory, or soft technological determinism, takes the impact of 
social contexts into consideration as regards the internal and external adaptation of 
a certain technology (Elzinga, 1998, p. 22). It is claimed that technological 
development varies according to different economic, social and cultural contexts, 
but that such development is still perceived as a driving force itself. In this way, 
one could say that technological development drives social development, but is 
influenced by certain social pressures (Smith, 1994b, p. 2). 

18 At this time the primary focus was science, while technology was not introduced until the early 1980's. 
19 Second-hand citation from Smith (1994, p. 2). The original is in the possession of the author, Smith, and is a 
memo from Wade Roush to the author, dated March 31,1992. 
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Though I do not agree with Alaletho's (1993, p. 241) claim that almost all 
sociological studies about technology have been based on deterministic 
assumptions, it is clear that, in the beginning of the 1930s, there was a sociological 
research program with a deterministic point of departure (Westrum, 1991, p. 62).20  

A small group of researchers gathered around William Fielding Ogburn tried, with 
the help of large-scale empirical studies, to prove their thesis of a 'cultural lag'. 
'Cultural lag' implies that technological development is so fast that society, its 
institutions and citizens fall behind. This 'cultural lag' creates tensions and conflicts 
between social sectors that adopt the new technology and those that do not (see 
Berner, 1999; Westrum, 1991). The basic assumption was that technology is more 
or less autonomous, independent of individual thought and action. 

In the end of the 1960s, the Ogburn group was dispersed and this line of 
sociological research more or less died out. At about the same time, the history of 
science and technology advanced and the Society for the History of Technology 
was founded (Westrum, 1991, p. 61). Most research within the history of 
technology is kept close to the technology studied. It consists of a large amount of 
empirical case studies in which one technology, invention or inventor, is closely 
followed and described. There is sometimes a lack of explicit theory, use of 
concepts and more general conclusions that extend beyond the case in question 
(Berner, 1999, p. 193). However, this has changed during the past decade. 
Concepts and theories have begun to develop and sociological theory, such as 
social constructionism, has entered into the field of history of technology (Berner, 
1999, p. 195). 

The technocratic approach — characterised by empirical studies of the history of 
single inventions, such as the phone or the car — most often involves linear, causal 
and cumulative assumptions (Hård & Jamison, 1998; Jakobsson, 1995, p. 15). 
Taking this one step further it is possible to say that a positivistic assumption has 
often underlain many of these studies, but that this assumption, like any other 
theoretical assumption, is hidden beneath the surface. A classical example, 
according to Jakobsson (1995, p. 15), is the single factor explanation of the stirrup 
as the cause of the emergence of the feudal system. 

There is a large body of voices critical towards the deterministic view of 
technology, and a frequent criticism is that technology per se can hardly be an agent 
of power. After all, the word is merely a modern abstract noun for a category of 
inventions, or artefacts, and artefacts cannot initiate or create social development 
(Marx & Smith, 1998, p. xii). As a critique against technological determinism, 
various new research approaches were developed. Technological determinism was 
no longer an adequate topic, and the empirical studies were broadened to include 
the context surrounding technology (Hughes, 1986, p. 281-283; Jakobsson, 1995, 
p. 17). 

20 For a thorough survey of the development of the field the sociolog)' of technology, see Westrum, 1991. 
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Social shaping of technology 

'The central point, which so many fail to grasp, is that society does not simply distort 
our knowledge of the world, nor does it come between us and reality. Society is 
enabling: we know reality through it, n ot in spite of it. So ciety and culture act like 
spectacles: through them we collectively see and grasp the world; without them we 
can see and grasp little or nothing.' (Bloor & Edge, 2000, p. 159) 

The social shaping of technology approach has its roots in a field called science 
and technology studies (STS). In the field of history of technology and among 
researchers interested in engineering education, new types of studies emerged in 
the mid 1960s, questioning the autonomous status of science and technology 
(Bowden, 1995, p. 69; Edge, 1995, p. 8). Other new approaches were the social 
system approach and research stressing democratic and political aspects of science 
and technology. The point of departure was rejection of the idea that society is 
formed and ruled by its technology. Instead it was claimed that there is an 
interaction between society and its technology (Bijker & Law, 1992, p. 12). 

Technology and technological development are largely dependent on beliefs in 
the surrounding society, and technology adjusts to the cultural features of different 
social systems (Alalehto, 1993, p. 243). Some claim that the whole field is based on 
a social constructionist view (Alalehto, 1993, p. 243; Koertge, 1998, p. 3), but that 
would seem to be a much too simplistic view, and all scholars would most certainly 
not agree (e.g. Bijker & Law, 1992, pp. 12-13; Hughes, 1994, p. 103). Nevertheless, 
there is consensus regarding the questioning of the causal models used within the 
technocratic approach (Edge, 1995, p. 14). 

Before presenting the stricdy social constructionist theories, I would like to 
introduce the theory of socio-technical systems stemming from the history of 
technology because this approach has contributed several influential concepts to 
the study of social shaping of technology, and because it developed in parallel with 
the constructionist approaches. 

Socio-technical systems 
In the beginning of the 1980s, new thoughts incorporating social and other 
contextual aspects had also emerged within the field of history of technology. 
Thomas P. Huges, with his theory of sociotechnical systems, better known as the 
'seamless web of technology', was one of the pioneers and he still influences the 
field (e.g. Berner, 1999, p. 27-28; Kaijser, 1994, p. 84). In his study 'Networks of 
Power', Hughes (1983) found that the traditional way of analysing technological 
development through causal assumptions was unsatisfactory. He worked out a 
theory of technology and society as a 'seamless web', according to which 
technology and its context are seen as a whole — a whole in which different 
interacting and interdependent parts are woven together to form an integral system 
where one part is inseparable from the other (Hughes, 1986, p. 291). The socio-
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technical system integrates humans, technological knowledge and tools and it is 
defined according to control — the parts over which the system has control are part 
of the system (Hughes, 1994, p. 103; see also Jakobsson, 1995, p. 19; Westrum, 
1991, p. 73). 

The theory of socio-technical systems includes an evolutionary model in which 
one can follow the development of the system in different stages, from innovation 
to consolidation. Two important concepts are 'reverse salient' and 'momentum', 
where the former can be compared with Ogburn's 'cultural lag', but in this case the 
'lag' is within the socio-technical system. The concept of technological momentum 
is a way to explain the interaction between technology, the system and its context — 
society. Hughes (1994, p. 109) claims that an established socio-technical system 
that is institutionalised and in many ways important for its surroundings has a 
'momentum', it can influence its surroundings (can we cope without the electric 
system today?), while a 'young' system will largely be influenced by its 
surroundings. In this way, the socio-technical system becomes both cause and 
effect, it can both be shaped by and shape society depending on its current stage of 
development. This places the theory somewhere between technological 
determinism and social constructionism (Hughes, 1994, p. 104). 

Some claim that the theory has a tendency towards determinism because of the 
important role Hughes gives to technology in the development of systems 
(Jakobsson, 1995, p. 22; Smith & Marx, 1994, p. 101; Westrum, 1994, p. 75). 
Another stream of criticism indicates the tendency towards functionalistic 
explanations. According to Hård (1993, p. 3), the entire field of socio-technical 
systems research can be categorised as structural functionalist with Parsonian 
implications. The functionalist approach stresses consensus, harmony and co
operation on the behalf of the dynamic of conflicts and controversies (Jakobsson, 
1995, p. 23; Hård, 1993, p. 412). 

Sociology of scientific knowledge 
In the 1970s, a new rather radical wing of sociology emerged, the sociology of 
scientific knowledge (SSK). It opposed the earlier tradition largely based on 
Merton's sociology of knowledge, which had positivistic foundations. The new 
approach was inspired by Thomas Kuhn's work and had a clear relativistic point of 
departure. The aim was to develop an empirically based view of the social nature 
of scientific knowledge (Edge, 1995, p. 7). 

Scientific knowledge as a social construction implies that the nature of scientific 
knowledge does not epistemologically differ from any other kind of knowledge 
(Pinch & Bijker, 1999, p. 19). Bloor (1976) developed what has been known as the 
'strong programme'. He argues that the sociology of scientific knowledge should 
comply with four tenets, which embody the same values taken for granted by other 
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scientific disciplines. The strong programme can be defined in the following way, I 
cite (Bloor, 1976, pp. 4-5): 
• It would be causal, that is, concerned with the conditions which bring about belief or states 

knowledge. Naturally there will be other types of causes apart from social ones which will co
operate in bringing about belief. 

• It would be impartial w ith respect to truth and falsity, rationality or irrationality, success or 
failure. Both sides of these dichotomies will require explanation. 

• It would be symmetrical in its style of explanation. The same types of cause would explain, say, 
true and false beliefs. 

• It would be reflexive. In principle its patterns of explanation would have to be applicable to 
sociology itself. Like the requirement of symmetry this is a response to the need to seek for 
general explanations. It is an obvious requirement of principle because otherwise sociology 
would be a standing refutation of its own theories. 

This kind of relativism is labelled 'methodological relativism', which is indicated in 
last two tenets concerning symmetry and reflexivity. It means that all beliefs should 
be explained in the same way regardless of how they are evaluated (Bloor, 1976, p. 
142). The core idea is that beliefs and knowledge are one type of natural 
phenomenon among many others, and that they should be explained the same way 
as any other natural phenomenon (Brante, 1984, pp. 34). Human ideas regarding 
natural phenomena vary according to, among other this, the social and cultural 
circumstances in which the persons with the idea in question live. This is why the 
idea ought to be causally explained, i.e., explained according to its specific 
circumstances (Brante, 1984, p. 35). 

One could say that SSK stands for a 'both/and' view in contrast to the zero-
sum 'either/or5 view. 'Both/and' should be understood as evidence that is 'both' a 
social construct 'and' a reference to reality, not something that the researcher 
merely made up (Bloor & Edge, 2000, p. 159). SSK and the strong programme 
became a source of great inspiration for studies of the social shaping of technology 
(Bijker, Hughes & Pinch, 1999, p. 14). What happened was largely that technology 
was defined as, if not identical at least comparable to science, thus implying that 
the same theories used in SSK and the strong programme could also be used in the 
study of technology (Weinberger, 1996, p. 7). 

Social Construction of Technology 
Social construction of technology (SCOT) and the so-called network theory more 
or less emerged from the strong programme and SSK. Network theory can be 
compared with the socio-technical system systems approach, though it includes 
not only human actors in the network, but also artefacts such as the technology 
itself. Wiebe Bijker and Trevor Pinch, together with Thomas Hughes, were among 
the initiators of an approach specified as social studies of technology (Bijker, 
Hughes & Pinch, 1999, p. 1-5; Weinberger, 1996, p. 6; Westrum, 1991, p. 72). The 
shift towards technology was more symbolic than substantive since it primarily 
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extended the insights from earlier approaches within social studies of science to 
technology (Bowden, 1995, p. 71). The best way of describing this approach is 
probably to use Bijker, Hughes and Pinch's own words from their book The 
Social Construction of Technological Systems', which was the outcome of a 
workshop they arranged in 1984 (1999, p. 3): 

This new type of technology study can be characterized by three trends in the sort of 
analysis attempted. Authors have been concerned with moving away from the 
individual inventor (or 'genius') as the central explanatory concept, from 
technological determinism, and from making distinctions among technical, social, 
economic, and political aspects of technological development.' 

The aim was to find new tracks in the analysis of society and technology, moving 
away from deterministic, single-factor explanations, and instead using the 
knowledge within the SSK approach. Their common ground is the search for 
contextual factors that influenced the emergence and development of certain 
technologies, as well as how they are shaped and why. Needless to say, this 
approach assigns social and cultural phenomena an important role (Williams & 
Edge, 1992, p. 31-36). 

Thomas Brante (1993a, p. 33-34) is not convinced that we can simply shift 
from science to technology using the same theoretical framework. Since SSK uses 
a relativistic or rather constructionist point of departure, its followers adopt 
constructionism as well. Brante claims that technology per se is constructed, thus 
making the theoretical assumption meaningless. Technology is not about stating 
universal laws or finding the truth, it is about constructing useful tools. Because of 
this, studies of technology could also use traditional concepts such as market 
needs, profit and consumer interests, rather than fashionable terms such as 
constructionism. Brante himself, however, does not differentiate between science 
and technology in his studies of scientific controversies, to which I will return later 
(Brante, 1984, p. 200; 1995, p. 41). 

With respect to social constructionism within technology studies, it is important 
to remember that it ranges from a conservative, or mild, form of constructionism 
to a radical, or extreme, form (Weinberger, 1996, pp. 4-5). While the conservative 
camp sees social factors as simply one group of several determining factors in 
understanding technology, the radical side sees technology as purely socially 
determined. One could argue that some of the studies within STS have gone from 
technological determinism to social determinism, something that has been 
criticised by several researchers in the field (Bowden, 1995, p. 77; Hughes, 1994, p. 
103). Scientists and philosophers from positivistic traditions oppose 
constructionism and the abandonment of an objective truth (Koertge, 1998; 
Latour, 1999).21 

21 Alan Sokal, a p rofessor in physics, played a practical joke o n the cultural-studies journal Social Texts in 1996, by 
submitting an article 'using5 social constructivism. A few weeks later he published the article: 'A Physicist 
Experiments with Cultural Studies' in Lingua Fran ca and the w hole world noticed the mistake made by Social Texts. 
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Within the theory of SCOT, technological development is viewed not as a 
deterministic, but as a complex flow including negotiations among the groups 
relevant to the shaping of the particular technology (Bijker, Hughes & Pinch, 1999, 
p. 13). In other words, a network of interest groups defines the shape of 
technology, and these groups surround that very device. Taking this one step 
further, one could say that these technical devices exist under the condition that 
the interest group/s consider them to exist (Westerum, 1991, p. 72). Conflicts 
between and within groups are common, and it is these pushes and pulls that 
shape technology. 'Stabilisation' and 'closure' are important concepts since they 
describe the negotiations and finally the consensus that is established when all 
relevant groups have reached a common view on how the technology should be 
formed (Alalehto, 1993, p. 244; Bijker & Law, 1992, p. 13; Jakobsson, 1995, p. 23). 
This is not a technological solution but a social one. Most important is the idea 
that all relevant groups agree on a solution, not that the best technological solution 
is found. 

The network theory, or the actor-network approach, has several similarities 
with SCOT, particularly as regards its basic assumptions (Bijker & Law, 1992, pp. 
8-9). Just as in SCOT, reductionistic explanations are rejected in favour of 
contingency - there is no grand plan for history. There is also common agreement 
that technologies are born out of conflict, difference, or resistance, and that it is 
the strategies employed by those involved in this kind of dispute or controversy 
that are interesting to study. Furthermore, stabilisation of a technology can only 
occur if the network in which it is implicated reaches some kind of 
accommodation. Lastly, they agree that the outcome cannot be reduced to the 
individual strategies used by actors within the network, but is the result of all these 
strategies together (Bijker & Law, 1992, p. 10). 

As the name indicates, network theory focuses exclusively on the network in 
which a certain technology is implicated. Here, the term network includes 
everything, both human and non-human factors, e.g. politics, economics and the 
technology itself (Latour, 1998, p. 175). By focusing on the network, Latour, 
among others, tries to overcome the dividing lines between science and society, 
technology and science, macro and micro, business and research, the human and 
non-human, rationality and irrationality. The idea is that everything exists within 
the network on the same level and the description of all kinds of relations between 
the different parts of the network. 

The method often employed is called 'thick description', common in studies of 
the social shaping of technology, and is a detailed, or even total, description of the 
network at hand. It is a way of looking into the 'black box' of technology (Bijker, 

Sokal himself (1999, p. 11) characterises his article as silly and then defines silliness as: Tirst of all, one has meaningless 
or absurd statements, nam e-dropping, and the d isplay offalse eru dition. Sec ond, on e has slo ppy thinking and poor philosophy, wh ich 
come together (though not always) in the form of glib relativism. ' (see also Boghossian, 1998). Needless to say, the reactions 
were strong and have been described as The Science War' (Latour, 1999). 
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Hughes & Pinch, 1999, p. 5). Positivistic and causal explanations are rejected, and 
it is claimed that when the thick description is saturated you have reached the 
explanation, since everything you need to know can be found within the network 
(Latour, 1998, p. 176). As a result, we find almost exclusively case studies within 
the field of Network Theory (within SCOT thick descriptions and case studies are 
dominating as well). 

Although Latour and many others do not divide the world into micro and 
macro, they have still been criticised for only studying the micro level, leaving the 
macro level outside the analysis (Elzinga, 1998, p. 23). Despite the fact that one of 
the common tenets of SCOT is that technology is shaped by controversies, 
conflicts and rejections, Hård and Jamison (1998) argue that the power structures 
underlying these conflicts are ignored. This is a critique of the dismissal of macro-
level aspects of conflict. Hård (1993, p. 414) is attracted by SCOT's rejection of 
technological determinism and functionalism, but calls attention to the emphasis 
on negotiations that always lead to consensus, thereby repudiating the conflict 
perspective in favour of consensus. 

To sum up, one could say that the social shaping of technology approach 
rejects technological determinism, linear development models and the positivistic 
view of reality. Its supporters argue for the need to study and treat science and 
technology in the same way as any other phenomenon in the social world we live 
in. They use close descriptions of the phenomenon in question to obtain a full 
understanding of whom it is shaped by and how it shapes its context. This process 
of being shaped and shaping is seen as continuous and unpredictable, which leads 
to the conclusion that there are no natural or social laws guiding the development 
of technology. 

Social perspectives on science and technology, in conclusion 
The current study neither adopts technological determinism nor social 
constructionism according to SCOT, though the emphasis is closer to the latter 
than to the former. Technology is part of society and together with other 
institutions it constitutes society. At the same time, society and its different 
institutions influence technology. I would like to quote Westrum (1991, p. 4): 
Technology and soâety intertwine: When one changes, the other is likely to change as we ll. Social 
changes bring new needs, desires, and insecurities; technica l changes force new choices, new 
adjustments.'This can be compared with Hughes' seamless web in which society and 
technology interact in an inseparable way. Some theories exaggerate the social 
shaping idea to the extent that it becomes a kind of social determinism. I find it 
more fruitful to see the relationship between technology and society as reciprocal, 
without for that reason drawing the conclusion that there can not be general 
patterns in this relationship, either linear or otherwise. 
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Currently, research viewing technology as a determining power adheres to a 
Newtonian, positivistic approach, while social constructivists adopt a hermeneutic 
point of departure. In a longitudinal study of how technology is perceived and 
debated in society, it is not meaningful to decide a priori that there are, or are not, 
traceable patterns. I repudiate this assumption that there are no regularity in the 
relationship between society and technology, and the idea that a certain method is 
more preferable than another. In a scientific investigation, one has to keep an open 
mind and apply the methods most appropriate the issue in question. 

The next section will focus on two fields of research lying between the two 
ideal types presented earlier, namely scientific controversies and diffusion of 
innovation. 

Two middle range theories 
The previous section gave an introduction to social studies of science and 
technology, dividing the work into two quite extreme streams of research. This 
part of the chapter presents two theories that could be framed as 'middle range', 
not trying to capture the whole relationship between society and technology, but 
rather certain aspects of this relationship. The first line of research is one of the 
most rapidly growing fields within social studies of science and technology, namely 
studies of scientific controversies. The second field includes so-called diffusion 
studies and lies slightly closer to the technocratic approach. It has been criticised 
for being deterministic, but has developed quite separately from the history of 
science and technology. Interesting and relevant to the scope of this study is that 
diffusion of innovation studies are partly based on the same theoretical models as 
the agenda-setting theory discussed earlier. Both approaches are connected to the 
public debate and media's role in the relationship between society and technology. 

Scientific controversies 

'During the past decades, the awareness of the darker sides o f the role of science and 
technology in our society has gradually increase d. Confronted with some of the more 
unpleasant consequences of ecology, health, and occupation, one can hardly miss the 
point that the way w e use scientific and technical knowledge is often not in our own 
interest, or only in the interest of a few while at the expense of others.' (Birrer, 1993, 
p. 41). 

Accidents such as those at Three Mile Island and Chernobyl have changed the 
view of technology, and scientific controversies have become a research field. 
According to Thomas Brante (1993b, pp. 187-188), the scientific controversies 
approach is a relatively new way, at least in Sweden, of studying science and 
technology. He claims that it is a way of tracing resistance against the rule of 
experts and gaining insight into the norms and values that guide experts. The 
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approach allows investigation of how technology works in society, revealing the 
inner logic and norms that are exposed in the heat of conflict. Controversies can 
also provide a way of mapping scientific and technological development over time, 
analogous to how historians map out wars through history (Mazur, 1981, p. 10). 

Brante (1993, pp. 177-78) points out that our contemporary society has become 
increasingly dependent on technological and scientific knowledge, and that science 
has become more and more politicised. Ulrich Beck (1995, p. 112) putts it a bit 
more drastically: We live in a second-order realit y, constructed out of scie nce and technology. • 
Reality has bec ome an unstable product of the spirit of the laboratory. ' Scientists, but also 
other public actors, have become experts, giving their opinion on more or less 
everything. This has led to the use of rational and scientific language in all kinds of 
debates, particularly as concerns conflicts and controversies. Moreover, to 
strengthen their arguments, non-scientists often refer to scientific research and 
statistics, and if there is no scientific 'proof, your argument is not good enough. 

The use of experts, scientific language and results outside of the scientific 
community means that scientific controversies do not only include disputes among 
scientists, but also controversies in which scientific vocabulary is used and/or in 
which different kinds of experts are involved (Brante, 1990). To continue Beck's 
dramatic description (1995, p. 112): 

'Against the errors of scientific rationality, what is prescribed and demanded 
everywhere is scientific rationality - only better, deeper, more thorough, more 
alternative. (...) In the technologically constructed world we are condemned to 
scientificity, even where scientificity stands condemned/ 

I find that the field of scientific controversies offers an interesting and fruitful way 
of approaching the public debate on new technology and its development. 
According to Giere (1987, p. 125), controversies can be seen as a microcosm in 
which the interactions between science and technology and the rest of society can 
conveniently be observed and studied. In this section I will therefore first give a 
short introduction to the field of scientific controversy, defining it, and then 
present the approach I have found most fruitful, namely Brante's (among others) 
research programme for studying scientific controversies. 

The research field of scientific controversy 
Interest in scientific controversies first appeared in the late half of the 1970s (see 
Jasanoff & Nelkin, 1981; Mazur, 1981b; Robbins & Johnston, 1976). Perhaps most 
well known are Dorothy Nelkin and Alan Mazur, who at an early stage tried to 
create principles for a theory of scientific controversy, though the field as a whole 
still lacks a common ground (Brante, 1990, p. 2). 

Studies of scientific controversies range from studies of 'purely scientific 
controversies', only those occurring within the scientific community, to what 
Bridgestock (1998, p. 94) calls 'technical controversies', those stemming from 
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effects of science and technology in the larger community. This latter type of 
controversy is sometimes framed as sdence-based, indicating that ethical and political 
aspects are important parts of the conflict (Brante, 1993, p. 181). Brante (1993, p. 
181) writes that controversy: 

'means 'the clash of opposing opinions; debate; disputation.' In a controversy, the 
participants are always highly aware o f the situation and act from it, for instance, by 
assembling recourses for the specific purpose of undermining the position of the 
adversaries. (...) A scientific controversy primarily co ncerns contending knowledge 
claims where at least one of the parties has scientific status.' 

To this we can add McMullin's claim that (1993, p. 51): To count as controversy, the 
disagreement must be a continuing one. There is argument and counter argu ment. A nd the 
exchange is public; it is expressed on both s ides in writing or o rally; so that oth ers can come and 
judge the merits of the case.' In the following, I will concentrate on the type of 
controversies framed as 'science-based', indicating that the controversies deal with 
a scientific or technical 'problem', but that the actors involved, and the reasons and 
arguments used, need not originate from the scientific community.22 When 
approaching studies of controversy there are different paths to choose. 

There have been several attempts to categorise the field in terms of the issues 
and events underlying the studied controversies (see Bridgestock, 1998; Martin & 
Richards, 1995; Nelkin, 1992). The categorisation made by Martin and Richards 
(1995, pp. 507ff) is unlike those based on theoretical assumptions. They use four 
ideal types to describe scientific controversy studies: The positivist approach, the 
group politics approach, the social structural approach and the constructionist 
approach. 

The first approach is based on, as the name indicates, traditional positivist 
assumptions, e.g., that science is cumulative, objective, and that it is possible to 
find true knowledge. This approach separates science and social science, and it 
assumes that science represents the truth. When a conflict arises, the party in the 
right is first located followed by an analysis of the parties that are wrong and the 
nature of their errors. In this way, the positivist approach is heavily dependent on 
scientists for determining what should be studied, and it is not possible to study 
the processes of forming and maintaining specific scientific paradigms (Martin & 
Richards, 1995, pp. 509-510). This approach can be compared to the technocratic 
approach presented earlier. 

The group politics approach deals with the process of conflict and competition 
among various groups in a political marketplace. Resource mobility is an important 
means in the conflict, and thus, scientific knowledge becomes a resource, or tool, 
that can be used by contending groups. Martin and Richards (1995, p. 512) claim 

22 There is no agreement among researchers in this field as to whether these kinds of science-based conflicts 
should count as scientific controversies (see McMullin, 1993). Although this could be viewed as a pr oblem, the 
controversies concerning gene technology are mos t certainly combined controversies in which scientific matters 
are discussed. 
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that this approach is compatible with the positivist one, since it assumes that 
science is normally neutral and apolitical, and that it is only when scientists are 
drawn into controversies that science becomes 'politicised'. 

The social structural approach deals with concepts such as class, state, gender, 
etc., in its analysis of scientific controversies (Martin & Richards, 1995, pp. 514-
516). Marxist and feminist theory is used, and scientific knowledge once again 
becomes a means of power, but on a higher societal level compared with the group 
politics approach. Problems connected to this approach are the same as for 
structural explanations in general. Concepts such as class and gender can for 
example sometimes be hard to use in relation to the dynamics of disputes at a local 
level. 

Finally, Martin and Richards (1995, p. 512) equate the constructivist approach 
with the sociology of scientific knowledge (SSK). They stress Bloor's 'strong 
program' and its symmetrical methodology. The constructivist approach does not 
accept the notion that conflicts are solved by uncovering scientific truth, but rather 
through pressures exerted and constraints imposed by the adjudicating community. 
This means that the whole process of scientific controversies has been opened to 
sociological analysis. A common critique of the constructivist approach is that it 
only deals with micro-level analysis, ignoring the role of professional and social 
power and broader social structural influences in the constitution of scientific 
knowledge (Martin & Richards, 1995, p. 514). The theories presented in this part 
of the chapter belong to the latter category, since Martin and Richards have made 
it broad enough to capture almost all research dealing with scientific controversies 
from a social shaping perspective. 

Mediated scientific controversies 
The kinds of scientific controversies studied in the present research are most often 
public controversies, meaning that they are carried out in the mass media, or at 
least covered by media (McMullin, 1993; Torgersen & Hampel, 2001; for empirical 
examples see Brante & Hallberg, 1989; Brante & Norman, 1995, pp. 83ff). As 
shown in Chapter 2 on media logic, mass media often pay attention to scientific 
controversies in their coverage of science and technology (cp. Goodell, 1987). 
Sometimes the label 'mediated controversies' is used, since information and 
arguments are exclusively exchanged indirectly through mass media (Kepplinger, 
Brosius & Staab, 1991, p. 263). Media coverage is therefore often in focus, as well 
as the media's way of working. 

In their study of mediated controversies, Leathy and Mazur (1980, p. 279) claim 
that controversies occur in periods characterised by general social movement. 
Social movements are ideologically and politically compatible with the issue at 
stake for opposition leaders, otherwise opposition leaders will fail to attract 
attention from a wider public. At this point, the mass media become important 
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actors. In another study, Mazur (1981a, p. 114) shows that mediated controversies 
have a great effect on the general public, not only by making them aware of the 
controversy, but also by exerting influence on their attitudes. According to Mazur, 
there is a relationship between the quantity of coverage of a controversy and 
negative attitudes among the public. Only a few studies have tested Mazur's 
hypothesis, however, and those who have were not able to confirm it. 

Höring (1990, p. 769) suggests that the explanation lies instead in the fact that 
the media's abstract coverage of science alienates people. They cannot relate to 
science and this makes it something frightening and unfamiliar, which in turn 
creates negative attitudes. Jasper (1988, p. 359) frames this hypothesis as the strong 
media model, since it proposes a direct link between media coverage and public 
opinion. In his study of the nuclear energy controversy, he finds no support for the 
hypothesis and concludes that media's influence in scientific controversies is rather 
of a weaker agenda-setting kind (Jasper, 1988, p. 371; 374, cp. Kepplinger et al., 
1991, pp. 285-286). 

Goodell (1987, p. 588) connects Mazur's findings to media's tendency to cover 
conflicts and controversies at the expense of more neutral and positive news. 
Further more, Goodell claims that the media influence mediated controversies in 
so far as they seek 'balance' in coverage of controversial issues. This means that 
issues are generally assumed to have two sides that should be reported in 
juxtaposition (Goodell, 1987, pp. 589-590). As a result, critics and other actors, 
whose views might not have been heard because of low credibility among 
scientists, sometimes receive media attention.23 

Yet another feature of mediated controversies is the use of rhetorical 
argumentation (Kepplinger et al., 1991, p. 285). This does not mean a lack of 
rational argumentation, or that it is dominated by rhetorical tricks, but rather that 
mediated controversies are subject to the specific rationality of rhetorical 
communication. Dialectical elements, in the sense of pro and con argumentation 
related to a subject, are not ruled out, but these kinds of arguments only constitute 
part of the coverage. 

One scholar engaged in studies of public scientific controversies using a semi-
constructivist approach is Thomas Brante. He has both developed a theoretical 
framework and conducted several case studies, using media material as data. Note 
that, just as in the rest of the STS field, case studies are by far the most common 
method of empirical investigation. In the following section, I will introduce his 
research program for the study of scientific controversies. 

23 Sanberg, Sanchez & Ingdahl (2002, p. 84) use this argument in their analysis of the Swedish debate on gene 
technology in the 1970s and 1980s. They claim that minority views (against gene technology) have received 
disproportionate amount of attention compared to scientists and actors in favour of the technology. This example 
show how hard it is to judge what is a majority and minority, what is representative and not etc., since in this case 
the views representing the minority according to the authors, might correspond to the view of a relative large part 
of the general public. Although, it is still true that media have a te ndency to balance conflicts, even when few 
'elite' actors are interested in joining the conflict. 
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A research programme 
The following section will present Brante's proposal for a research programme for 
studying scientifically based controversies. 

Brante's (1984, p. 30; 1990) aim is to develop a theory of the structure and 
dynamic of controversies, which does not follow the traditional rationalistic 
approach, but instead a mild form of constructionism (cp. Weinberger, 1996). He 
takes his point of departure in the strong programme and his own development of 
Thomas Kuhn's paradigm theory (Brante, 1980, p. 13). He claims that scientific 
knowledge is not different from other types of knowledge. Each epoch's findings 
must be understood within their historical and social context. Scientific knowledge 
is a social phenomenon among others, and existing social scientific research 
methods can be applied (Brante 1984, p. 33; 1990). By studying the behaviours and 
opinions that cause indignation and create conflict, one can expose the norms, 
values and interests that exist in a society, or that are held by a group or an 
individual (Brante, 1984, p. 125; Brante & Elzinga, 1988, p. 66). Brante (1984, p. 
38) employs methodological relativism in line with the strong program. This means 
that the existence of different types of knowledge is accepted and that some types 
of knowledge are more reliable than others, but that they should still be treated and 
explained in a symmetric way. 

Brante (1990) divides the process of a controversy into three phases; its origin, 
development and ending (phases that he has also used in his empirical work, see 
for example Brante & Hallberg, 1989). According to Brante (1995, pp. 44-45), one 
can find regularity within the phases. The origin phase begins with a 'problem', 
however the controversy can actually arise already in the definition of the problem, 
or during disputes over whether there is in fact a problem. Then there must be 
'insecurity' as to what kind of solution would best solve the problem. This 
insecurity is reinforced by the presence of potential risks. The third criteria involve 
the existence of conflicting 'interests'. These can either be within the scientific 
community or between that community and other actors; the fourth possibility is 
that conflicts exist outside the scientific community, but that scientists, or at least 
scientific arguments, are involved. This first phase could be compared with 
McMullin's (1993, pp. 64ff) three levels of problems, or disagreements, namely 
disagreement on facts, theory or/and principle. 

After the controversy is launched, it develops or crystallises. A polarisation 
often occurs in which two parties stress that the other party is unscientific, 
immoral, egoistic and stupid. It is also common that the two parties seek powerful 
alliances and side up with public opinion. The standpoints have been fixed, are 
well known and seem locked (Brante, 2000, p. 185). In this phase, mass media 
work both as a source of information and as a public opinion moulder. When 
addressing this phase, Brante finds it fruitful to discern what is scientific 
argumentation in a traditional sense, and what are business, philosophical, ethical, 
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legal, etc. arguments, as well as to determine what is pure rhetoric. He also finds it 
important to see whether the controversy is based on incommensurable positions, 
or whether there are rational ways to overcome the differences. 

During the crystallisation of a controversy, it is usual that 'interpretative 
packages' develop (Brante, 2000, pp. 186ff). This means that frameworks of ideas 
and explanations that include scientific, business, political, ethical, etc. arguments 
are brought into line, forming homogeneous self-supporting, but mutually 
exclusive, perspectives (one could for example think of the view of gene 
technology in terms of nature — nurture, progress — sustainability etc.). This can be 
compared to Gamson and Modigliani's (1989) media packages. 

The ending of a controversy can take quite different shapes. Brante (1990; 
1995, p. 46) argues that it can end in at least four different ways: the controversy is 
solved, it is abandoned, there is a differentiation or it is closed. The meaning of the 
first two is obvious. Differentiation implies a peaceful solution, but it can only be 
applied in certain cases, such as when a group of researches is divided into two 
after a conflict. Closing means that an external authority has stepped in. It might 
be the government or any other authority not involved in the controversy. Closing 
could also indicate a referendum or the end of funding for one of the conflicting 
parties. It is interesting to note that the ending of controversies has attracted 
considerable research attention and there are numerous proposals for ways in 
which a controversy can end (see Englehart & Capland, 1993, for an orientation). 

One might say that if the development of controversies is the horizontal part of 
Brante's view of controversy, the vertical or synchronic part is based on Kuhn's 
theory of paradigms. The vertical part of the model exists, according to Brante, 
implicidy in Kuhn's theory (Brante, 1980, pp. 23-25, see Table 3:1). According to 
this model, there are three levels in a scientific system or in a controversy: a 
theoretical level, a sociological level and psychological, or individual, level 
(e.g.Brante, 1980, p. 24; Brante, 2000, pp. 183-184). 

Table 3:1. The process of a science-based controversy (Brante, 2000, p. 185). 

Origin Crystallisation Termination 

Theoretical Problem identification Explanatory frameworks. Conquest 
Incommensurability New demarcations 

Social Institutionalised conflicts Alliances Differentiation 
Power relations Closure 

Individual Invested interested Psychological Cynicism versus 
Consonance naivism 

The theoretical level implies that every new scientific generation is born into a 
historically fixed complex of theories, methods, problems and accepted rules for 
what constitutes a solution to a problem. He defines this as the discursive level, 
where a discourse is the language through which knowledge about a domain or an 
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object is expressed. The discursive object arises and is shaped in and by the speech 
about it (Brante, 1984, p. 180). The sociological level, which corresponds to the 
society, can for example be the tradition of the disciplines to which the conflicting 
parties belong. The groups have developed a number of social norms, ways of 
communication etc., to which the individual adjusts his/her behaviour. The social 
level also includes cultural trends, events and norms (Brante, 2000, p. 184). The 
antagonists are incorporated in a social context. Finally, we have the individual 
level, at which analyses are made on how theoretical and social structures affect the 
individual's perception. Researchers, and other individuals, within a specific field 
see, perceive and think about their subject and the surrounding world in a specific 
way (Brante, 1984, p. 179). 

It is important to stress that these three concepts cannot be reduced to one or 
interchanged with one another. This does not mean, however, that they do not 
influence and interact with one another or follow approximately the same 'rhythm' 
in their development (Brante, 1984, pp. 177-178). Brante argues that science is a 
complex system that cannot be understood simply by looking at if from one angle. 
Though he often comments on this aspect in his texts, there is an ambiguity in his 
line of argument, especially concerning how these levels should be used 
empirically. Keeping in mind that the three vertical levels are not reducible to one 
another, the origin of a controversy exists simultaneously on the theoretical, social 
and individual level, as do the crystallisation and the ending of the controversy (see 
Table 3:1). 

I will take the origin of a controversy as an example of how Brante 
operationalises his model: Following the matrix, we find that, on the theoretical 
level, a controversy originates for example when there is a problematic relation 
between a specific practice and its consequences. This corresponds, on the social 
level, to initiatives made by authorities, companies or other public actors. The 
origin of a controversy on the individual level can occur when a person, for 
example a researcher, reacts to an issue that threatens powerful business interests 
(Brante, 2000, p. 185). 

Brante's program of sociological knowledge and his interpretation of the strong 
program have also been criticised. According to Sundqvist (2000, p. 257), Brante's 
interpretation is an example of 'sociology of error', because Brante claims that 
some issues are more appropriately studied using the strong program than are 
others. In Sundqvist's view, Brante's hesitation to use relativism as a universal law 
(see Brante, 1993a) makes his research program problematic. Although Sundqvist 
might be correct in his critique, it is important to note that Brante repudiates 
relativism on an ontological and epistemological level, and only adopts to a 
methodological relativism (Brante, 1997a, p. 91).24 

24 Brante (1997b, pp. 316-317) has tried t o develop a meta-theoretical concept for sociology, causal-realism, where 
his standpoint concerning ontological and epistemological issues is shown. His causal-realism is based on three 
axioms: 1) There is a by consciousness independent reality. 2) It is possible to reach knowledge about this reality. 
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My interpretation of Brante's research program is of a pragmatic kind as 
regards the empirical implications of the theory, meaning that the emphasis can 
differ among the three vertical levels depending on the controversy studied and the 
current stage of development. 

When the horizontal and vertical levels are combined, we get a matrix for 
evaluating and analysing controversies with both theoretical and empirical 
implications. However, the research programme does not contribute to the 
understanding of the dynamics in the intensity and content of a public debate over 
time, nor does it explicitly connect the role of mass media to the dynamic of the 
controversy. The second stream of research that lies between the technocratic and 
the social shaping approaches, diffusion of innovation, provides a base for these 
kind of questions. In the next section, I will therefore give an overview of this 
research field and related studies. 

Diffusion of innovation 
The spread of technologies, ideas, opinions and products is referred to as the 
diffusion of innovation, which is the object of study in this field. Diffusion studies, 
and studies on the development of technology, are quite different from other 
studies within the field of social studies of science (this includes both the history of 
science and technology and the social shaping of technology). Still, it is a bit 
surprising that the two fields are so very far apart. There are almost no references 
between the two traditions; it is as if they were studying two separate issues, 
despite the fact that the object is often the same. 

Diffusion studies have been conducted, and are still being conducted, in the 
natural sciences concerning a wide range of issues, and of course the diffusion of 
innovation approach is largely influenced by this tradition, implying that it has its 
roots in a positivistic tradition. The research on the diffusion of innovation took 
off in the 1930s, about the same time as the Ogburn group, with agricultural 
sociologists studying the spread of new cereals. Since that time, diffusion studies 
have been carried out within a wide range of fields, e.g. business administration, 
rural sociology, education, communication studies, and economics (Rogers, 1993, 
pp. 42-43, see also Baptista, 1999; Brewer, 1980; Grübler, 1996; Hollander, 1995; 
Valente, 1998). However, Everett Rogers is the prominent figure who, some thirty-
five years ago, pioneering research and developed a theoretical framework 
describing the adoption and diffusion of innovations. 

3) All knowledge can be wrong. The last axiom refers to the theory of scientific knowledge, which says that 
theories are d ependent on facts, that data are dependent on theory and that there are no absolute criteria fo r 
telling the truth. There is no universal methodology; different methods are app ropriate in different situations 
depending on the aim and object of the research. This also means that sc ientific concepts can be constructed in 
the sense that they do not have a real reference. 
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The issue is the process or diffusion b y which the new innovation, technology, 
idea, etc. is communicated through certain channels over time among the members of 
a social system (Rogers, 1993, p. 5). Rogers has an organisational focus, but includes 
social systems, which is exemplified in his use of different theoretical approaches 
(Sherry, 1997). According to Rogers (1993, pp. 6ff), diffusion is a kind of social 
change whereby both the structure and function of a social system transform. In 
the present case, we will look at how the innovation, gene technology, is pictured 
in the communication channel, mass media, in society, and in the public debate. 

Rogers argues that mass media channels are essential to the diffusion of initial 
information about an innovation, while interpersonal channels are essential to the 
adoption or rejection. The cumulative number of adopters of an innovation, 
technology or idea creates a S-shaped curve over time, while the frequency 
distribution of the number of mean adopters per year forms a normal, bell-shaped 
curve (Rogers, 1993, p. 157, see Figure 3:1). This is the same curve mentioned 
earlier in Chapter 2 regarding the agenda-setting theory of mass media. As shown, 
the theory of the agenda-setting effect of mass media also holds that there is an S-
shaped relationship between the public agenda and media coverage of various 
issues (Neuman, 1990; Dearing & Rogers, 1996, p. 65). 

Cumulative number of 
adopters > cn 

CD -4—' Q. O "O co 
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New adopters 

Time 
Figure 3:1. The number of new adopters each year, and the cumulative number of adopters of an 
innovation, technology or idea (after Rogers, 1993, p. 258). The slope of the curve varies 
according to the speed of the diffusion (Baptista, 1999, p. 109). 

It is said that the S-shaped curve was first used in 1844 in Belgium to describe 
patterns of population growth and military logistics (Neuman, 1990, p. 163). It was 
a logistic function, which since then has been developed further and is used in 
statistical analysis of causal models involving categorical data. Since then similar 
models have been developed describing scientific, economic, social and 
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technological processes (Sander, 1987, p. 165). The general form is: Y = e*/(l + 
e*) (Neuman, 1990, p. 163). Grübler (1996, p. 38) writes in relation to innovations 
that: 

'No innovation spread instantaneously. Instead, a typical S-shaped temporal pattern 
seems to be the rule. This basic pattern appears to be invariant, although the 
regulatory and timing of diffusion processes vary greatly.' 

Rogers shows how this S-shaped curve is made up of a number of bell-shaped 
curves. The latter curve describes the distribution of the mean number of new 
adopters per year, or another time unit. If one puts the bell-shaped curves on top 
of each other in a cumulative process, the S-shaped curve appears (Rogers, 1993, p. 
258). The S-curve model shows that the growth is high during the first two stages, 
then becomes slower or even stops during the last two stages (Sanders, 1993, p. 
165). 

Brown (1992, p. 64) has developed the S-curve model further and he shows in 
his analysis of the development of growth markets that adoption is often divided 
across different segments (see Figure 3:2). Within each different segment, a 
diffusion process occurs resulting in a number of small S-curves representing the 
different segments and overlapping each other. This develops as a series of 
increasingly larger segments with a progressively declining utility value to the users 
(the latter only counts for new products more or less). The defined stages, or 
segments, adjust for adoption, resulting in stages, or segments, such as; early 
adopters, early majority, late majority and laggards in which all pass through the 
diffusion process (Brown, 1992, p. 63; Rogers, 1993, p. 262). 

A 

Figure 3:2. Development of growth markets according to Brown (1992, p. 64). The different 
curves represent different segments. 
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It is argued that the shape of the diffusion over time in social systems is the 
outcome of social relationships, because people talk to and exert pressure on each 
other, privately, at.work and through media. Used in a social context, the S-curve 
model is not strictly explanatory since it does not provide a universal law, like 
gravity, since it is affected by human action. It provides, however, a description of 
how populations, economies, technologies, etc. develop under certain conditions. 

Empirical research has also shown that it is often the case that new ideas or 
innovations are adopted according to this model (Brown, 1992, p. 66; Nieto, 
Lopéz & Cruz, 1998, 455; Sander, 1987, p. 179). The S-curve model is also used in 
planned communication by innovators and marketing people, as well as by 
economists (Baptista, 1999, p. 108; Rogers, 1992, p. 79; Windahl, Signitzer & 
Olson, 1992, p. 57). Needless to say, agenda-setting theory uses the model as well. 

Even though there are numerous examples of the existence of a logistic 
function in the diffusion of innovations, Rogers stresses that one should not 
assume that the S-shaped rate of adopters is inevitable. One should rather regard 
the shape of the adopter distribution as an open question to be determined 
empirically (Rogers, 1993, p. 261). 

The next section will deal with another closely related field of research, namely 
stage and life cycle models, which are common both in diffusion of innovation 
studies and in agenda-setting studies. 

Life cycle models 
The S-curve is often connected to life cycle models (Nieto, Lopéz & Cruz, 1998, p. 
440) where an innovation, product or technology is supposed to develop according 
specific stages such as infancy, youth, maturity and old age, also framed as natural 
history models in the study of public issues (Rogers, Dearing & Chang, 1991, p. 1). 
These kinds of models assume that the life cycle of the issue in question follows a 
similar pattern to that of the biological cycle of living beings and therefore is easily 
predictable. Levitt (1965) made the first widespread life cycle model within social 
science, by describing the evolution of sales as the product's life cycle (PLC). 
These kinds of models are based on the theory of diffusion, but focus on the new 
technology's or idea's impact on the market or social system (Nieto, Lopéz & Cruz, 
1998, p. 443). 

By adding the stages that characterise the PLC to the S-curve, Nieto, Lopez & 
Cruz (1998, p. 445) combine the S-curve with the life cycle model. This means that 
the initial phase of the S-curve corresponds to the embryonic phase, after which 
the growth phase emerges, then the product or issue in question matures and last 
when the curve levels off we have the phase of ageing (cp. Brown, 1992). 
Considering the work of Rogers and others within diffusion studies, this could 
hardly be seen as something new, but it is nevertheless meaningful in so far as it 
makes the connection explicit. I would like to argue that PLC is not primarily a 
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theory of an innovation's impact on the social system, but rather of its interaction 
with this system. 

There is a large body of literature on PLC, but the life cycle concept has also 
been used in research on marketing, organisations, tourism, management, etc. (e.g. 
Agarwal, 1997; Koder, 2000; Withane, 1997). However, more relevant to this study 
is the development of theories connected to the life cycle model covering attention 
to public issues, which is studied in diffusion studies, foremost in agenda-setting 
research. Unlike in the PLC model, these kinds of theories do not follow a physical 
product, but rather the change in attention to an issue in the public debate. 

One example is the theory of the 'issue attention cycle'.25 It was Anthony 
Downs who, in the beginning of the 1970s, published an article introducing the 
concept (Downs, 1972). The argument is that public attention follows a cycle not 
reflecting changes in real conditions as much as the cycle of increasing public 
interest and then boredom (cp. Kepplinger, 1992). The cycle is based both on the 
nature of domestic problems and on the way dominating media interact with the 
public. The cycle has five stages (Downs, 1972, p. 39): 

1. The pre-problem stage. 
An undesirable social condition exists but few are aware of it. 

2. Alarmed discovery and euphoric enthusiasm. 
An event or other external facto r makes the large public aware o f the problem. Concern exists 
parallel to confidence in solving the problem without large changes. 

3. Realising the cost of significant progress. 
The large public becomes aware of the costs, both economic and social, of solving the problem. 

4. Gradual decline of intense public interest. 
As more and more people realise how difficult is would be to solve the problem, interest 
decreases, others get bored. There are other issues and problems that are in the alarmed 
discovery stage and attract attention. 

5. The post-problem stage. 
The issue has been replaced by some other problem and no longer attracts much attention. 
However, it has become known to the public and during the cycle action may have been taken to 
create formal bodies such as institutions, action programs etc., which keep the issue alive. 

Not all public issues go through this issue-attention cycle: First, because many 
problems in society only affect weak groups without means to create a public 
debate. Second, because many issues framed as a problem for one group are a 
benefit for some other group, and finally, because the problem must be dramatic 
and exciting in order to maintain public interest (Downs, 1972, pp. 41-42). As the 
PLC, the issue attention cycle is expected to follow the normal distribution curve, 
or bell-curve, similar to the curve described earlier as the mean number of adopters 
per time unit. 

25 It should be stressed that t he number of studies using this kind theoretical framework is small w ithin social 
science studies on science and technology. Similar classi fications exist, but they are mostly the result of empirically 
based categorisations and not based a priori on a theore tical framework. Although, in agenda-setting studies it is 
more common. 
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While Downs' article is foremost based on the author's personal observations 
and no empirical research, Hogwood (1992) made a quantitative analysis of the 
British population's attention pattern. Hogwood shows in his analysis that the 
issue-attention cycle is not applicable to all kinds of public issues26, but that 
environmental and health issues more or less correspond to the cycle (1992, pp. 
35-36). 

Downs' concept has primarily been adopted by media researchers concerned 
with agenda-setting and/or environmental issues (for an overview see Protess & 
McCombs, 1991). Some have interpreted the idea as concerning how media direct 
the attention between issues and renamed it the 'media issue attention cycle' 
(McCarthy, McPhail & Smith 1996, p. 481). Valiverronen (1998, p. 81) agrees that 
even if Downs' version of the cycle concept is a bit narrow and deterministic, it is 
still correct as regards the dynamics of the publicity of separate environmental 
problems. Neuman (1990, p. 165) compares a number of different issues in his 
investigation of the relationship between media coverage and public opinion, and 
he finds that with respect to the energy crises in the 1970s, Downs' theory is 
confirmed, which supports the notion that environmental issues seem to 
correspond to the model. 

There are, however, other examples of the use of life cycle models in studies of 
diffusion of innovations. One of the few looking at issues related to technology is 
Jasper (1988), who launched the idea that technological controversies pass through 
a 'political life cycle'. In his life cycle model of technological controversy, Jasper 
identifies three phases; the pre-political phase (minimal public controversy), the 
political phase (controversy expressed through media), and the post-political phase 
(declining controversy and media interest). By discarding the strong media model 
(cp. Mazur, 1981) as well as the postmaterialist model,27 Jasper draws the 
conclusion that level of political conflict is the most important variable in explaining 
the life cycle development of the nuclear energy controversy, rather than for 
example issue attention (Jasper, 1988, p. 374). 

This means that political decisions and actions determine public opinion, 
which, in my view, is quite the opposite of agenda-setting theory. However, Jasper 
claims that media set the agenda by making the quarrels of the elite salient. He 
concludes that technological controversies reflect disagreement over basic political 
and social choices rather than irrational fears inspired by the mass media (Jasper, 
1988, p. 374). This, however, does not indicate that the attention given to these 
disagreements follows a cyclic pattern. 

Gaskell et al. (2001, p. 5) have applied Jasper's model to gene technology and 
added the concept of the public sphere. In their definition, policy, public opinion 
and mass media constitute the three arenas of the public sphere (similar to Rogers, 

26 The study concerned issues and events that had attracted large media attenrion. 
27 The postmaterialist model emphasises changing fundamental values and beliefs in society due to changes in 
social structures of modern societies (Inglehart, 1977; 1990). 
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Dearing & Chang's, 1991, and Dearing & Rogers', 1996, model of the components 
of the agenda-setting process). In Gaskell's et al. interpretation of Jasper's model, 
each new technological controversy has a life history, corresponding to the three 
phases mentioned above, and over the long term the three arenas of the public 
sphere congregate to a point where the issue in question is no longer controversial 
but integrated in the ongoing public debate and taken for granted. However, as 
they stress, complex technologies such as gene technology are not to be compared 
to 'single' technologies such as computers, cars and mobile phones, since the 
different applications of gene technology may in fact have unique life cycles of 
controversy. This can be compared to Rogers, Dearing and Chang's (1991, p. 6) 
approach to the agenda-setting process, where they argue for a disaggregated 
analysis of media coverage of single issues. 

Diffusion studies emphasise mass media's role as a communicator in the 
adoption process, and as we saw, Downs' issue attention cycle focuses on media 
and media's role in the public debate as well. In diffusion research, attention to 
media is primarily directed towards media's influence on people's attitudes, 
knowledge and behaviour (adoption) (Rogers, 1993, pp. 194-195; Valente, 1998; 
1999, p. 35). Valente (1998), for an example, shows that the media influence 
awareness and knowledge to a higher degree than behaviour. However, individuals 
who lack personal contact with other users, or individuals without knowledge of 
the issue, may turn to media for information about new ideas and products (cp. 
Asp, 1999; Gutteling & Wiegman, 1996). 

Over the years, Everett Rogers has begun to pay attention to agenda-setting 
theory, stressing the role of media even more than what is found in his work on 
diffusion of innovations. By combining the longitudinal approach of diffusion of 
innovation and the S-curve model with the agenda-setting theory, Dearing and 
Rogers (1996, p. 58) show that as media coverage develops in a cyclical rise and fall 
pattern over time, it passes through different stages characterised by distinct 
frames. 

In a similar study of media coverage of AIDS, Rogers, Dearing and Chang 
(1991, p. 17) found that coverage developed through four eras: the initial era, the 
scientific era, the human era and, finally, the political era. Each era was 
characterised by a frame, and for each new phase the absolute number of articles 
increased. Rogers, Dearing and Chang (1991) also tested the relationship between 
different public arenas in their examination of the interaction among public 
agendas. Their results show that the real-world indicator, number of AIDS cases, 
has a weak influence on media coverage of AIDS. In my view, however, this result 
is not convincing, considering that the number of AIDS cases per month is not 
necessarily the best indicator of a real-world event influencing media coverage. On 
the contrary, and as their study shows, it is real-word events that trigger the 
beginning of each new era, though not the number of new AIDS cases but events 
such as Rock Hudson being infected. 
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Critical voices against causal models 
We have now moved from the theories of diffusion of innovation as an adoption 
process of an invention, idea or product, to a more general discussion on the 
diffusion of, and attention to, public issues. Important to note is, however, that the 
same kinds of models are examined. It is the development over time, or the 
diffusion, of the observed phenomenon that is focused. There have been a 
considerable amount of criticisms of diffusion research and life cycle theories. The 
study of diffusion of innovation is not deterministic in a 'hard' way, so to speak, 
but is often criticised or being deterministic. It does not say that all new ideas and 
all new inventions will be accepted and adopted, but that if they are adopted, the 
process of diffusion will be similar to all other diffusion processes regardless of the 
kind of idea or invention. 

It is argued that there is a 'pro-innovation bias', which means that studies using 
the diffusion model often ignore innovations that were not successful and that 
there is a hidden implication that the innovation should be adopted by all members 
of a social system. It is also argued that there is a tendency to blame individuals for 
not adopting an innovation rather than looking at structural reasons (Rogers, 
1993). Sociologists have criticised the lack of integration between diffusion 
theories and other theories of social change (Windahl, Signitzer & Olson, 1992, p. 
58). 

Yet another type of considerable criticism has been put forward by 
representatives of the social constructionist approach to science and technology 
studies. Here the critique is focused on basic assumptions such as the existence of 
general patterns like the S-shaped curve and development through specific stages, 
which in turn call into question the entire theory of a the innovation cycle (Bijker, 
1992, p. 74; Hansen, 1990, p. 454; Law & Callon, 1992, p. 50). It is claimed that the 
relationship between technology and society is characterised by interdependence 
and that there is no such thing as cause and effect in this relationship. Life cycle 
models are often criticised for similar reasons; they are inflexible, causal and do not 
take into account the interdependence between different social arenas and actors. 

Science and technology from a social perspective, in conclusion 
This dissertation focuses upon the public debate on gene technology. Gene 
technology was chosen because it represents one of the latest complex 
technologies, with partly unknown risks and benefits, characterising our 
contemporary Western society. To understand a new technology and its reception 
in society, either in general or with regard to a particular public debate, it is 
necessary to look at the relationship between society and technology in general. 
After my brief survey of the wide range of theories concerning this relationship, I 
would like to conclude the chapter by pointing at some of the theories that will 
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constitute the theoretical framework and some that will be the point of departure 
of the empirical design of the study. 

After awhile, when a technology has been established in society, a momentum 
might emerge that makes the technology powerful. One could say that it begins to 
live a life of its own, influencing the surrounding society on different levels. Social 
systems, institutions and actors adjust to their technological devices and systems; 
we experience this all the time: our cities are designed according to transportation 
systems, our working conditions depend on what kind of technical devices we use, 
TV and computers have changed our way of using our spare time, how we raise 
our children and see the world, to pick a few examples. This, however, does not 
mean that once a technology is invented it will change society, or even develop a 
momentum. 

On the contrary, technologies that do not fit society will not be developed, old 
technologies are replaced by new, and it is often new needs, or changed needs, that 
underlie the development of a new technology. As the new technology develops 
many different actors are involved, not only innovators and scientists, but also 
investors, old entrepreneurs resisting the new developments, politicians, and of 
course, today, the general public constitutes an actor as well. 

In this way, it is reasonable to claim that during the development of a new 
technology, before it has been established, the public debate is one of the most 
interesting arenas, since it is here conflicts and negotiations between the involved 
actors can be observed. 

The two theories that I have chosen to use as my point of departure in the 
empirical design compliment each other in so far as one, diffusion of innovation, 
gives an understanding of the dynamic of the development of a technological 
debate and is easily connected to life cycle theories as well as to media-related 
perspectives such as agenda-setting. The other, theory, dealing with scientific 
controversies, gives an understanding of the underlying dynamic, and the interplay 
between different actors involved in the shaping of the new technology. 

The diffusion curve, used on public issues rather than physical products, as well 
as the attention cycles are plausible models for understanding the dynamics of the 
debate on gene technology. Gene technology is an innovation that is 
communicated through mass media over time in the public sphere. By focusing on 
possible controversies underlying the overt dynamic of the debate, a deeper 
understanding of this very same dynamics can be reached. The advantage of the 
study of scientific controversies and diffusion of innovation is also that the scope 
of study is restricted to certain aspects of the relationship between society and 
technology. 

The next chapter will show how some of these theories are used as a point of 
departure in designing the empirical part of the study. It will also provide a 
description of applied methods and the data used. 
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CHAPTER 4 

Implications of theoretical choices 
for design and method 

Based on the two theoretical chapters we can conclude that the field of study in 
which this thesis takes its point of departure is both large and heterogeneous. On 
the one hand, we have the considerable body of research on the public sphere, its 
relation to mass media and its implications. On the other hand, we have the field 
of social studies of science and technology, ranging, broadly speaking, from the 
history of science and technology, through diffusion studies and scientific 
controversies, to the social shaping of technology. Altogether this work constitutes 
a massive amount of theory and empirical results. Nevertheless, as regards the 
study of a new technology's emergence and diffusion in a public debate, the 
research is limited. This makes the present topic both interesting and complicated, 
since there are few examples to follow despite the large body of research. 

The present chapter aims to provide a theoretical model for the empirical study 
and a presentation of the empirical data and methods applied. I will begin with a 
presentation of my thesis's theoretical point of departure and thereafter the 
implications of the theoretical choices for the empirical study will be introduced. 
Lasdy, I will describe the methods and data collection procedures used. 

Theoretical point of departure 
The overall aim is to understand the dynamics of the public debate on gene 
technology during the period 1973 to 1996. In Chapter 2, I operationalised 'the 
public debate' as what is covered by and debated in mass media, in accordance 
with Dahlgren's pragmatic understanding of the public debate as revealed through 
the investigation of media content (Dahlgren, 1991, p. 19). I am aware that the 
media do not cover all aspects of the public debate and that there are other 
alternatives such as interviewing relevant actors, studying policy documents and 
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public opinion, etc. Although, considering both that the media constitute the 
'channel' through which actors communicate and that limited time and resources 
prohibit studying the entire public arena, I find mass media products as a whole to 
be the best available indicator of the public debate. 

The question is then: How can we understand the role of technology in society 
and how can theories concerning this help us to investigate and understand the 
mediated public debate on gene technology? In the following section, I will discuss 
the starting point for this study in relation to the theories presented in Chapter 3, 
and to some extent also in Chapter 2. 

All outcomes of human activity, such as inventions, fashion, ways of living and 
thinking as well as technology, are shaped and influenced by the surrounding 
social, cultural and economical context. Thus, claiming that technology is an 
autonomous force or power that directs the course of development in society is 
hardly reasonable. On the other hand, the radical form of social constructionism, 
according to which nothing exists except what people perceive and understand, 
does not seem reasonable either. Social determinism is not an alternative to 
technological determinism. Technology constitutes an important part of our 
present Western society. And even if it is not technology per se that possesses the 
power, but rather people who develop, control and regulate it, existing 
technologies such as nuclear power, the car, the computer, etc., through their 
momentum, influence the surrounding society (cp. Hughes, 1983; 1994). 

This study is constructionist in so far as social factors are seen as important for 
the origin and development of a new technology; while it is descriptive in so far as 
it aims to map a course of events to see whether there are any general patterns in 
the public debate on gene technology. It is clear from the previous theoretical 
discussion that a wide range of theories and perspectives characterise the study of 
technology in society. Much of the work has been focused either on large-scale 
empirical studies, often with a bias towards technological determinism, or on social 
constructionist case studies at the micro level, the latter currently being more 
common than the former. A good deal of social constructionist studies have used 
qualitative methods such as discourse analysis, social representation analysis, 
analysis of metaphors and different kinds of case studies (e.g. Bakshi, 1996; 
Einsiedel et al., 2000: 2001; Ideland, 1997; 2000; Liakopoulos, 1999; 2002; Nelkin, 
1999; Nelkin & Lindee, 1995; Sanberg, Sanchez & Ingdahl, 2002). The more 
quantitatively oriented research is often characterised by large-scale data sets, 
focused on describing the manifest content without much theoretical consideration 
(e.g. Clark & Dickson, 1995; Gutteling et al., 2001; Kepplinger, 1992). There are of 
course studies that do not fit the division into these narrow categories, however 
the total number of studies on mediated debates concerning gene technology is 
quite small. 

For this reason I will try to combine two streams of theory that lie between the 
technocratic and social constructionist approaches, namely the theory of diffusion 
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and Brante's theory of scientific controversy. It is not the diffusion of innovation 
theory that interests me most, but the underlying model, according to which the 
spread of new issues and inventions, as well as the attention to these issues, follows 
an S-shaped pattern. This typical S-shaped pattern appears to be the rule, although 
the regularity and timing of diffusion processes vary greatly (Grübler, 1996; 
Rogers, 1993, cp. Rogers & Dearing, 1996). It is not a strictly explanatory model, 
since it takes human action into account. Nevertheless, the model has been 
criticised for its assumption of a causal relationship between time28 and 
adoption/attention (a necessary or at least a common development over time). 
However, I see this assumption as a strength in the model rather than a weakness. 
The strength of any model lies in its explanatory power. The S-curve model can be 
seen as a hypothesis about how new issues diffuse in a population, causal in one 
respect, but not without considering social implications in the process. I a im to use 
the S-curve to see if it fits the variatio n in intensity in the public deb ate on ge ne tec hnology (se e 
Figure 4:1). 

As mentioned earlier, the S-curve is often connected to different types of life 
cycle models, such as the PLC and the issue attention cycle (Downs, 1972; Levitt, 
1965; Neuman, 1990; Valiverronen, 1998). The cycles are based both on the nature 
of the specific issue and on the way media cover it. They consist of different 
phases, which vary according to in the cycle. Thus, one can expect differences in 
content across different phases. These kinds of phase theories can help us to 
understand the development of the debate. In this context, I find Downs' issue 
attention cycle relevant, given its emphasis on interest and boredom among both 
media and the public. Combined with Jasper's (1988) model, as interpreted in 
Gaskell et al. (2001), we get four phases: increasing salience, a peak, decreasing 
salience and low salience. Following gene technology over time as a mass media 
issue, one can expect, according to Rogers, Dearing and Chang (1991), that the 
frequency of coverage will differ over time and that, to grasp this dynamic in the 
debate, the coverage content must be analysed in detail and divided into time 
periods (cp. Dearing & Rogers, 1996). I find it also reasonable to link phase 
analysis to Gamson and Modigiliani's (1989) theory of media packages since this is 
a way to understand the determinants of the packages and their connection to the 
surrounding society. 

Brante (e.g. 1990) also uses the concept of phases in his research program for 
the study of scientific controversies, and he argues that there are regularities in the 
development of these kinds of controversies. The study of controversies in the 
public debate on gene technology allows us to gain a deeper understanding of the 
underlying dynamic of the public debate on new technology, since in a heated 
debate the norms and values guiding people's perceptions are exposed. A 

28 The term time represents everything that happens between two points of time, not observed in any other way 
i.e. the scientific development of gene technology, and affecting the dependent variable. 
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controversy can be viewed as a micro cosmos in which interactions between 
technological development and the rest of society are observable (Giere, 1987). I 
aim to use scie ntific cont roversies to gain a deeper under standing of the dynamic of the public 
debate on gene technology ( see Figure 4:1). 

Both theories emphasise the role of mass media and use media as an indicator 
of the diffusion process as well as of the presence and development of 
controversies. Diffusion theory can be linked to the media agenda-setting theory, 
which views the media as influential actors in the public sphere. With respect to 
scientific controversies, the mass media work both as sources of information and 
as public opinion moulders. According to Brante, mass media's interest in dramatic 
and spectacular events often brings controversies to the fore (Brante, 1990; cp. 
Goodell, 1987). 

Figure 4:1 shows the theoretical model used as a point of departure in the 
empirical study. The S-shaped curve represents the expected intensity of the public 
debate on gene technology over time, and the marked area is the content of the 
debate. The content will be analysed in terms of the existence of phases and 
controversies. 

Figure 4:1. Model of the theoretical point of departure for the empirical study of the public debate 
on gene technology. 

This means that the S-curve model, including attention or life cycles, is used to 
study the dynamic of the public debate, and that the theory of scientific 
controversies is used to investigate the underlying norms and values characterising 
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the view on gene technology.29 Since the public debate has been operationalised as 
media coverage, the model shows the development of media intensity and content 
over time. This approach applies to the research questions posed in Chapter 1. 

Methodological considerations 
The theoretical model has implications for the design and choice of method. 
According to the operationalisation of, and earlier research on, the public debate, 
the empirical material was designated as media coverage. In Chapter 2, limitations 
of media as an indicator of the public debate were presented and will not be 
repeated here, except in cases where such limitations may have consequences for 
the results of the study. 

The term mass media includes everything from newspapers, television, radio, 
and books, to the Internet, making it a broad and diversified area. The aim of 
covering a more than twenty-year-long period makes it necessary to limit the 
amount and type of empirical material analysed. In Chapter 2, we learned that the 
media arena is often hierarchical, such that some news media have greater 
influence and power to set the agenda than do others (e.g. Lindström, 1996; 
Petersson & Carlberg, 1990; Strömbäck, 2000). In correspondence with this, the 
agenda-setting media was chosen to provide data input, the assumption being that 
it reflects and influences the public debate. By analysing an opinion-leading 
medium, we will get a reasonable impression of the dynamics of important flows 
of information about gene technology, as well as insight into the development of 
these informadon flows over time. Rather than choosing sampled material from 
several different media, everything published in relation to gene technology during 
the period of study in the strongest opinion-forming newspaper in Sweden, 
Dagens Nyheter30, was chosen.31 The reason television news programs such as 
Rapport or Aktuellt, which also could be defined as opinion-leading in Sweden, 

29 The S-curve model will be used as a point of departure regarding the expected attention pattern over time, 
though at the same time, the model is tested against the empirical data. 
30 Dagens Nyheter is Sweden's largest morning newspaper, and its circulation in 1996 was approximately 400,000. 
The daily total readership is slightly more than one million people, corresponding to 16% of the populadon 
between 15 and 74 years o f age. Of the total cir culadon, 75% is d istributed in Greater Stockholm. The paper's 
political affiliation is 'independent'. In practice, it is sligh dy to the right of centre in economic matters and perhaps 
slightly to the left of centre in cultural and social matters, but this has changed somewhat over the years. Apart 
from production in Stockholm, Dagens Nyheter is also printed in two satellite facilities in the north and south of 
Sweden. Of the total circulation, 95% comprises subscriptions with home delivery early in the morning. 
31 The choice of Dagens Nyheter as the opinion-leading newspaper in Sweden is rather unproblematic, some 
could, however, argue that there are other powerful newspapers in Sweden, e.g. Svenska Dagbladet. Others would 
argue that, today, newspapers have played out their role as agenda-setters and that television or radio news is the 
opinion-leading medium. Bearing in mind that this study spans a 24 -year-long period and that there h ave been 
great changes during this time, I still find Dagens Nyheter the most suitable source. There are also several studies 
showing that what is published in Dagens Nyheter is often followed up by other newspapers as well as television 
(e.g., Lindström, 1996; Nord, 1997; Strömbäck, 2000). 
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were not chosen is because the archives are incomplete. Prior to the 1980s, no 
news programmes were archived in their entirety. 

By including all relevant articles published by Dagens Nyheter during the 
period of study, I aimed both to understand the overall dynamic of how our 
opinion-leading newspaper has covered gene technology over the years and to 
conduct a deeper analysis of the same material in order to grasp the underlying 
meanings and structures. To obtain a comprehensive picture of coverage of gene 
technology in Dagens Nyheter, all relevant clippings published from 1973 to 1996 
were examined. Articles dealing with 'the interve ntion, handling and/ or analysis at the 
level of the gene(s)> were selected.32 This can be described as the total body of articles 
having gene technology as their main subject. A total number of 659 articles were 
gathered and analysed. 

The aim and theoretical model call for both a quantitative and a qualitative 
analysis. As shown, studies combining these two methods are rare, since most 
research in social studies of science and technology have either applied a 
quantitative or a qualitative approach. In the present case, both approaches were 
used; a quantitative method was needed to examine how the intensity and content 
of the debate varied over time, while a qualitative method was deemed more 
appropriate to the analysis of scientific controversies. Quantitative content analysis 
was used in the examination of the intensity and content of the debate. 

Content analysis (CA) was originally a method focused on quantifiable aspects 
of text content, measuring the length of news columns, etc. The early 
developments of CA were theoretically based on Lasswell's mass communication 
model: 'who says what to whom with what effect'. Since then, the method and its 
theoretical foundation have undergone considerable development and today they 
include all types of procedures operating with predetermined quantifiable 
categories 33 (Tischer et al., 2000, p. 55). CA is a technique for making inferences 
from a focal text to its social context in an objective manner (Bauer, 2000, p. 133; 
cp. Krippendorff, 1980, p. 21). The strengths of CA are, for example, that it is 
systematic and public, it can deal with large amounts of data, it is applicable to 
historical data and it offers a set of mature and well-documented procedures 
(Bauer, 2000, p. 147). 

32 Articles from the period 1973 to 1992 were gathered from Dagens Nyheter's manual archive, and for the period 
between 1992 and 1996, with one year's overla p, the new on-line archive system was used. A large number of 
search words such as 'gene', 'DNA', 'gene technology', 'genetic manipulation', 'GMO food', etc., as well as a 
number of names of well-known scientists working with gene technology, were used in the search for articles. All 
kinds of articles have been included, editorial, economical, cultural, sc ientific, light topics, general news, news 
items, etc. Included are also articles that o bviously refer to gene technology without explicidy mentioning it. 
Advertisements and comic strips were excluded since the newspaper did not file them. Articles only mentioning 
gene technology with a word or two, but actually dealing with something totally different, were excluded as well. 
33 Bauer (2000, p. 132) goes so far as to claim that CA is a hybrid technique that can mediate in the dispute 
between supporters of quantitative and qualitat ive methods. The background to this s tatement is the considerable 
thought given to the 'kinds', 'qualities' and "distinctions' in the text before any quantification takes place. 
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The critique against CA has primarily focused on the fact that only the explicit 
content of the text is studied, which means that implicit meaning normally is 
excluded. Criticism has also been raised concerning the fact that the categories 
according to which the text is analysed often are set a priori rather than being based 
on the material itself (Bauer, 2000, p. 148; see also McQuail, 1994, pp. 277-278). 
However, for my purpose of examining more than 600 articles from a 24-year-long 
period, CA is the most appropriate method, especially considering the fact that it is 
combined with a qualitative study of a smaller number of articles. 

All articles were coded according to a coding frame constructed within our 
international research project 'Biotechnology and the European Public.'34 The 
coding frame was based both on empirical findings and on theoretical frameworks 
(see Gamson & Modigliani, 1989; Rosengren, 1981; Krippendorff, 1980), and it 
was tested several times before finally setded upon (for further details concerning 
the coding frame and its construction and composition see Durant, Baurer & 
Gaskell, 1998, pp. 276-277; Gutteling et al., 2002). This means that the coding 
frame had been adjusted to this specific purpose and that the kinds of themes 
included in the coding frame were based on the data material. The choice of 
variables, such as newspaper section, author, actor, themes, etc., was, on the other 
hand, based primarily on earlier research and the above-mentioned theories. 

The coding frame consists of some 30 variables including registration variables 
(e.g. size, date and page type), variables reflecting journalistic processes (e.g. 
themes, actors and frames), and finally variables reflecting a valuation or judgement 
of article content (e.g. valuation tone), (see Appendix 1). As a consequence of the 
theoretical assumptions on which CA is based, reliability in the coding procedure is 
essential35 (e.g. Bauer, 2000, p. 145; Nowak, 1983, p. 24ff; Tischer et al., 2000, p. 
60). In this case, there was only one coder, myself, and therefore intra-coder 
reliability was assessed.36 Depending on type of variable, intra-coder reliability 
varied from 56 to 100 percent correspondence (see Table 1, in Appendix 2). 
Variables such as year, date and size had 100 percent correspondence, while 
variables describing article format, authorship, negative and positive valuations 
corresponded at a level between 76 and 92 percent. Variables with less 
correspondence were, e.g. theme, actor, and risks and benefits. As a result, these 

34 This thesis is primarily based on data collected within the project 'Biotechnology and the European 
Public'/'Life Science in European Societies' (BEP/LSES). BEP/LSES is a C oncerted Action of the European 
Commission, coordinated by Martin Bauer, John Durant and George Gaskell, London, UK. The project was 
launched in 1996 and is a joint interdisciplinary effort by scholars from several different European and North 
American countries to study the public discourse on gene technology in three public arenas: debate and policy 
making in formal as well as informal forums, media coverage and public perceptions. 
35 Reliability is a p recondidon for validity, however, in the case of CA, high reliability can in fact prevent full 
validity since high reliability is often only attainable with simple measuring instruments (coding frames), implying 
that the representation of reality is also simple (re. problems with reliability and validity, see Nowak, 1983, pp. 30-
31 and Bauer, 2000, pp. 145-146). 
36 Because the coder could change the way of coding over time, the first 100 coded articles were re-coded after all 
articles had been coded. This was done to increase the similarity in coding within the data set. 
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kinds of variables were only used in a re-coded version where the number of 
variable values was reduced (which variables were changed is indicated 
continuously in Chapters 5-7; all changes are summarised in Appendix 3). The 
coding frame was also tested for inter-coder reliability across countries within the 
BEP/LSES project, but with another corpus of articles (see Codebook, 1998, p. 
74). The overall inter-coder reliability was deemed adequate. 

The qualitative text analysis, intended to examine potential controversies within 
the gene technology debate, could also be framed as an analysis of content. I 
would not call it CA, because although the focus was on text content, no categories 
were determined a priori and no quantification has been made. 

Brante's research programme for studying scientifically based controversies 
does not give much guidance regarding practical methodological proceedings in 
addition to the analytical framework. Brante's own empirical work seems to adhere 
to a quite straightforward descriptive text analysis, in which the text is related to its 
societal context and then analysed according to the analytical matrix (see Figure 
3:1). Based on this, I drew the pragmatic conclusion that some kind of 
interpretative textual analysis would be most suitable. An interpretative approach 
seeks to bring forth the meaning of both manifest and latent content found within 
a particular text and rooted in a specific culture and time (e.g. Geert2, 1973; 
Rabinow & Sullivan, 1979). Barbosa da Silva (1996, p. 195) characterises the 
qualitative analysis of textual content as a way of describing and elucidating the 
content of the article as well as a way of investigating the messages put forward in 
the text by different actors. In this kind of analysis the characteristics of the text 
are revealed through in-depth readings. 

To identify potential controversies, all articles were searched for disputes 
concerning gene technology. Three criteria were set to define a controversy. First, 
a controversy must involve at least two parties disagreeing about one or several 
issues. Second, a controversy must last over a period of time, meaning that it must 
include more than just a few articles. Third, a controversy must include actively 
involved actors outside the newspaper. Three major controversies, one in the end 
of the 1970s and two from the 1980s, and a few smaller controversies were 
identified using these criteria. The three large controversies were selected for an in-
depth analysis, since they best fit the above criteria. This gave a total of about 50 
articles. Each controversy was analysed separately by reading all articles several 
times, looking for the characteristics of the controversy. When the actors were 
identified and a number of themes were found, the controversy was reanalysed to 
see how the different concepts were related to one another, what kinds of 
arguments were used and how the characteristics of the controversy changed over 
time. In this way, the development of the controversies, their origin, crystallisation 
and termination were examined. An in-depth analysis of a small number of articles 
may lead to subjective interpretations and bias. To deal with this problem, 
quotations from the articles are used to illustrate the results. 
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Introduction to the empirical section 
The next section of the thesis presents and analyses the results from the empirical 
studies. This part consists of four chapters, each dealing with different aspects of 
Dagens Nyheter's coverage of gene technology. The section is related to the 
operationalised aim, which is to discover; how the intensity of the debate has 
varied over time; whether there are variations in the type of content across periods 
of increasing, high, decreasing and low salience of the debate; how the content of 
the debate can be characterised and how it has changed over time; and last, 
whether there have been controversies in the debate over the years, and how they 
can be characterised. 

Chapter 5 gives an overall picture of Dagens Nyheter's coverage of gene 
technology and the development of this coverage over time. Chapter 6 deals with 
the intensity and dynamics of the debate, and the intensity is examined and 
analysed according to the S-curve model. In Chapter 7, the studied period is 
divided into four waves based on the results found in the preceding chapter. The 
four waves are described separately, after which they are compared to one another. 
In Chapter 8, which is the last empirical chapter, the qualitative analysis of the 
three controversies is carried out in relation to Brante's analytical matrix. This 
means that the origin, crystallisation and ending of the controversies are analysed 
first, after which the theoretical, social and individual levels are examined. Each 
chapter begins with a short introduction relating the chapter contents to the 
theoretical model and the overall aim. 

Before we turn to the empirical findings, I would like to stress some 
considerations that the reader should keep in mind when approaching the results. 
Articles concerning science and technology comprise only a small part of the total 
amount of articles in a daily quality newspaper, and this is also true of Dagens 
Nyheter. The editorial treatment of science and technology in the paper has 
changed somewhat over time depending both on changes in journalistic practices 
and on the role of science and technology in the surrounding society. As regards 
Dagens Nyheter, generally speaking, the energy and nuclear power debate 
dominated the science and technology coverage during the 1970s, a debate 
predominant also in the policy arena (Kasperowski, 1993, pp. 23-25). In 1980, 
Dagens Nyheter launched a new science and technology page with a separate 
editorial desk. Prior to this, science and technology had been covered under other 
sections such as general news, politics, business, etc. This kind of structural change 
in a newspaper can of course influence the dynamics of the coverage. Later in 
1990, the science page was withdrawn and a new page called 'Environment, health 
and science' was launched. The new page did not last more than one and a half 
years, after which science and technology were once again treated more or less as 
any other news and placed accordingly. These changes in editorial structure must 
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be kept in mind when interpreting the empirical results presented in the 
forthcoming chapters. 
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CHAPTER 5 

The overall picture and 
development of the debate 

I will begin the presentation of the results by giving the reader a general 
description of the coverage. This chapter focuses therefore on what Dagens 
Nyheter has written about gene technology, where in the newspaper this topic has 
been addressed, in what kind of articles gene technology is found, who has written 
about the technology, etc.37 It also focuses on how the coverage has developed 
over time. The chapter aims to give an overall picture of gene technology as 
reported by Dagens Nyheter throughout the studied period. This means that a 
composite picture, based on the total sample of articles38 during the entire 24-year 
period, is presented and described, as is an overview of how this picture has 
changed over the years. 

Dagens Nyheter's picture of gene technology 
This chapter is an examination of how Dagens Nyheter has treated gene 
technology over the years of study; whether it has been covered in large articles or 
small; whether it has mainly been covered on science pages or as general news, etc. 
Earlier studies of the mediated picture of gene technology in Sweden so far have 
focused on discourses, narratives and other qualitative analyses (see Bakshi, 1996; 
2000; Idéland, 1997; 2000; Sandberg, Sanchez & Ingahl, 2002), and quantitative 
approaches are more rare (see Fjaestad et al., 1998; 2001). The present work 
complements earlier research by providing an extensive quantitative description of 
Swedish media coverage. 

37 The empirical material has partly been used in other publications, see Fjasstad et al., 1998, and Gutteling et al., 
2002. 
38 The total sample represents all articles published in Dagens Nyheter during the period 1973 through 1996 with 
gene technology as their main theme, which gives a total numbe r of 659 articles. 
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To disaggregate (cp. Rogers, Dearing & Chang, 1991), or in other words break 
down, the general issue of gene technology into sub-issues and reveal what 
characterises the debate, I have chosen to structure the presentation according to 
the type of information presented: structure (size, newspaper section, article 
format, author), content (theme), actors (type of actor) and valuation tone 
(valuations, emotional or factual reporting, risks and benefits). Content, actors and 
valuation tone are also presented as a function of structure (size, article format, and 
author)39. The choice of variables is based both on earlier research and the nature 
of the present study (for earlier studies and theoretical based reasons for the choice 
of variable see Durant, Baurer & Gaskell, 1998; Gutteling et al., 2002; 
Krippendorff, 1980). Each section will include a description of how coverage has 
changed over time, since the summarised results are a composite picture of the 
continuous coverage over the years. 

As a point of departure, the distribution of articles over time is presented. Gene 
technology did not attract much attention in the early 1970s, neither in the media, 
nor in other areas of society. Subsequently, there were a number of controversies 
regarding plans to build genetics research laboratories in Uppsala and Stockholm. 
Public committees were appointed, politicians got involved and the industry grew. 
Dagens Nyheter's coverage follows more or less the same pattern. Only a few 
articles are published before 1977, but since then, the coverage has risen over the 
years. Although, the increase is not linear, but rather follows a wave-like pattern 
(see Figure 5:1). 

The debate ebbs and flows in a more or less regular way. Gene technology is 
probably what is called a high threshold issue. This means that, in the initial stage, 
the general public has little or no knowledge of the issue and that something 
sensational must happen for it to exceed a certain threshold and become a public 
issue (Lang & Lang, 1991). In line with this interpretation, the coverage, after a 
slow start, seems to exceed the threshold in 1978, when a so-called high-risk, or 
high-security, laboratory was planned in Uppsala. The coverage peaks in 1979, 
after which there are a number of years of decreasing coverage. The same pattern 
recurs, though with slightly different shapes, another three times. Four clear peaks 
can be identified; 1979, 1983, 1989 and 1995, each peak being greater, in terms of 
number of articles, than the previous one. 

39 Newspaper section was excluded because of too few articles. 
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Figure 5:1. The distribution of t he total amount of articles with gene technology as main theme 
published in Dagens Nyheter during the period from 1973 up to and including 1996.40 

There is as well an increase in number of articles over time. The most likely 
reason is the development of the technology, e.g. new pharmaceuticals, crop plants 
and foodstuffs. This trend can also be influenced by the general increase in volume 
in Swedish morning newspapers that began in the middle of the 1980s. This 
increase, however, mostly concerns entertainment and business (Nilsson & 
Severins son, 2001). 

Attention structure of the debate 
Mass media most often treat news about science and technology the same way they 
treat any other news, which means that one can expect articles about gene 
technology in general news sections as well as in science sections (articles 
published in science sections might, however, differ from those published as 
general news, cp. Hansen, 1995). Unfortunately, it proved to be difficult to 
ascertain where in the newspaper the articles are published due to a lack of such 
information in the data material. Only for slightly more than half of the articles is 
newspaper section registered. If we look at the distribution despite the insufficient 
amount of data, we see that about 40 percent of the articles are published in news 
sections such as national and international news, while one fifth are published on 
science pages (see Table 5:1). Yet another fifth of the articles are published on 
debate or editorial pages. Needless to say, these figures might give a false 
impression. 

40 The first year, 1973, is excluded since no articles were published this year (this c ounts for all figures). 
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Another way of obtaining information concerning the type of article is by 
looking at article format, that is whether it is a latest news article, a feature article, 
an editorial, etc. Luckily, article format information is available for all articles. As 
one might expect, relatively many articles are latest news (41%) or feature articles 
(36%), while a smaller amount are editorials or debate articles (16%). Perhaps the 
most significant variable in the examination of the attention given to an issue is 
ardcle size. As shown in Table 5:1, less than one fifth of the coverage is found in 
large articles, instead small articles dominate followed by medium sized articles. 

Table 5:1. The structure of the coverage. 

Frequency Percent 
(valid) 

N 

Size 659 
small 368 56% 
medium 184 28% 
large 107 16% 

Section 405 
news 157 39% 
op-ed.41 77 19% 
science 71 18% 
other 100 25% 

Format 659 
latest news 273 41% 
feature art 237 36% 
op-ed. 109 16% 
other 40 6% 

Author 659 
news agenc. 77 12% 
journalists 400 61% 
scientists 36 6% 
politicians 18 3% 
others 128 19% 

Moreover, investigating who has written the article is also a way of mapping 
how an issue is covered. It is not surprising to find that in-house journalists are the 
most frequent authors, responsible for writing more than half of all articles. If we 
add news agencies, the articles written by journalists amount to 73 percent of the 
total coverage. Thus, it is interesting to notice that scientists have written only 6 
percent of the articles. There are of course other authors as well, like for example 
representatives from various NGO's. 

Figure 5:2 shows the fluctuations of different article formats in the coverage 
during the time of study. Feature articles and editorials ebb and flow over time. 
Editorials and debate articles peak, it seems, before feature articles (as well as the 
general trend), but in the beginning of the 1990s, the latter experience a strong 
increase while the former become more rare. Latest news holds a steadier course 

41 In both text and tables I have chosen to shorten the category for editorial, debate and commentary articles. In 
the text by excluding the last, in tables by writing op-ed instead. This is, however, only for making the text less 
heavy, and commentaries are included in the figures (se Appendix 3 for the re-codings of the variables). 
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with a small increase over time, and seems to peak about a year after the general 
trend. 

£ 20 
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Figure 5:2. Distribution of article format over time. 

With respect to article size, the most interesting result is that small articles, and to 
some extent medium sized articles as well, increase over time and characterise the 
coverage from the beginning of the 1990s (see Appendix 4, Figure 1). Large 
articles are relatively common in the end of the 1970s, beginning of the 1980s and 
end of the 1980s, corresponding to the Erst three peaks in Figure 5:1, after which 
the number of large articles decreases considerably. 

Journalists are the most common authors, and as the number of articles 
increases over time, so does the number of articles written by journalists (see 
Appendix 4, Figure 2). Just as with latest news articles, articles written by 
journalists seem to peak after the general trend peaks. Politicians have written 
articles at two periods of time: in the end of the 1970s and the end of the 1980s, 
thus during the first and third peaks in coverage. Scientists are more active as 
authors at the beginning of the 1980s, during the second peak. 

Content of the coverage 
Content implies the themes and aspects of gene technology Dagens Nyheter has 
chosen to present and report on. Gene technology is a heterogeneous field with 
several applications, and it can therefore be presented from different angles. To 
capture this, each article was coded according to its main theme. This variable 
consisted originally of 34 different themes, but has been collapsed into six; 
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research & development (R&D), business, ethics, regulation, safety & risk, and 
other (see Appendix 3). Mass media have a tendency to select some news before 
others, and as we saw in Chapter 2, drama, peculiarity, issues related to health and 
risk, etc. often get more attention than do other news topics. By categorising the 
coverage according to theme and then studying the structure of each theme, the 
attention structure is revealed. 

The majority of the coverage in Dagens Nyheter focuses on R&D (59%), with 
regard to which medical applications is the most common theme by far (see Table 
5:2). One third of all published articles about gene technology have as their main 
focus medicine or other health-related issues. Agricultural and animal applications, 
which are part of the R&D theme, on the other hand, are not covered to any great 
extent. Regulation, ethics and safety & risk are the main theme in about 10 percent 
of the articles, respectively, while interestingly only 3 percent of the articles focus 
on business. 

These results indicate that as regards an issue such as gene technology, a large 
part of the coverage is focused on development of the technology rather than on 
risks, ethics, etc. To gain at better understanding of what this means, the structure 
of these themes is analysed in the next section. 

Table 5:2. The content of the debate analysed according to structure. 

R&D Economy Ethics Regulation Risk Other N 
Total 59% 3% 9% 12% 7% 10% 659 

N (388) (22) (59) (77) (49) (64) 
Size 659 

small 57% 50% 36% 68% 41% 69% 
medium 30% 36% 34% 21% 26% 19% 
large 14% 14% 30% 12% 33% 12% 

Format 659 
latest news 45% 7% 53% 18% 58% 
feature art 43% 15% 20% 43% 20% 
op-ed. 6% 68% 23% 33% 14% 
other 6% 10 4% 6% 8% 

Author 659 
news agency 12% 2% 20% 6% 19% 
journalists 69% 51% 35% 57% 48% 
scientists 2% 17% 3% 18% 8% 
politicians 12% 6% 12% 
others 16% 19% 36% 6% 25% 

In-house journalists and news agencies are the most frequent authors of articles 
about R&D (80%). Concerning R&D, only a few articles are written by scientists 
(2%) and none by politicians. R&D follows the average pattern showrn in Chapter 
5, or rather R&D constitutes more or less the average. Almost all articles about 
R&D are either latest news (45%) or feature articles (43%). What makes R&D 
different from other themes is that it seldom appears in editorials or debate 
articles. 

70 



Artides with a main focus on regulation show a different pattern. This is the 
only theme where less than half of the articles are written by in-house journalists, 
instead news agencies and what has been re-coded as 'other' authors have written 
36 percent of the articles. Most of these articles are small, almost 70 percent, and 
published as latest news. Compared with the average coverage pattern and that of 
R&D articles, a relatively large amount of these are editorial or debate articles. 

Yet another pattern is found for articles focusing on ethical aspects of gene 
technology and those focusing on safety & risk. There is not a large amount of 
articles on these themes (ethics, N=59, safety & risk, N=49), but they are still 
interesting because, compared to the other themes, they are published relatively 
more often as large articles (one third are large), which means that they probably 
receive more reader attention. They are also over-represented in editorials and 
debate articles, indicating that authors outside the newspaper have been engaged in 
writing about them. In fact, scientists have written almost one fifth and politicians 
about 10 percent of these articles. 

Articles covering economic issues are so few that it is not possible to cross-
tabulate them with structural variables. The lack of articles with business aspects of 
gene technology is however worthy of note per se. 

74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 
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Figure 5:3. The distribution of the main focus of the articles over time. 

Turning to how the content of coverage has varied over time, there are some 
interesting results. Figure 5:3 shows that the coverage has focused on different 
issues at different times. Although R&D is the most common theme from the 
beginning of the 1980s onwards, the other three themes all show clearly defined 
periods of high attention. Safety and risk is the main theme during the first peak, 
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after which it levels off and instead ethics become an issue in the beginning of the 
1980s. During the third peak, ethics no longer characterise the coverage, but 
instead regulation and R&D are on the agenda. In the beginning of the 1990s, 
R&D grow as a topic, while the other themes do not receive as much attention. It 
is also clear that R&D is the theme that increase over time and thereby creates the 
growing trend shown in Figure 5:1. 

To sum up, latest news and feature articles about R&D, written by journalists, 
have characterised the coverage, implying that Dagens Nyheter has not dramatised 
gene technology during this time. However, the newspaper has also published 
articles about ethics, regulation and safety & risk. These kinds of articles are often 
written by actors outside the newspaper. Following the four peaks of coverage, the 
four main themes form a succession, beginning with safety & risks, then ethics, 
regulation and last, the most frequent theme, R&D. The increasing trend is 
probably due to the escalating coverage of the last theme, R&D. 

Actors in the coverage 
Just as for content, investigating the actors depicted allows us to see how Dagens 
Nyheter has pictured gene technology. The persons, individuals or representatives 
of various institutions, pictured in relation to a subject tell us something about how 
the subject is framed by the newspaper. We might expect that scientists will receive 
attention in this case, since journalists covering complex technologies often depend 
on expert sources. At the same time, gene technology is a subject involving people 
other than scientists. Politicians and industry representatives are two examples of 
other involved actors. It is also known that such actors have easier access to the 
media arena than do, for example, laypersons. In this way, the media constitute an 
arena in which powerful actors can express their opinions about the issue in 
question. 

This section will show how Dagens Nyheter distributes the attention among 
different societal actors. In the analysis, the main actor42 is used to study those 
engaged, or at least visible, in the debate. Actors covered in the articles are 
measured by one variable with 36 different categories. In the following section, this 
variable will be used in its collapsed version. The number of different actor 
categories has been reduced to five: scientists, politicians, representatives of ethical 
committees, industry and others (see Appendix 3). As in the case of themes, this 
section will also discuss the structure of the coverage. 

Looking at the whole period, we find, not surprisingly, that the most common 
actors are scientists; about half of the articles contain scientists as main actor (see 
Table 5:3). Politicians occur in slightly less than one fifth of the articles, which is a 
bit more than for industry representatives. The fact that politicians occur as main 

,2 Of the total sample of 659 articles, 617 have a main actor. 
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actors in the debate might indicate that gene technology has been a significant 
issue, thus touching upon the foundation on which society rests, and not only 
concerning the scientific community. 

Ethical committees were coded as a separate actor, since there have been 
several such committees, and representatives of ethical committees occurred as 
main actor in 5 percent of the coverage. 

Table 5:3. Actors in the debate analysed according to structure. 

Scientists Politicians Ethical com. Industry Other N 
Total 53% 16% 5% 11% 12% 659 

N (325) (107) (35) (70) (80) 
Size 617 

small 54% 73% 51% 51% 53% 
medium 30% 22% 29% 26% 26% 
large 17% 5% 20% 23% 21% 

Format 617 
latest news 42% 59% 20% 47% 33% 
feature articles 45% 19% 26% 47% 21% 
op-ed. 10% 18% 46% 6% 24% 
other 3% 5% 9% 22% 

Author 659 
news agency 11% 23% 3% 10% 9% 
journalists 70% 38% 49% 70% 56% 
scientists 4% 4% 11% 1% 10% 
politicians 2% 6% 3% 3% 1% 
others 13% 29% 34% 16% 24% 

Let us now look at the structure of the articles focusing on these different 
actors. Articles in which scientists are covered follow the average pattern both 
concerning size and authors. The most common type of author is an in-house 
journalist, while scientists are relatively often covered in a feature articles (45%), 
though seldom in editorials or debate articles. A similar pattern is found in articles 
covering gene industry representatives. The news format is either latest news 
(47%) or feature articles (47%), and these kinds of articles are almost exclusively 
written by in-house journalists (70%), just as for articles focusing on scientists. 

However, if we look at articles with politicians as the main actor, we see a 
different pattern. Almost all these articles are small (73%), and only 5 percent are 
large (because of the low N, 5% corresponds to 5 articles). One fourth of these 
articles are written by news agencies, which is more than the average. In-house 
journalists have written as few as 38 percent. The reason for this is probably that 
more than half of these articles are published as latest news, and only one fifth as 
feature articles (18%). 

Last, there are a few articles with ethical committees as main actor. The total 
number is as few as 35, so the following percentages should be interpreted with 
care. In-house journalists or news agencies have written half of these articles, 
which is less than the average. The most common news format is editorials or 
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debate articles, which make up almost half of the coverage, followed by feature 
articles (26%) and latest news (20%). 

Just as for the themes, different actors are focused at different times during the 
period of study. Although scientists constitute the most common actor, the relative 
amount of attention given to scientists is higher in the middle of the 1980s and 
beginning of the 1990s (see Figure 5:4). Politicians appear as actors during the 
third peak, in the end of the 1980s, and industry representatives receive attention at 
the time of the controversy about high-risk laboratories in the end of the 1970s. 
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Figure 5:4. The distribution of articles with different main actors over time. 

To sum up, the coverage is primarily focused on scientists. The occurrence of 
politicians seems to be connected to ongoing reporting of the latest news from the 
political arena, considering that articles focusing on politicians are often small news 
items. Politicians appear as actors at the end of the 1980s, when some political 
parties launch gene technology as an election issue and the attention of the 
coverage is directed towards regulation of the technology (I will return to this in 
Chapter 6). 

Valuations 
This section focuses on how Dagens Nyheter has evaluated gene technology. 
Valuation tone is yet another way of systematically studying how gene technology 
has been framed by Dagens Nyheter, whether the newspaper has dramatised the 
issue or not, whether the coverage gives a positive or negative image of gene 
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technology, etc. It is not easy to measure the valuation tone in media coverage 
since it is impossible to know what impression a reader receives from a specific 
article. One way of solving this problem is to measure the valuation tone in more 
than one way, which is why I chose to use three different variables. The chosen 
variables for measuring valuation tone are: To what extent the coverage is 
emotional or factual, whether the articles include positive or negative valuations 
and to what extent risks and/or benefits are reported. The structure of each 
variable will also be presented as in the previous sections. 

Emotional vs. factual coverage 
The emotional vs. factual reporting variable is a measure of how Dagens Nyheter 
has valued gene technology through the choice of either emotional or factual 
wordings in the articles. All articles were categorised into three groups: mainly 
emotional, mainly factual or equally emotional and factual.43 Only manifest content 
was coded. 

Of all 640 articles that were coded in terms of this variable, only 49 (7%) are 
mainly emotional, while half of the articles are written in a factual manner (see 
Table 5:4). Though, many are equally factual and emotional (38%). It is particularly 
interesting to see how these articles are structured with respect to size, format and 
author and to see whether they differ from one another. 

Table 5:4. The emotional vs. factual character of the debate, analysed according 
to structure. 

Emotional Factual Emotional & 
factual 

N 

Total 8% 54% 38% 640 
N (49) (347) (244) 

Size 640 
small 39% 74% 35% 
medium 39% 17% 40% 
large 22% 9% 25% 

Format 640 
latest news 6% 62% 18% 
feature art 10% 31% 50% 
op-ed. 65% 3% 26% 
other 18% 4% 6% 

Author 640 
news agency 2% 19% 4% 
journalists 59% 55% 70% 
scientists 8% 2% 11% 
politicians 14% 4% 
others 16% 25% 11% 

43 Articles categorised as equally emotional and factual have more or less the exact amount of factual and 
emotional statements, or with other worlds; there is not an overweight for either kind of statements. 
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Artides with mainly emotional reporting are relatively often large; only slightly 
more than one third of these articles are small. Looking at format for an 
explanation, we find that emotional articles are primarily published as editorials or 
debate articles (65%), and less often as latest news and feature articles. Politicians 
and scientists have written a relatively large amount of these articles. News 
agencies, in-house journalists and other kinds of authors, on the other hand, have 
written factual articles. Almost 75 percent of the factual articles are small, and 60 
percent are published as latest new. 

The development over time only shows small differences between the three 
types of coverage, all following the four peaks. However, the number of emotional 
articles decreases considerably in the end of the period, while articles including a 
fairly equal amount of emotional and rational statements increases (see Appendix 
4, Figure 3). 

Valuation tone 
To measure the explicit valuation tone in the coverage, each article was coded on 
two scales, each ranging from 1 to 5. One scale measures whether the article is 
negative to gene technology, and the other whether it is positive. These two scales 
were then combined to create a scale ranging from -5 to S44- T o avoid influence 
from the coder, only manifest valuations were coded, meaning that there should be 
no reading between the lines. This can be characterised as a conservative way of 
coding, the risk of which is obtaining a washed-out picture of the coverage. As a 
consequence of the chosen coding procedure, only 328 articles were coded as 
having either a positive or negative valuation, the remaining 289 were considered 
as neutral and placed on the scale at zero45- Despite the low number of codeable 
articles, I still prefer this careful analysis, following the guidelines for a quantitative 
content analysis, rather than an over-interpretation of the material (cp. 
Krippendorff, 1980). Though, this variable should be regarded as a rough measure 
of valuations, entailing little risk of overestimating the positive and negative 
valuations in the articles. 

The overall valuation tone of the debate in Dagens Nyheter during the whole 
period of study is quite neutral, with a mean of -0.16 (see Table 5:5). Turning to 
the structure of the valuation tone, we find that in-house journalists, as well as 
news agencies, have written relatively neutral articles, while politicians' wordings 
are considerably more negative. 

The result that politicians are by far the most negative authors should not be 
over-emphasised, since the total number of politicians is as low as 18. 

44 Since valuations are measured on a scale, means will be used in the presentation of the results instead of 
percentages; the results are based on an ANOVA analysis. 
45 To see whether the large amount of neutral' articles p laced as 0 have a large effect on the results, an analysis 
was done without these articles; however, the result did not differ in any significant way (m=-0.32). 
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Furthermore, large articles are more negative than medium and small articles, and 
editorials and debate articles are also relatively negative, especially commentaries 
like light articles. Articles containing latest news are, on the other hand, more 
positive than are other kinds of articles. It is perhaps somewhat surprising that 
scientists are relatively more negative than both journalists and news agencies. But 
this could be explained by the fact that the category 'scientists' includes researchers 
of all sorts, not only natural scientists 

Table 5:5. The structure of the valuation tone in the coverage (ANOVA analysis). 

Mean F 
Total -0.16 

(658) 
Size 

small 
medium 
large 

0.04 
-0.23 
-0.73 

4.023** 

Format 
latest news 
feature art 
op-ed. 
other 

0.36 
0.27 

-1.92 
-1.45 

30.921*** 

Author 
news agency 
journalists 
scientists 
politicians 
others 

0.18 
-0.03 
-0.08 
-3.72 
-0.30 

10.226*** 

* pcO.l, ** p<0.05, *** p<0.01 

Risk versus benefit 
The last way of capturing Dagens Nyheter's valuation of gene technology is by 
looking at whether the newspaper has focused on risks & benefits, and at what 
kinds of risks and benefits are covered. I choose to include risks and benefits here 
because it is a plausible complement to the more difficult variable of valuation 
tone. Recall, however, that it is possible to mention both risks and benefits without 
making explicit valuations. The risk and benefit dimension was measured by two 
variables that were re-coded so as to show whether the article only mentions risks, 
only mentions benefits, mentions both benefits and risks, or mentions neither (see 
Appendix 3). 

The results show that articles only mentioning benefits are the relatively most 
common type (one third of all articles published mention some kind of benefit 
without mentioning any risk), and of all articles, almost 70 percent mention health 
benefits (see Table 5:6). Only 16 percent of the articles covered risks only, and of 
these, 43 percent focus on some kind of ethical risk and 25 percent on health risks. 
One fourth of the articles are mixed, covering both risks and benefits, and about 
one fourth of the articles mentioned neither risks nor benefits. 
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This reveals a different picture than that revealed by the themes, showing that 
risks and benefits associated with gene technology have largely been covered by 
the newspaper. The reason this is not shown in the analysis of the themes might be 
because, in that case, only the main theme is regarded, while here all writing on 
risks and benefits is registered. 

Table 5:6. Risks and benefits in the debate analysed according to structure. 

Only risk Only benefits Risk & benefits Neither N 
Total 16% 36% 26% 23% 659 

N (104) (265) (169) (151) 
Size 659 

small 47% 57% 35% 83% 
medium 32% 31% 35% 13% 
large 21% 12% 30% 5% 

Format 659 
latest news 25% 50% 21% 62% 
feature art 27% 46% 44% 17% 
op-ed. 36% 3% 27% 13% 
other 12% 1% 8% 8% 

Author 659 
news agency 6% 14% 1% 24% 
journalists 53% 72% 70% 39% 
scientists 5% 3% 10% 6% 
politicians 12% 2% 2% 
others 25% 12% 18% 29% 

More than half of the articles only covering benefits are small, latest news 
articles written by in-house journalists. As a matter of fact, more than 70 percent 
are written by journalists, which is more than the average. On the other hand, 
articles only mentioning risks are relatively more often large. One fifth of these 
articles are large, while only about half of them are small. These articles are most 
often editorial or debate articles (36%), and relatively seldom published as latest 
news or feature articles. With respect to authors, these articles do not differ much 
from the average pattern, except for the fact that politicians have written 12 
percent of them. 

Mixed articles covering both risks and benefits are small, medium and large to 
about the same extent, and most often published as feature articles (44%), but also 
as editorial or debate articles (27%) and latest news (21%). Mixed articles are in 
most cases written by in-house journalists, but scientists have written about 10 
percent of them. Finally, we will look at articles covering neither risks nor benefits 
to see whether they differ from the rest. Almost all of these articles are small 
(83%), more than half (62%) are latest news and only 13 percent editorials or 
debate articles, while as many as 24 percent of the articles are written by news 
agencies. In-house journalists have written 39 percent and scientists 6 percent. This 
implies that these kinds of articles, often small news items, are not at the centre of 
the newspaper's attention. 

The distribution of these kinds of articles over time is fairly regular if one 
considers the four categories separately, but closer examination reveals that articles 
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about risk, and about risks and benefits, correspond to the three first peaks, while 
articles about benefits do not follow the same pattern (see Figure 5:5). Articles only 
mentioning benefits are more common one or two years after the coverage peaks, 
except for the last peak when there is a correspondence between the general 
curve's peak and the peak of articles only covering benefits. 
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Figure 5:5. The distribution of articles dealing with risks and benefits, or neither, over time. 

To sum up, the majority of Dagens Nyheter's articles on gene technology are 
factual, neutral and cover either benefits or neither risks nor benefits. This implies 
that gene technology, so far, has not been presented as a controversial issue. 
However, emotional, negative and risk-focused articles have received more 
attention, since these kinds of articles are more often large and published as 
editorials and debate articles. It also seems to be a tendency that the authors 
outside the newspaper, as compared to the journalists, are less neutral and 
balanced in their judgements of the new technology. Benefits of gene technology 
are relatively more often covered in the end of the period, which is also true of 
articles covering neither risks nor benefits. 
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Summarising discussion 
The composite picture of the coverage of gene technology in Dagens Nyheter 
gives the impression that gene technology has not been a hot or prioritised issue. 
During a 24 year period, no more than 659 articles with gene technology as main 
theme are published, and more than half of these are small or news items. Less 
than one fifth of the coverage consists of large articles. The intensity of the 
coverage has ebbed and flowed in a wave-like pattern from the mid 1970s up until 
the mid 1990s, resulting in four clear peaks. This pattern has been shown in earlier 
research (cp. Rogers, Dearing & Chang, 1991), but the time span of the present 
study is unusually long, and it is interesting that the same kind of increasing and 
decreasing pattern is also found when a more than twenty year period is studied. 
The next section will deepen the analysis of the dynamic of this pattern, but let us 
first summarise and discuss the results so far. 

Gene technology is, on average, pictured in a neutral way, and viewed as a field 
of progress and potential within, above all, health care. Nevertheless, compared to 
other countries, the Swedish debate is quite negative (Gutteling, et al., 2002). The 
relatively high representation of politicians as actors and the focus on regulation 
issues show that gene technology has been a political question, and not only a 
scientific, research-related issue. This is also supported by the focus on ethical 
considerations and the picture of gene technology as an issue foremost connected 
to ethical risks. However, regulation and ethics are not topics that are at the centre 
of attention throughout the studied period. On the contrary, it seems as if different 
themes have been focused upon at different periods of time: Risk and safety in the 
late 1970s, ethics in the early 1980s, regulation in the end of the 1980s and finally 
R&D in the 1990s. Though, the latter is the dominant theme since the beginning 
of the 1980's. Authors from outside the newspaper are more common during years 
of increased coverage — times characterised by more editorial and debate articles as 
well. The division of the general issue into sub-themes corresponds to the agenda-
setting theory posed by Dearing and Rogers (1996), and might indicate that an 
issue such as gene technology has maintained its media attention through its 
different aspects and applications (cp. Gaskell, et al., 2001). 

Another interesting finding, or rather lack thereof, is the fact that during the 
entire period only 20 articles have economy, or the business potential of the new 
technology, as a main theme. This indicates that the Swedish public debate on, or 
at least Dagens Nyheter's coverage of, gene technology is not directed towards 
progress within the economic sphere. 

Looking at article format it is clear, on the one hand, that latest news articles 
mostly handle R&D and frame gene technology in a s lightly positive or neutral way 
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in terms of progress. Editorials and debate articles, on the other hand, more often 
focus on risks & safety, ethical considerations and other issues not related to R&D. 
These kinds of articles are generally larger than latest news articles, include more 
emotional and negative statements, and are more often framed in terms of public 
accountability, ethics, and unknown consequences. This implies two relatively 
separate types of reporting, or media packages (Gamson & Modigiliani, 1989), one 
on the news pages and one on the editorial and debate pages, framing the new 
technology quite differently. 

It seems as if journalists are fairly neutral in their coverage of gene technology 
(except in editorials and debate articles), while external actors spice the debate with 
emotional and value-charged argumentation. The division between the more 
neutral general news reporting and the more controversial reporting is, however, 
most clearly distinguished in terms of article format. Ann-Sofi Bakshi (2000), in her 
qualitative study of gene technology and pre-natal diagnostics, found a similar 
division in the newspapers she studied; debate and editorials deal with regulation, 
use, and misuse of the technology, while general news articles concentrate on the 
latest discoveries in research and development. My results provide confirmation 
and complement these previous findings with a quantitative approach. 

The finding of two parallel debates might also have consequences for the way 
gene technology is perceived and handled in the general public debate. The public 
debate may perhaps better correspond to the media debate taking place on 
editorial and debate pages than to the general news flow found in latest news. The 
first kind of coverage, coverage of controversy, will most likely receive more 
attention from the rest of society, not only because controversy sells more, but also 
because more people read editorial and debate articles than science sections and 
small news items about latest discoveries. Moreover, articles published on DN-
debate often attract attention from other newspapers as well as TV news programs 
(Lindström, 1996; Strömbäck, 2000). 

Taking this idea one step further, we might suggest that — since the public 
debate today is largely mediated and since media coverage is divided between 
ongoing reporting of the latest discoveries and more controversial coverage such 
that the latter is probably closer to the public debate than the former — media's role 
as gatekeeper has become more pronounced. The editor of Dagens Nyheter's 
debate page, as mentioned before, is for example considered one of the more 
powerful persons in Sweden today (Nord, 1997). According to this claim, the 
public debate will be directed by the few persons with access to editorial and 
debate pages. However, it seems as if it is the coverage of latest news that makes 
the increasing trend of attention over time. 

This is a composite picture of the public debate over a long period, and we 
should thus be aware of the limitations of such a description. The main purpose of 
this portrait is to use it as a point of departure for further analysis. The next 
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chapter will deepen the analysis of the dynamic of the coverage, the wave-like 
pattern, using the S-curve model and life cycle theories as bases. 

Summary 
• The debate ebbs and flows in a more or less regular way. Four peaks can be identified; 

1979, 1983, 1989 and 1995, each peak being larger, in terms of number of articles, than 
the previous one. This gives an increase in number of articles over time. 

• Different themes have been in focus at different periods of time: Risk and safety in the 
late 1970s, ethics in the early 1980s, regulation in the end of the 1980s and finally 
applications of gene technology in the 1990s. 

• The coverage is divided between two separate types of debates, or media packages, 
one reporting latest news and discoveries, and one discussing the technology more 
critical. 

• The public debate may better correspond to the critical and controversial media debate 
taking place on editorial and debate pages than to the general news flow found in latest 
news. 
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CHAPTER 6 

The dynamic of the gene 
technology debate 

In conducting this study, I have had the unique opportunity to follow the 
coverage, by the major agenda-setting newspaper in Sweden, of the introduction of 
a new technology from its inception and throughout a more than twenty-year 
period. One of the main objectives of the study is to analyse how the debate has 
changed over time, or in other words, how the dynamic of the debate can be 
described and understood. 

The previous chapter showed that the coverage has ebbed and flowed in a 
wave-like pattern. Following the theoretical model described earlier, the starting 
point is to see whether the dynamic follows the diffusion process in so far as the 
intensity, on an aggregate level, takes the shape of an S (cp. Grüber, 1996; Rogers, 
1993; 1996; Sander, 1987). As we recall, the theory behind the curve states that 
new innovations, ideas or values are adopted according to an S-shaped pattern; 
slow in the beginning, followed by a period of rapid increase, which in the end 
once again slows down and levels away. The curve consists of a number of bell-
shaped curves, representing the mean number of new adopters, different segments 
or topics (cp. Brown, 1992; Rogers, 1993). The close connection between this 
theory and various life cycle models allows us to stress the idea that the bell-curves 
making up the S-curve represent the life cycles of different topics or issues (cp. 
Downs, 1972; Nieto, Lopés & Cruz, 1998). 

This chapter deals with fluctuations in the debate and aims to discover whether 
the intensity of the coverage of gene technology takes on an S-shaped pattern. It 
will also examine the dynamic of coverage in terms of the possible existence of 
bell-shaped, or life cycle, patterns. In the previous chapter, we saw that the 
structure and content of the coverage fluctuate over time, however this chapter 
will test these variations statistically. This chapter also includes a comparison 
between the dynamic of Dagens Nyheter's coverage and other public debates on 
gene technology. 
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The dynamic of Dagens Nyheter1 s coverage of 
gene technology 
To see whether an S-curve characterises in the coverage, a trend curve is added to 
the intensity curve described in Figure 5:1 (see Figure 6:1). The result is not 
satisfying, considering that the line follows something closer to an S drawn 
backwards, with a long plateau after the initial increase in the end of the 1970s. 
The curve does not level off either; though this could be because coverage is still 
on the rise at the end of the studied period. 
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Figure 6:1. The distribution over time of the total number of articles with an additional trend line 
(polygon). 

After the initial increase, there is a period of slow growth that in the beginning of 
the 1990s changes into a steeper increase. It is possible to interpret the result in 
different ways. One alternative explanation is that the 'real' threshold is yet to 
come, and that what is observed so far is only the 'noise' before the takeoff. 
Perhaps more likely, however, is that the coverage of gene technology does not 
follow an S-shaped pattern. As we remember from Rogers' theory of the diffusion 
of innovations, the S-curve should not be taken for granted, but is instead a matter 
for empirical investigation. However, it might be a bit drastic to discard the whole 
theory just because the pattern is not perfect - like throwing the baby out with the 
bath water. I would therefore like to suggest that the S-curve, on an aggregate level, 
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is not observable in this material. Nevertheless, each wave can be seen as a small S-
curve. 

As mentioned before, the S-curve is composed of a number of bell-shaped 
curves, and when these bell-curves are summed they form an S-curve. The four 
waves found in the material are similar to bell-curves, though they do not form a 
perfect S-curve in the end. Neither do they constitute the normal distribution of 
new adopters; in this case, each 'bell' represents a particular increase in number of 
articles. In Figure 6:2, the bell-shape of the four waves is stressed. The first part of 
the bells can also be viewed as small S-curves, and this might be where we find the 
best fit of this data to the S-curve model. 
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Figure 6:2. The distribution over time of the toiui urnount of articles in Dagens Nyheter with gene 
technology as main theme, where the four waves are stressed with dotted lines. 

The reason the sum of the small curves does not form an S-shape seems to be that 
the bell-curves are too many and too steep, while the overall increase is not steep 
enough. As shown in Chapter 5, the four peaks represent different themes, which 
could be a result of the fact that gene technology is not a homogeneous issue (cp. 
Gaskell, et al., 2001). Gene technology is not covered or discussed as 'one' issue in 
the media and the public debate; instead the coverage is differentiated into sub-
themes and sub-debates. This, in turn, leads to the fact that the coverage of gene 
technology does not follow an S-shaped curve on an aggregate level, but that 
instead the various sub-debates covering different aspects of the technology take 
the shape of an S. 
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Downs' (1972) concept of issue-attention cycles only considers one issue at the 
time, cross-sectionally. In the present case, however, one issue with several 
applications is followed over time, and as a result several sequential cycles appear 
corresponding to the peaks of attention. Each sub-debate passes through a cycle, 
meaning that each wave represents an increase, peak and decrease. Where the first 
wave declines the next takes over, and together they maintain the upward trend. 
The phases within each cycle, or wave, ought to be different from one another in 
terms of content and structure, since the phases represent different parts of the 
'life' through which each wave passes. 

To see whether the four waves are attention cycles, composed of separate 
phases, the next section will analyse how the content and structure of the waves 
vary in terms of position in the cycle. The analysis is based on the life cycle and 
issue attention cycle theories, where the period of increased attention differs from 
that of decreased attention, etc. 

Variations between different phases 
within the waves 
Each bell-shaped curve represents an increase, a peak, a decrease and a lowest 
number of articles, and it seems reasonable to assume that these phases differ from 
one another in terms of structure and content (cp. Brante, 1990; Downs, 1972; 
Jasper, 1988). In order to study this, two analyses have been carried out, one 
concerning the difference between ups and downs in the waves, or in other words 
years of increasing coverage compared to years of decreasing coverage. The second 
analysis looks at differences between articles published during years when the wave 
peaks and articles published during years with the least number of articles46. 

The result shows that, in seven out of thirteen variables, there are significant 
differences between years of increase and years of decrease (see Table 6:1). During 
years of increased coverage, relatively more articles are published on latest news, 
editorial and debate pages, compared to years of decline. Article format follows 
this, and years of increased coverage mean more editorials and debate articles 
compared with years of decline. During decline a relatively high proportion of 
articles from news agencies are published. 

46 The peak years, 1979, 1983, 1989 and 1995, and years w ith the lowest number of articles, 1981, 1986, 1991-92 
and 1996, have been merged into a new variable, as have the years of increase, 1977-78, 1982, 1987-88 and 1993, 
and decline, 1980, 1984-85, 1990 and 1996. 1996 is overlapping since it is not possible to know whether it is a year 
of decline only or a 'bottom' year. The new variables have made it possibly to compare the different levels of 
intensity in the m edia coverage daring the years. O nly significant results are presented, but analyses have been 
carried out on all the following variables: size, newspaper section, article format, author, theme, actor, controversy, 
location, risks and benefits, valuation tone, frames, pictures and feelings vs. reason. All analyses were carried out 
as cross-tabulations using chi-square tests. 
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Table 6:1. Differences in content and valuation between years of increase and 
decrease in number of articles. 

Increase Decrease Chi2 N 
Section 

news 
deb./ed. 
science 
other 

39% 
23% 
22% 
15% 

27% 
16% 
18% 
39% 

14,361*** 194 

Format 
latest news 
feature art 
op-ed. 
other 

34% 
37% 
23% 

6% 

48% 
33% 
14% 

5% 

7.755** 323 

Controversy 
non 
balanced 
unbalanced 

72% 
10% 
18% 

74% 
17% 
10% 

6.752** 323 

Location 
Sweden 
international 

76% 
24% 

65% 
35% 

4.198** 307 

Valuation 
negative 
neutral/non 
positive 

28% 
44% 
28% 

21% 
59% 
20% 

7.086** 323 

Risks/ benefit 
risks 
benefits 
risks&benef 
neither 

16% 
32% 
30% 
22% 

18% 
35% 
18% 
29% 

6.923* 323 

Reason/feeling 
feelings 
reason 
both 

11% 
49% 
39% 

4% 
60% 
36% 

8.097** 323 

* p<0.1, ** p<0.05, *** p<0.01 

Only a few articles cover controversies, and the number of articles covering them 
do not differ between years of increase and decline. During years of increase, 
however, there are relatively more articles covering unbalanced controversies 
compared to years of decrease, when balanced articles are more common. Articles 
during years of increased coverage concern, to a relatively higher degree, national 
events and issues. It seems as years of increased coverage mean a larger degree of 
value-charged articles, since years with increasing numbers of articles have more 
articles with both a negative and a positive valuation, and there are also relatively 
more articles about risks and benefits during years of increase. The same pattern is 
found if we look at the extent to which articles are emotional or factual; more 
articles are emotional during years of increasing coverage than during years of 
decrease, the latter periods though containing articles that are more factual. 

There are also significant differences between peak years and years with the 
lowest amount of articles (see Table 6:2). High coverage years have a higher degree 
of feature, editorial and debate articles compared to years of low coverage, the 
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latter instead containing a larger degree of articles from news agencies. The themes 
differ as well. Coverage during peak years concentrates relatively more on ethical 
and regulatory matters and safety & risk. During years of low coverage, however, a 
greater portion of articles focuses on R&D. 

Table 6:2. Differences in content and valuation between years of high coverage 
and low coverage. 

High Low Chi2 N 
Format 9.367** 342 

latest news 34% 47% 
feature art 41% 35% 
op-ed. 19% 10% 
other 6% 8% 

Themes 16.048*** 342 
R&D 55% 66% 
business 2% 4% 
ethics 14% 5% 
regulation 12% 15% 
risk 9% 2% 
other 8% 9% 

Risks/benefit 11.952*** 342 
risks 19% 13% 
benefits 33% 41% 
risks&benef 31% 18% 
neither 18% 28% 

Valuation 8.706** 341 
negative 32% 19% 
neutral/non 44% 58% 
positive 24% 22% 

Reason/feeling 5.094* 323 
feelings 9% 5% 
reason 46% 59% 
both 45% 36% 

* p<0.1, ** p<0.05, *** p<0.01 

Articles covering risks related to gene technology are more common during 
years of high coverage, while there are a relatively high proportion of articles 
covering benefits during low coverage periods. The same pattern is found 
concerning valuation tone. Articles during peak years are more often negative 
compared to those from years of low coverage. Neutral articles dominate the latter 
periods. Purely emotional articles are unusual, but articles containing both 
emotions and facts are relatively more common during years of high coverage, 
while factual articles dominate during years of low coverage. 

In order to see the change from phase to phase, analyses were also carried out 
on possible differences between years of increasing and high coverage, and years of 
decreasing and low coverage, respectively. As expected, very few significant 
differences were found, however those observed are interesting enough. When 
comparing peak years to years of increasing coverage, there is a significant 
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difference with respect to articles dealing with controversies47. During increasing 
coverage, the number of unbalanced controversies is higher than both the average 
and during peak years. High coverage years are instead characterised by a relatively 
low number of unbalanced controversies and have slightly more balanced 
controversies. 

The last two phases, decreasing coverage and years of low coverage, differ in 
one significant way as well. Once again, the difference is found in relation to the 
amount of controversy48. During both of these phases, there are relatively few 
articles dealing with controversies, less than the average. This means that the 
number of balanced controversies is lower than the average, and during years of 
low coverage as few as 6 percent of the articles cover some kind of controversy. 
This means that in the initial phase, unbalanced controversies are relatively 
common, while during the second phase, the peak, balanced controversies are 
more common. Then during the third phase, the decline, the number of 
controversies decreases and years of low coverage contain almost no controversies 
at all. 

Waves of salience in the public debate 
The wave-like dynamic of Dagens Nyheter's coverage is interesting per se, and it is 
even more exciting if it is possible to show that this pattern can be found also in 
other public debates on gene technology. Because of this, the wave-like dynamic is 
put in a wider context and compared to measurements of attention given to gene 
technology in other public arenas and other countries. The aim is not to explain 
the cause of the dynamic, but to see whether it is a phenomenon unique to Dagens 
Nyheter, or something more general. This will allow us to validate the data used 
and the results in the study as well as to relate it to a broader context. 

One way of testing the assumption of a wave-like pattern is to make 
comparisons to similar data in other countries. It is not easy to find earlier research 
comparable to this study, but since the present data were gathered within a joint 
European research project, I have access to recent research and similar data from 
other European counties. There are, however, still problems in comparing media 
coverage from different countries as regards type of newspaper, collecting articles, 
availability etc. (see Bauer, et al., 2001). Because of this, data from only two 
European countries, Germany and the UK, have been selected and compared to 

47 Chi-square=9.697, significant on the 1% level, the total number of articles is low, N=353. 
48 Chi-square=9.32, significant on the 1% level, the total number of articles is low, N=216. 
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the Swedish data. These countries are chosen because the data material is possible 
to compare with the Swedish data.49 

In Figure 6:3, Dagens Nyheter's coverage is compared with that of agenda-
setting newspapers in Germany and the UK50. A wave pattern is present in the 
coverage in both countries, but after a few small waves in the end of the 1970s, 
coverage in the UK has been quite stable up until the early 1990s, when a last large 
wave occurs. 

o 40 
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I Sweden - - — -Germany UK 

Figure 6:3. A comparison of the distribution of articles with gene technology as main theme 
between the agenda-setting newspapers in Sweden (N=659), Germany (N=505) and the United 
Kingdom (N=457). 

The coverage of gene technology in Germany shows, however, a pattern similar to 
the Swedish. Not only does the German pattern have clear waves and a steady 
increase over the years, but the timing of the peaks is somewhat similar as well. 

To further investigate the ebb and flow pattern of the debate, Dagens Nyheter's 
coverage is compared to three public arenas: the broader mediated Swedish 
debate51, the Swedish policy arena52, and the international scientific arena53 (see 

49 However, if one discards the problems of comparing different types of data material, an earlier study has shown 
that several agenda-setting newspapers in Europe have covered gene technology according to a wave-like pattern 
e.g. Finland, the Netherlands and Italy (Durant, Bauer & Gaskel, 1998). 
50 Data collection was performed within the research project Life Science in European Societies (LSES), for 
further information about the figures see Codebook (1998). These results have not been published before, but the 
intensity curves can be found in Durant, Bauer and Gaskell (1998), in which a variety of articles are i ncluded, 
while here only articles with a main focus on gene technology are used. 
51 This is operationalised as articles fr om almost all significant journals and newspapers in Sweden. The material is 
collected from Bibliotekstjänsts search engine 'ArtikelSök' in which the contents of more than 500 journals and 
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Figure 6:4). The last not only represents the attention given to the issue by 
scientists, but it is also a real-world indicator of the development in the research 
field. 
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Figure 6:4. A comparison of the distribution of attention given to gene technology over time 
between three public arenas and Dagens Nyheter's coverage/4 

The broad mediated debate follows the wave pattern of coverage in Dagens 
Nyheter, both as regards timing of the waves and the increase in attention over 
time. This not only confirms the findings of this study, it also verifies that the 
dynamic of Dagens Nyheter's coverage is reasonably representative of a broader 
mediated debate. The number of MP-bills is low, and there is no increase over 
time. However, the distribution of attention follows the proposed pattern.55 

about 30 newspapers are indexed (information about which journals and newspapers are included as w ell as the 
manner of selecting articles is not available). A total of 821 articles were found for the period 1979-1996. 
52 The indicator of the dynamic in the policy arena is MP-bills. Bills were gathered with the help of the on-line 
search engine Rixlex on the home page of the Swedish Parliament. The number of bills for the period 1979-1996 
was 92. Considering the problems of finding these bills, the number should be seen as an approximation rather 
than the total number during this time. 
53 The development within the scientific arena was operationalised as the number of published scientific papers 
about gene technology in international medical journals. They were collected with the help of an on-line search 
engine called PubMed, a serv ice of the National Library of Medicine, which provides access to over 11 million 
MEDLINE citations dating back to the mid-1960's and additional life science journals. A total of 1134 articles 
were found. One should also be aware that the material used as an indica tor of the scientific arena is international 
publications, while the other three arenas only include Swedish data. The reason for this was that scientific 
development is international and not only national. 
54 Since the Swedish Parliament does not count according to calendar year, the line for MP-bills does not 
correspond exacdy to reality but is slightly behind the real distribution over time. 
55 The first w ave of policy attention correspond to Dagens Nyheter's coverage, the second is slighdy after the 
controversy in 1989, probably caused by the election in 1991, and t he last peak is before Dagens Nyheter's, but 
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Lastly, we find that the real-world indicator, or the scientific arena, also ebbs 
and flows, though the pattern is not as clear as for the other indicators. The 
distribution is more step-wise than wave patterned. The number of articles 
increases for each peak, though after each peak attention does not drop as in the 
other arenas. The distribution of papers shows that the first peak comes before the 
issue attracts media attention. After the first peak, however, the distribution of 
scientific papers show about the same pattern as the other arenas. 

These results go against earlier research within the field of agenda-setting as 
regards the relationship between the scientific arena and the media arena. Rogers, 
Dearing and Chang (1991) show in their study of AIDS that there is only a weak 
connection between the real world indicator (death in AIDS) and media coverage, 
but this study shows that in the initial phase the scientific arena proceed media 
coverage after which the timing of the dynamic is quite simultaneous. The focus 
on the dynamic can, of course, be one reason for this divergence compared to 
earlier studies, which more often focused on the content of the coverage. There 
are, however, also results that confirm the agenda-setting theory. The theory states 
that over a certain period of time, different media place similar salience on a set of 
issues (McCombs & Shaw, 1972). Even though different media do not necessarily 
say the same thing at the same time, they tend to agree in the intensity of attention 
given to a particular issue corresponding to the findings of this study (cp. Dearing 
& Rogers, 1996). 

Summarising discussion 
The conclusion that can be drawn from this chapter is that the overall coverage of 
gene technology this far has not followed an S-curve distribution. Even though 
1978 seems to be the year when the issue exceeded the threshold of attention, 
there are no steep increases in number of articles after passing this initial obstacle. 
During the 1980s, the trend instead levelled off and maintained a steady course for 
about ten years. It is not until the 1990s that the curve begin to turn upwards again. 
What is more interesting is therefore the wave-like pattern, with four clear peaks 
formed as classical S-curves and analysed according to the issue attention model. A 
wave-pattern is found not only in Dagens Nyheter's coverage but also in the 
coverage of other newspapers and magazines in Sweden, in agenda-setting 
newspapers in Germany, as well as in international science journals. The latter, 
seen as a real-world indicator of the development within the field of gene 
technology, shows more of a step-wise development, in time followed by media 
coverage. Although the dynamic in these other arenas and countries is not identical 

simultaneous with the broader mediated debate (the policy indicator is slighdy behind the actual dming of the 
debate because of the divergent count of year). 
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to Dagens Nyheter's, they show that the results from this study is not necessarily 
limited to coverage in Dagens Nyheter, but have validity in a broader context. 

Returning to Dagens Nyheter's coverage, the results show that years of 
increased coverage are characterised by more emotional coverage, both negative 
and positive, a higher degree of unbalanced controversies and of national coverage. 
There are more articles published on news and debate pages compared to during 
years of decline. During decline, the coverage is more neutral and factual. A similar 
pattern is found when we compare years of high vs. low coverage. Years of high 
coverage are characterised by a higher degree of negative articles covering risk, 
risks and benefits and ethical aspects of gene technology. The article format is 
more often feature and debate articles compared with low coverage years, the latter 
being more neutral and to a higher extent covering R&D. 

These analyses indicate that each wave might represent a separate life cycle of 
attention such that one phase differs from the other. Similar to Downs' (1972) 
issue attention cycle, the phase of increased attention is characterised by emotions 
and unbalanced controversies, where articles are published on science, editorial, 
commentary and debate pages, indicating engagement in the public debate. When 
the attention peaks, editorials and debate articles are still relatively common, the 
tone is negative, and it is shown that themes such as ethics and regulation are more 
common. Controversies are still more common compared to other phases, but 
now there are more balanced controversies compared to the initial phase. One 
could say that the issue has crystallised (cp. Brante, 2000). The issue at stake in the 
debate is defined, and arguments pro and con are known to the public. Then when 
the number of articles begins to decrease, the 'everyday' coverage emerges — 
coverage of the latest findings and events within the field. The number of 
controversies decreases and there is no longer anything that can catch our 
attention, until a new wave is initiated. The decline should, according to Downs, 
depend both on boredom and on competition from other issues. 

As stressed before, this study differs from earlier studies using the issue-
attention cycle, in that it follows one issue over a long time period. Thanks to this 
approach, we have found that an issue such as gene technology not only passes 
through one attention cycle but several. These four waves are not identical, but 
differ from one another both in terms of shape and intensity. It seems reasonable 
to conclude that, even if the dynamic of coverage so far does not fit the S-curve on 
an aggregate level, the four waves represent four separate attention cycles, all of 
which form small separate S-curves. The question is what makes them different? Is 
it because they represent life cycles of different issues within the debate, as 
indicated in the previous chapter? The next chapter will focus on this possibility. 
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Summary 
• Gene technology is not covered or discussed as a homogeneous issue in Dagens 

Nyheter; instead the coverage is diff erentiated into sub-themes and sub-debates. This, 
in turn, leads to the fact that the coverage of gene technology does not follow an S-
shaped curve on an aggregate level, but that instead the various sub-debates covering 
different aspects of the technology take the shape of an S. 

• The wave-pattern is not only found in Dagens Nyheter's coverage but also in the 
coverage of other newspapers and magazines in Sweden, in agenda-setting newspapers 
in other European countries, as well as in international science journals. Results that 
give strength and validity to the present study. 

• The results indicate that each wave represents a separate life cycle of attention such 
that one phase differs from the other: The phase of increasing attention is 
characterised by emotions and unbalanced controversies, where articles are published 
on science, editorial, commentary and debate pages, indicating engagement in the 
public debate. The phase of high media attention is characterised by e ditorials and 
debate articles, the tone is negative, and themes such as ethics and regulation are 
common. The phase of decreasing attention is characterised by coverage of the latest 
findings and events within the field. 
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CHAPTER 7 

Four waves of coverage 
concerning gene technology 

In the previous chapter, we found that the public debate on gene technology 
developed in a wave-like pattern such that each wave might be an issue-specific 
attention cycle, although not necessarily following an S-shaped pattern on the 
aggregate level. For a new wave to begin, to exceed the threshold, something must 
happen to attract the attention of journalists and others who have access to 
Dagens Nyheter (cp. Dearing & Rogers, 1996; Rogers, Dearing & Chang, 1991; 
Downs, 1971). According to the agenda-setting theory, Downs5 issue attention 
cycle and previously mentioned life cycle theories, attention is often focused on a 
limited number of issues that for some reason capture public attention. Since the 
four waves are not identical — some have a pre-peak before the real increase in 
coverage, some have a very steep increase and others more level off, and since they 
occur at different periods of time — it seems reasonable to believe that they differ 
in terms of the content of coverage (which the results presented in Chapter 5 
indicated as well). This chapter will therefore study the content of each wave 
separately, to search for characteristics of the waves and to find the sub-issues 
whose attention cycles might be represented by the waves. 

Earlier research on gene technology in related fields, such as public opinion and 
policy, confirms the notion that gene technology, unlike many other technologies, 
is not treated as one homogeneous subject. It is complex owing to its different 
applications, and therefore also perceived as a heterogeneous issue (e.g. 
Biotechnology & the European Public Concerted Action Group, 1997; Fjasstad et 
al., 1998; Gaskell et al., 2001; Olofsson, Rashid & Öhman, 2000). This implies that 
people do not have a uniform attitude to the technology as a whole, but instead 
find, e.g., medical applications of gene technology positive and the production of 
GM food negative. Following this, it is plausible to suggest that this same line of 
reasoning might hold for the public debate. Gene technology is not covered as one 
issue; instead its different applications and aspects are discussed and covered by 
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the media. Over time, different themes related to gene technology will appear in 
the coverage, corresponding to the aspect in focus at the moment. The results 
presented in Chapter 5 indicate that this is the case, as has earlier research on 
complex mediated issues (cp. Fjaestad et al., 1998; 2001; Rogers, Dearing & Chang, 
1992). 

The studied 24 years are therefore divided into four periods corresponding to 
the four waves. As we have seen, each wave represents a rise, a peak and a decline 
in number of articles, and the period is divided according to this pattern. This gives 
the following definition of the waves in terms of time period: The first wave 
1973—80, the second wave 1981-85, the third wave 1986—90 and the fourth wave 
1991-96. 

The chapter begins with a presentation of each of the four waves. To 
understand how and why the media picture takes the shape it does, and why it 
changes the way it does, it must be analysed in relation to the societal context of 
which it is a part (Djerf Pierre, 1996; Krippendorff, 1980). Each section will 
therefore begin with a short description of the development of gene technology in 
relation to the surrounding society. The chapter ends with a comparison of the 
four waves. 

The first wave, risk & safety 
At the early 1970s, only a few Swedes had heard of or knew anything about gene 
technology. In the beginning of 1976, Expressen, a national tabloid, tried to trigger 
a debate by publishing an article with the headline: Tomorrow's world of horror 
already here' (Expressen, 1976-01-25). Expressen did a follow up and the popular 
science magazine Forskning & Framsteg also made some effort to trigger a debate, 
but the reaction was long in coming. It was a period not only without public 
debate, but also without regulation. It was actually the research community itself 
that called for government regulation, and in 1975, a committee was appointed to 
review research proposals on 'recombinant DNA technology', as it was called at 
the time (Fjsestad, et al., 1998). 

One article that caught public attention was an interview with a ver}7 critical US 
mayor, Al Velluce. The headline read; 'God knows what monsters you have in your 
test tubes' (Hamrin, 1977-03-06). The article painted a negative picture of the new 
technology, and metaphors such as Frankenstein's monster were used. This article 
was not followed up, but in the end of the year new critique was raised and 
headings like 'Dead dangerous bacteria can be spread' (Schullerqvist, 1977-10-28) 
could be read on the front page of Dagens Nyheter. Later on, during the autumn, 
the prospect of building a so-called high-risk, or high-security, laboratory in 
Uppsala caught media's attention. There was a split between politically engaged 
actors who were against the labs and scientists and industry representatives who 
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defended them (Brunius, 1996; Petersson, 1997). During the same period, Fjasstad 
(1978) found through a survey that more than half (58 percent) of the Swedish 
public had heard about the planned high-risk laboratory and that almost half of the 
public thought it should be prohibited. The opposition against the plans became 
stronger during the spring of 1978, and Kungliga Vetenskapsakademien (the Royal 
Swedish Academy of Sciences) arranged a panel discussion as a following up to a 
debate in Dagens Nyheter (Ds U, 1979:11, p. 11). Although only a few persons 
were involved in the debate on the national level, the controversy became quite 
heated, and in 1979, when plans for a second laboratory placed in the middle of 
Stockholm were launched, the debate became even more heated. With the 
forthcoming election in the autumn 1979, the Government proclaimed a 
moratorium on the industrial use of gene technology, the purpose of which was to 
calm public opinion. The moratorium only concerned the state-owned KabiGen, 
since no other Swedish companies were doing experiments with recombinant-
DNA technology at this time (McKelvey, 1994). 

Dagens Nyheter publish 86 articles with gene technology as the main theme 
during the first wave, 1973 through 1980. Only a few articles are published during 
the first half of the 1970s, and it is not until 1977 that the subject received more 
attention from the newspaper. The coverage during this period is relatively intense 
as regards the controversies, but aside from this, the interest in gene technology is 
fairly modest. During the last year of this wave the debate waned, instead R&D-
related issues such as research policy received some attention, as did questions 
about patenting. 

Risk & safety in the end of the 1970s 
It is obvious that what triggered the debate is questions about possible risks and 
safety arrangements in relation to the planned research labs. Looking at the 
content of the coverage, the same focus is found. 75 percent of the coverage 
consisted of two major issues, R&D (here R&D includes basic research on micro
organisms, which was planned to be conducted at the labs) and risk & safety. Of 
these 75 percent, as much as 35 percent is focused on risk & safety, which is far 
more than the average56, while the number of articles on R&D is relatively low. It 
is interesting that, even quantitatively speaking, risk & safety is a dominant theme 
during this first wave, while neither ethical aspects nor economical potentials are 
covered. Not a single article has ethical considerations as its main theme during 
this wave. 

56 When the figures for each wave are compared to the average, the average represents the total number of articles 
presented in Chapter 5, the overall picture; the figures presented are relative differences within each wave, not 
absolute numbers. 
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The themes characterising the first wave 
Taking a closer look at the R&D and risk & safety themes, we find that R&D is 
most often covered in small news-items written by in-house journalists (see Table 
7:1). The articles dealing with risk & safety are either small or large, the number of 
large articles being relatively higher than average, and published as editorials or 
debate articles. 'Only' about half of the articles covering risk & safety are written 
by in-house journalists. Scientists and politicians are instead relatively common 
authors. 

Table 7:1. The structure of coverage during the first wave 1973-1980 (all figures 
in percent, except frequency). 
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medium 17 20 26 20 19 10 31 33 20 12 27 12 32 
large 20 23 12 40 28 10 15 44 10 46 27 18 32 

latest 31 36 44 7 31 53 46 11 53 8 65 18 
news 27 31 35 40 39 16 38 11 37 25 40 12 44 
feature 19 22 3 43 25 21 15 67 2 50 33 24 29 
op-ed. 9 10 18 10 6 10 11 8 17 27 9 
other 

news age. 7 8 12 14 5 8 14 24 3 
journalist 46 54 74 53 50 26 77 33 59 50 60 47 65 
scientists 10 12 27 11 16 11 2 33 18 21 
politicians 7 8 17 11 5 15 56 8 33 6 
others 16 19 15 3 14 47 26 8 7 12 6 

86 

86 

86 

The actors figuring in the coverage 
The actors that Dagens Nyheter, its journalists and other authors focus on are 
primarily scientists, but politicians and industry representatives occur relatively 
often as well. Since these are the main actors during this first wave, let us take a 
closer look at them. 

Scientists appear primarily in small news-items and feature articles, though a 
couple of editorial and debate articles also focus on scientists. One can see that, 
among the debate articles written by politicians, some have scientists as main 
actors, but most often it is in-house journalists who put the focus on scientists. 
Articles mainly dealing with politicians as actors are not as frequent as those 
covering scientists, but still they are more frequently occurring during this first 
wave compared to the average. 

Finally, looking at articles focusing on industry representatives, about half are 
small news-items published as latest news, but there is also a relatively great 
amount of editorial and debate articles compared to the average. 
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The valuation tone of the covera ge 
The coverage is relatively negative, compared to the average, with a mean of 
—0.5257. I n spite of this, as many as 60 percent of the articles are factual, although 
the number of emotional articles is higher than the average. One fourth of the 
emotional articles are published as editorial or debate articles, which means that 
persons outside the newspaper have written relatively many of them. As many as 
20 percent are written by scientists and politicians, while 'only' half are written by 
in-house journalists. Almost all of the emotional articles are published as editorial 
or debate articles, while the factual articles are latest news or feature articles. The 
few articles containing both emotional and factual statements are also relatively 
often editorial or debate articles and written by scientists. A cross-tabulation 
confirms that it is authors outside the newspaper who answer for the large debate 
and argumentative articles, while Dagens Nyheter's journalists are more likely to 
have written shorter articles and news items. 

Considering this wave's focus on risk & safety, the appearance of risks and 
benefits in the coverage is interesting. Compared with the average, there are only 
slighdy more articles about risks only, about one fifth, but the number of articles 
only covering benefits are much fewer than the average, and these kinds of articles 
are most often small news items published as latest news. Another difference 
compared with the average is that articles including both risks and benefits are the 
most common. These are often written by journalists and published in all different 
sizes and formats. Thus, scientists are over-represented as authors compared to the 
average. Scientists have written a relatively large number of articles covering 
benefits only. Risk articles, on the other hand, are more often written by politicians 
and published as feature and editorials or debate articles. 

Summary 
The planning of building genetic research laboratories in Uppsala and Stockholm 
triggered the debate about risk & safety with respect to gene technology, and this 
first wave is clearly characterised by a focus on risk & safety aspects of the new 
technology. More than one third of the articles have this as their main theme, and 
compared to the total period of study, we find that this theme is five times more 
frequent than the average. Risk & safety is covered in editorial and debate articles, 
and compared to articles handling R&D, relatively many are written by scientists 
and in-house journalists. Articles covering risk & safety are also the most negative 
ones. Compared to the total period of study, there are relatively more large and 
editorial and debate articles during this first wave. The overall valuation tone is also 
more negative, and the proportion of articles covering benefits only is almost half 
as large as the average. Instead, the number of mixed articles is relatively high. 

57 The scale varies from minus 5 to plus 5 and represents valuation, from negative to positive. 
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From this we can draw the conclusion that the public debate on gene 
technology became, after a slow start, quite intense, with public actors such as 
politicians, scientists and industry representatives participating through writing 
debate and commentary articles. The end of the 1970s is a time of heated debate 
concerning nuclear energy, including a referendum regarding the future use of this 
technology (Kasperowski, 1993). Given this background, it is not surprising that a 
new powerful and little known technology such as gene technology is received with 
scepticism as well, and that the debate focuses on risk & safety. 

The second wave, ethical considerations 
In the beginning of the 1980s, the public debate left the discussion about risks, at 
least physical risks. Instead ethical considerations and foetal diagnostics came into 
focus, although this debate did not become as heated as in the end of the 1970s. 
There was public concern about test-tube babies and IVF in general, and gene 
technology was connected to this debate through the possible future potential for 
designing the human gene pool. Public inquiries were also commissioned to look 
at, among other things, the question of ethical considerations. At the same time, 
this was a period of optimism regarding industrial potentials. It is true that there 
also was dissatisfaction among industry pioneers concerning the public climate in 
the late 1970s, since they perceived the debate as causing a serious delay in the 
field's development and progress (IVA, 1980; Åberg, 1989). 

Nevertheless, the heated and partly negative debate in the end of the 1970s 
hardly seems to have affected industrial development. During this time period, 
there were several governmental initiatives to encourage research and industrial 
initiatives in the field of gene technology through public founding. State-owned 
KabiGen was, for example, one of the first companies in the world to produce and 
market genetically engineered products (Liljenäs, 1996; McKelvey, 1994; Petersson, 
1997). The moratorium was repealed on 1 January 1980 when new legislation was 
put into place (Brunius, 1997). Examples of headlines expressing projection of 
industrial success are The eighties will be the biotechnology decade. The industry 
is spouting new products' (Dagens Nyheter, 1982-03-08) and 'Biotechnology 
worth betting on' (Dagens Nyheter, 1983-03-26). 

Dagens Nyheter's coverage during this second wave consists of two parallel 
themes, such that industrial progress began and ethical considerations and doubt 
came to grow increasingly strong over time. The two themes appear in different 
parts of the newspaper, the former mainly on scientific and business pages, the 
latter on editorial and debate pages. In the beginning of 1983, when the ethical 
debate began to take shape, one could read headlines such as: cLife in itself is 
valuable' (Ofstad, 1983-03-18) and 'Sacredness is not a matter of superstition: Do 
we dare to manipulate life?' (Uddenberg, 1983-09-11). In the end of 1983, Dagens 
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Nyheter run a special article series called 'Gene-ethics'. During 1984, the ethical 
debate intensifies and two more article series are run: 'Ethics concerning the 
beginning of life' and 'Biotechnology'. The first covers not only modern 
biotechnology, but also IVF and related issues, while the latter focuses exclusively 
on gene technology, from a relatively neutral descriptive perspective. The ethical 
theme wanes during the last year of this wave, and instead R&D and to some 
degree regulation come into focus. 

In 1980, Dagens Nyheter launched a new science and technology page with a 
separate editorial office (Kasperowski, 1993, p. 24). This may have influenced the 
number of published articles as well as their structure in so far as a specialised page 
probably means larger articles in formats such as feature and background articles. 
The present study, however, focuses on the variation in intensity as well as on how 
this variation is related to the content. The focus here is not on absolute figures, 
which makes the study less effected by particular changes in newspaper format. 

Ethics in the beginning of the 1980s 
During the first half of the 1980s, Dagens Nyheter publishes 152 articles on gene 
technology. The increase in coverage began in 1982 and continued to 1985, 
peaking in 1983. Almost 50 percent of the coverage has R&D as its main theme, 
but this is sdii less than the average (during this second wave R&D includes mostly 
basic research aiming at developing new drugs and foetal diagnostics). More 
interesting, however, is that risk & safety do not occur as a main theme during this 
wave, with the exception of a few articles. Instead, it is ethical considerations that 
ascended the ladder of attention, and one fourth of the corpus focuses on this 
theme. Another new theme is, as we saw, business aspects of gene technology; 
though not as prevalent as ethics, coverage of this topic is considerable compared 
to the average (however, the absolute number of articles is too small to be analysed 
in detail). This means that, aside from the coverage of what is happening within 
the scientific field of gene technology, the focus is changed dramatically from risk 
& safety towards ethical and business aspects. 

Looking at the R&D and ethics themes, it is found that while R&D is mostly 
covered in small articles, the coverage of ethics come in different sizes with a bias 
towards small articles (see Table 7:2). There is also a difference between the two 
themes concerning news format. R&D is more common as latest news and feature 
articles, while ethics to a relatively higher extent is covered in editorials and debate 
articles. 
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Table 7:2. The structure of coverage during the second wave, 1981-1985. 
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small 87 57 61 73 42 53 48 55 50 69 34 53 57 43 
medium 32 21 17 29 22 28 20 31 14 32 25 18 24 
large 33 22 21 27 29 25 24 25 19 16 34 22 24 32 

Format 
large 

161 
latest new 60 40 47 54 8 42 16 55 60 9 22 55 24 
feature 40 26 35 36 13 39 20 35 6 33 20 19 39 32 
op-ed. 39 26 12 9 66 12 56 10 56 4 59 47 4 30 
other 13 9 7 13 6 8 38 2 11 12 2 13 

Author 
news age 4 3 1 3 2 4 4 2 

152 

journalists 81 53 64 46 45 64 44 55 75 53 48 53 65 65 
scientists 15 10 4 9 21 9 12 5 12 4 20 12 4 5 
politicians 4 3 10 2 4 9 6 
others 48 32 31 46 21 23 36 40 12 38 23 28 29 30 

The second wave is characterised by a relatively great amount of large articles 
published in debate, editorial and science sections. Scientists are over-represented 
as authors, while once again in-house journalists 'only' write half of the corpus. 
The latter has written articles published as latest news as well as the relatively few 
feature pieces that are published. Scientists, on the other hand, have only written 
editorials and debate articles. 

The actors figuring in the coverage 
Once again, scientists are the most common actors, a result also true of the 
subsequent two waves. Though, during this second wave, the number of articles 
focused on scientists is relatively smaller than the average. Industry representatives 
are still in focus, just as during the first wave, while politicians seem to have lost 
their role in the debate. Similar to the results regarding themes, it is found that 
actors connected with ethics are in focus. Scientists and industry representatives 
are covered in news items to a relatively greater extent than are representatives of 
ethics committees. Such representatives, on the other hand, are covered in 
editorials and debate articles relatively more often than are other actors, and 
relatively more often than the average. 

The valuation tone of the cover age 
During the second wave, the overall valuation is still quite negative (m= -0.41). Just 
as for the previous wave, editorials and debate articles are most negative, while 
latest news and feature articles are slightly positive. The amount of articles 
containing emotional statements is low compared with that containing factual 
statements. A relatively large proportion of the mainly factual articles is large, 
although almost all are latest news or feature pieces. The number of articles stating 
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both factual and emotional arguments is less than average, amounting to about one 
third of the coverage. These are relatively often large editorial and debate articles, 
written by scientists. 

Turning to the distribution of articles dealing with risks and benefits during this 
time period, we find — somewhat surprisingly — that there are relatively many 
articles covering risks only, amounting to one-fifth of the coverage. Half of these 
articles are editorials or debate articles, relatively often written by scientists and as 
expected dealing with ethical risks. Articles covering benefits only, risks and 
benefits, and neither risks nor benefits do not differ from the average. 

Summary 
Industrial development and ethical considerations are in focus during the 
beginning of the 1980s, and the main characteristic of the second wave is also the 
emphasis on ethical issues shown both in terms of themes and types of actors in 
the debate. Risks & safety are no longer in focus, although the number of articles 
only mentioning risks is relatively high, even higher than during the first wave. The 
kind of risk discussed is ethical, a kind of risk that did not figure in the debate in 
the 1970s. Articles about ethics are often editorials and debate articles, in which 
representatives from ethical committees are often actors. 

When comparing this second wave with the total sample of articles, it is 
obvious that ethical issues are over-represented, but there are other differences as 
well. As during the first wave, the relative number of large articles is greater, as is 
the number of editorials and debate articles. Politicians do not occur often as 
actors in the debate, which is also a difference compared to the average. Turning to 
valuation tone, the reporting is slightly less negative compared to the first wave, 
but still more negative than the total sample. 

The second wave is characterised by actors outside the newspaper who are 
engaged in the debate and worried about, or trying to defend, the ethical aspects of 
gene technology. The general interest in these questions is also shown through the 
public inquiries commissioned during this time. 

The third wave, regulation 
One result of the public inquiries in the beginning of the 1980s was that the field 
of gene technology was partially deregulated in 1987, and a new debate flared up. 
However, it seems as if other events, as well as the media themselves, played a 
more powerful role in this than did the dissolution of the regulatory framework. 
Politicians began paying attention to gene technology in the late 1980s, and the 
issue once again became political. The Centre and Green Party were sceptical, the 
Liberal Party saw mostly advantages, while the Social Democrats and the 
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Conservatives were more or less silent (Westerholm, 1996; Fjaestad et al., 1998). 
The combination of election year and media attention towards legislation issues 
probably explains the political engagement. The first field trials for genetically 
modified organism (GMO) crops were also approved in February 1989, and it was 
Hilleshög that applied to test genetically engineered rape. The knowledge among 
the general public of the existence of gene technology had grown over the years, 
and in 1989, more than 80 percent of the Swedish public had heard of gene 
technology (Fjaestad et al., 1998). 

When part of the legal regulation was repealed, the coverage in Dagens Nyheter 
increases. This increase turned to a decrease the following year, resulting in a 
pattern unlike earlier waves (see Figure 5:1, Chapter 5). Potentials within the 
industrial sector are still on the agenda early in this period, just as are ethical 
considerations. After deregulation, however, public control become the topic. 
Concern about the state of Swedish regulation is expressed in articles with 
headlines such as 'Does everyone share the same responsibility if gene technology 
goes wrong?' (Dagens Nyheter, 1989-02-23) and 'Restrictions abolished in 1987. 
Sweden unrestricted area for gene technology' (Michélsen, 1989-02-10). The latter 
is a headline from an article series that Dagens Nyheter published in the beginning 
of 1989, a series of large and somewhat critical articles questioning different 
aspects of gene technology, especially the state of regulation. The content is most 
often factual, but the headlines are a bit more controversial and the series name 
was Genvägen58. Along with a general concern about the control of gene 
technology, this series probably inspired the increased coverage during 1989. 

Regulation in the end of the 1980s 
The total amount of articles during this period is 161, and 1989 is the year in which 
Dagens Nyheter publish most of its articles on gene technology. The concern 
about control and regulation is of course reflected in the coverage, in which almost 
one fifth of the articles focus on regulation. Ethics, risk and economy are no 
longer in the spotlight, while R&D, as in previous waves, is the main topic in 
slightly more than half of the coverage (during this wave, R&D focus on human 
applications, but also on agriculture and animal breeding). During this wave, 
articles on R&D are relatively often large, which differs from the average (see 
Table 7:3). Although, few are editorial or debate articles; instead they are published 
as latest news and feature articles, and written by Dagens Nyheter's journalists. The 
coverage focused on regulation comprises either small latest news articles written 
by in-house journalists or news agencies, or editorial and debate articles written by 
authors outside the newspaper, such as politicians (the absolute number is low). 

58 Genvägen is a play on words. 'Gen' means gene but combined with Vägen' (road) it means 'shortcut', while it 
can also be understood as 'the road of the gene'. 
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Table 7:3. The structure of coverage during the third wave, 1986-1990. 

small 85 53 52 68 51 69 50 21 69 26 42 49 40 
medium 42 26 27 19 25 23 25 57 21 26 35 31 24 
large 34 21 21 13 24 8 25 21 10 49 23 20 36 

latest new: 71 44 46 55 44 62 47 62 16 27 51 26 
feature 53 33 40 16 45 13 53 7 29 49 23 49 34 
op-ed. 31 19 9 26 6 23 86 4 35 46 32 
other 6 4 6 3 2 3 7 5 4 8 

news agen 25 16 14 23 15 26 20 23 2 8 20 2 
journalists 94 58 70 32 75 38 67 50 55 67 46 71 68 
scientists 4 2 7 7 8 
politicians 6 4 10 1 13 7 12 19 2 
others 32 20 16 36 9 23 13 36 21 12 27 8 20 

On the whole, external authors such as scientists and politicians are not common, 
instead in-house journalists and news agencies do most of the writing. 

Actors in the coverage 
Although politicians do not write articles, they figured as actors in the coverage 
just as scientists did. One fourth of the articles focus mainly on politicians, and half 
of the coverage focus on scientists. Most of the articles in which politicians figure 
are small, latest news articles written by news agencies or in-house journalists. The 
few politicians writing articles during this wave focused on actors of their own 
profession. 

Scientists figured in both feature and latest news articles written by journalists, 
and as many as half of these articles are large. The authors are almost exclusively 
journalists, either from news agencies or Dagens Nyheter. Industry representatives 
receive some attention, but only in a limited number of articles. 

Valuation tone in the coverage 
The valuation tone during this wave is continued but less negative (m—0.33), and 
as in previous waves, the tone in editorials and debate articles is the most negative. 
Turning to emotional or factual characteristics of the coverage, we find that the 
number of purely emotional articles is in line with the average, while the amount of 
factual reporting is relatively higher. Articles with both emotional and factual 
statements constitute one fourth of the coverage, which is less than the average. 
Of the few emotional articles, nearly all are editorial or debate articles. Factual 
articles are small, most often published as latest news, and written by in-house 
journalists or news agencies. 
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Continuing with risks and benefits, we find that mixed articles are quite 
common during this wave. About one third of the coverage mentioned both risks 
and benefits, which is relatively more than the average, yet another third covered 
only benefits, which on the other hand is less than the average. In line with the 
average, 16 percent of the articles focus only on risks. 

Summary 
The third wave is characterised by a focus on regulation and political aspects of 
gene technology. R&D and scientists are still in focus, but during this wave they 
have become more controversial, as indicated by the increased article size and 
amount of editorials and debate articles. The tone is negative, just as in the 
previous waves. Though, the amount of factual reporting has increased, as did 
articles focusing on both risks and benefits. Even though gene technology 
becomes a political issue during this wave, authors outside the newspaper did not 
write many articles. On the contrary, politicians do not act as authors and the 
number of editorial and debate articles is low. Instead, it seems as Dagens 
Nyheter's journalists reported the ongoing political debate, and to some extent 
even initiated the debate about regulation. 

The fourth wave, human applications 
After 1991, the public debate on gene technology was quite calm for a while, but a 
few years later the attention rose again. During the twenty years since its inception, 
gene technology had grown considerably. As it became increasingly well known 
and integrated into society, the technology began to enter new societal arenas. In 
the beginning of the 1990s, several new pharmaceuticals were launched, and 
genetics was used in animal breeding, agriculture and criminology. In 1993, the hit 
movie 'Jurassic Park', in which a scientist recreated dinosaurs from dinosaur DNA 
in a mosquito, was seen by millions of people throughout the Western world. One 
year later, the O. J. Simpson trial, in which genetic fingerprinting was used but not 
trusted as evidence in court, received considerable attention. In the same year, 
1994, the first GMO product, the Flavr-savr-tomato, was introduced in the US. 

Yet another sign of the establishment of gene technology was that it began to 
be empirically studied as a new technology in society. Several studies on public 
opinion were conducted during this wave, both nationally and internationally. In a 
number of studies between 1991 and 1995, it was shown that almost one third of 
the Swedish public perceived gene technology as a major threat to the world 
(Fjsestad et al., 1998). A comparative European study in 1996 showed that the 
Swedish public was relatively negative to gene technology compared both to 
people in other European countries and to other technologies, especially regarding 
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animals and food production. This resistance was mainly based on moral and 
ethical values. It was also revealed that, compared to other Europeans, Swedes 
were relatively knowledgeable about gene technology (Fjaestad et al., 1998). 

In the early 1990s, Dagens Nyheter made some editorial changes in the 
newspaper59. The previously mentioned science page was discontinued, and instead 
a new page called 'Environment, health and science' was launched. This new page, 
however, did not last more than one and a half years, after which science and 
technology, as before 1980, were treated more or less as any other news and placed 
accordingly (Kasperowski, 1993). Examining the articles from the fourth wave, it is 
impossible to find any difference in structure between the period when the 
'Environment, health and science' page existed and the subsequent period. 

The number of articles published during this wave is considerably larger than 
earlier waves, amounting to 260. The structure of the wave is similar to the third 
wave, with a small first peak in 1993, then a decrease in 1994, followed by a large 
peak in 1995 (which is after the special page on environment, health and science is 
discontinued). The increase in 1993 is partially due to an article series published 
during the summer and covering GM food. The series is quite critical towards gene 
technology, but unlike 'Genvägen' in 1989, it do not trigger any debate. An 
example of a headline is: 'Genetically modified food imported secretly' (Eller, 
1993-07-31). 

The whole period is characterised by a focus on the new possibilities associated 
with gene technology, especially concerning human applications, including 
medicine, gene therapy, medical diagnosis and DNA fingerprinting in relation to 
criminality, etc. The focus on medicine is not something specific to the beginning 
of the wave when the health page existed, on the contrary, during 1995, the year 
with most published articles, coverage is still highly focused on medicine and other 
human applications of gene technology. 

Human applications in the beginning of the 1990s 
The fourth wave is characterised by its focus on R&D, a position of which during 
this last wave is considerably stronger compared to earlier waves (see Table 7:4). 
As much as almost 75 percent of the coverage deals with R&D (during this wave 
all applications related to humans, such as human genome, medicine, genetic 
fingerprinting etc., are in focus, but plant breeding is also a topic). The coverage 
consists almost exclusively of small or middle-sized articles. Editorials and debate 
articles are unusual, instead more than half of the coverage is published as latest 

59 In 1990 Dagens Nyhter changed its format by dividing the newspaper into different sections, such that every 
section was a separate paper dealing with, for example news, business or culture. 
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news.60 The number of external authors is small since Dagens Nyheter's own 
journalists and news agencies write most of the articles. 

Table 7:4. The structure of coverage during the fourth wave, 1991-1996. 
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small 147 56 56 60 55 74 50 60 83 37 45 59 23 84 
medium 93 36 36 30 38 26 41 30 15 52 39 39 56 12 
large 20 8 7 10 7 9 10 2 11 16 2 21 5 

Section 227 
news 123 54 65 22 66 62 10 33 59 56 36 71 39 45 
op-ed. 15 7 3 26 5 9 11 1 8 14 20 4 
science 37 16 16 17 14 12 53 11 19 16 18 15 23 13 
other 52 23 16 35 14 16 37 44 20 20 32 15 18 38 

Format 260 
latest new 111 43 43 47 44 58 41 20 67 24 39 46 15 61 
feature 117 45 49 27 49 29 59 20 39 34 32 53 62 21 
op-ed. 20 8 4 20 5 8 50 1 8 19 19 8 
other 12 5 4 7 1 5 10 3 4 10 1 4 10 

Author 260 
New agen 41 16 15 23 13 37 14 10 29 7 13 15 31 
journalist 179 69 70 53 74 50 82 70 53 81 55 78 79 51 
scientists 7 3 3 3 2 1 4 3 1 6 3 
politicians 1 0.5 10 2 
others 32 12 12 20 11 13 4 10 17 8 29 7 15 13 

If we take a closer look at the covered themes, we find that, aside from R&D, 
there is also some focus on regulation. During this time, new regulation is put into 
place and efforts are made by the environmentally oriented political parties to 
trigger a debate before the elections in 1991; this was, however, unsuccessful. 
Articles on regulation are most often small news items written either by in-house 
journalists or news agencies. In-house journalists have written most of the R&D 
coverage, which consisted of a relatively great number of large articles and articles 
published as feature pieces. 

Actors in the coverage 
R&D is the most common theme and scientists are the most common actors, and 
as expected, the connection between these two characteristics is strong. This 
means that articles focusing on scientists are mostly latest news and feature articles 
written by in-house journalists. Politicians and industry representatives receive 
some attention as well, but not to the same extent as scientists. Politicians appear 
in small latest news articles, written by journalists, a pattern similar to scientists, but 
clearly different from how politicians are framed in previous waves. Last, we have 
industry representatives that are found on science pages, often in feature pieces; 
these articles, however, are also written by journalists. 

60 This may be partly due to the change in the structure of the newspaper; though the number of articles published 
under science headlines is not fewer than average. 
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Valuation tone of the cov erage 
During this last wave, the coverage turns slightly positive (m=0.22). In-house 
journalists are the most positive writers, while articles from news agencies are more 
neutral. During this wave, articles with mainly emotional reporting are very 
unusual. This means that coverage is divided between mainly factual articles and 
both emotional and factual articles, with a greater prevalence of the latter. 

This is also the first time that articles reporting only the benefits of gene 
technology are the most common. Almost half of the coverage fits this category, 
and one fifth of the articles mention neither risks nor benefits. This means that 
there are relatively few articles focusing on risks only or risks and benefits. The 
coverage on benefits can be characterised as occurring in small- and middle-sized 
articles, published in news sections as latest news or feature articles, and written by 
journalists. 

Summary 
In the 1990s, gene technology began to reach into fields highly relevant for many 
people, not only as a way of curing illness, but also in the form of entertainment 
and as a way of catching criminals. The number of articles published in Dagens 
Nyheter increases considerably during this wave, but at the same time the amount 
of controversy and engaged external actors decreases. During this last wave, gene 
technology is often presented as a field with great potential for improving medical 
practices, which is also reflected in the fact that the valuation tone has turned 
slightly positive and the salience of risks is low. 

After surveying the four waves, my conclusion is that each wave represents 
separate issues and that each wave constitutes the attention cycle of these four 
debates. External events or initiatives are sometimes the takeoff point, and at other 
times initiatives made by the newspaper have triggered the debate. To further 
analyse the four waves, the next section compares them in terms of content and 
structure. The idea behind the analysis is that each wave represents something 
unique, but that all four waves are at the same part of a common framework, 
which is the public debate on gene technology. 

Differences among waves, changes over time 
The previous section presented the four waves separately and in their social 
context; this section compares the four waves in terms of article characteristics. 
The comparison aims to find differences as well as similarities among the waves. 
This is in line with the previously mentioned idea that gene technology is not 
covered as one coherent issue, but rather in terms of its different applications and 
features (cp. Gaskell et al., 2001). 
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It has been suggested that the waves are the issue attention cycles of these 
different 'sub-debates'. This section will analyse this idea further, to see what is 
unique to each wave and what is common to the overall coverage. The analysis 
also aims to further study the division of coverage between the ongoing reporting 
of the latest discoveries and developments within the research field, on the one 
hand, and the more controversial debate found on editorial and debate pages, on 
the other. 

The waves are compared in terms of size, news format, authorship, themes, 
actors, and valuation. Some of the figures and tables can be found in Appendix 4. 

Research and development in the coverage 
Earlier chapters have shown that R&D is the main theme throughout the studied 
period. Nevertheless, each wave is also characterised by a second theme, except for 
the last wave, which almost exclusively focuses on R&D. This difference in themes 
is shown very distinctly in Figure 7:1, where we once again can see that the first 
wave, R&D aside, is characterised by its focus on risks & safety. The second wave 
is characterised by ethics, and the third by regulation. The figure also shows that, as 
the R&D theme becomes more dominating, the prominence of any second theme 
decreases. 

1973-60 1981-85 

• R&D Bother Dregutation Eethtcs Drisk & safety deconomy 

Figure 7:1. Differences in main theme among the four waves of coverage in Dagens Nyheter. 

To further examine the R&D theme, which includes everything from basic 
research to GM products and DNA finger printing, the R&D variable is divided 
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into four sub-themes: basic research, and human, animal and agricultural 
applications. Figure 7:2 shows that the R&D theme has changed in content during 
the years and that the waves differ in focus. During the first two waves, basic 
research, such as that on micro-organisms, is covered, while human applications 
receive more attention during the third and fourth waves. 

This implies two trends: increase in R&D coverage over the years, meaning less 
coverage of wave-specific themes, and a change in focus within the R&D theme as 
it increased in both absolute and relative numbers over time. 

80 -, 

Basic research Human Animals Agriculture 

I B1973-80 01981-85 01986-90 D1991-96 [ 

Figure 7:2. Differences in the R&D theme among the four waves of coverage in Dagens Nyheter. 

Comparing the waves in terms of different actors, we find that actors follow the 
overall theme of the coverage: Scientists are the main actors throughout the 
studied period, though showing a relative increase during the last wave (see Figure 
1, Appendix 4). During the last wave, no actors other than scientists characterise 
the coverage, while the focus of the first wave is relatively great on politicians and 
industry representatives, the second on ethics committee and industry 
representatives, and during the third wave politicians once again come into focus. 

Once again, I wish to stress the fact that it is not surprising that R&D 
constitute such a large part of the material, given that the studied topic is a new 
technology under development. One expects media coverage of R&D when a new 
technology is being developed and launched. The interesting aspect is rather the 
other themes that have been in focus during the years of study, and the dynamic of 
this focus. The increased salience of R&D in the coverage can be explained by the 
expansion of the technology into new arenas, but as we see here, the relative 
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amount of R&D coverage has increased over the years as well. Following the 
theory of media logic and the results of earlier research, one explanation might be 
mass media's preference for news to which people can relate (Hansen, 1994; 
Strömbäck, 2000; Väliverronen, 1993). In science reporting, this often means that 
issues concerning health, medicine, and food capture media attention. This might 
explain why we see such an increase in coverage of human applications of gene 
technology in the beginning of the 1990s, since it is then it become a technology 
that can actually make a difference in people's lives. 

Similarities among the first three waves 
There is a clear relationship between the actor in focus and the theme of the 
articles. Does this mean that other characteristics such as size, authorship and 
valuation also differ among waves as a function of theme? It appears as if the first 
three waves have similar traits, while the last differs (see Table 7:5). The first three 
waves are similar as regards article size, while during the last wave the relative 
number of large articles decreases substantially and instead the number of middle 
sized articles increases (the absolute number of large articles is of course greatest 
during the last wave). 

Table 7:5. Differences among the four waves concerning size, news format and 
authorship. 

1973-80 1981-85 1986-90 1991-96 
Total 13% 23% 24% 39% 

N (86) (152) (161) (260) 
Size 

small 57% 57% 53% 56% 
medium 20% 21% 26% 36% 
large 23% 22% 21% 8% 

Format 
latest news 36% 40% 44% 43% 
feature art 31% 26% 33% 45% 
op-ed. 22% 26% 19% 8% 
other 10% 9% 4% 5% 

Author 
news agency 8% 3% 16% 16% 
journalists 54% 53% 58% 69% 
scientists 12% 10% 3% 3% 
politicians 8% 3% 4% 0.5% 
others 19% 32% 20% 12% 

Another common feature of the first three waves is that the relative amount of 
feature, editorial and debate articles is about the same. During the last wave, the 
relative number of feature pieces increases, and the number of editorials and 
debate articles decreases considerably. The relative amount of articles covering 
gene technology as latest news is about the same across the four waves, though 
with a slight increase for each wave. 
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Looking at the degree of factual versus emotional reporting we find that the 
first three waves are very similar, with about 60 percent factual reporting, 30 
percent mixed reporting and about 10 percent emotional reporting (see Figure 1, 
Appendix 4). The last wave does not follow the same pattern. Here we find that 
slightly more than 50 percent of the coverage is mixed, about 40 percent factual 
and less than 5 percent emotional. This shows once again the great difference 
between the first three waves and the last. 

Gradual changes over time 
So far, it seems as though the first three waves have several features in common, 
the last diverges. The distribution of authors of the articles, however, shows a 
somewhat different pattern. The first two waves are somewhat similar, with a 
relatively large degree of external authors, though politicians are more common as 
authors during the first wave compared to the second. During the third wave, 
external authors become more unusual, while news agencies make up an increasing 
part of the authorship. The last wave still diverges from the others, since 85 
percent of the articles are written by in-house journalists or news agencies, which is 
a much higher figure than in any other wave. This development could be 
characterised as moving from a situation in which external authors participate in 
the debate towards one in which articles are almost exclusively written by 
journalists. 

A similar gradual change is found concerning valuations, from the relatively 
negative picture given in the first wave to the slightly positive one given in the last 
(see Figure 2, Appendix 4). Also as regards the amount of risks and benefits in the 
coverage, there are differences among waves (see Figure 7:3). The first wave is 
characterised by a high degree of articles covering both risks and benefits, probably 
connected to the theme of risks & safety. The second wave shows a relatively high 
degree of articles dealing only with the benefits of gene technology. The third wave 
is characterised by articles that either mention benefits only or that mention both 
risks and benefits. Last we have the fourth wave, which has a clear focus on 
benefits only; almost half of the coverage consists of articles describing only the 
benefits of gene technology. During this last wave, there are also relatively few 
articles about risks only. 
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•only benefits H risks & benefits Oneither Donly risks 

Figure 7:3. Differences in the amount of risks and benefits mentioned among the four waves of 
coverage in Dagens Nyheter. 

The development over time shows that articles only covering benefits increase 
over time, while articles about risks decrease. Mixed articles do not show a stable 
pattern, and the relative number of articles neither covering risk nor benefits 
constitutes about 20 percent of the coverage throughout the first three waves, and 
slightly less during the last. 

Summarising discussion 
We can now conclude that the four waves represent the attention cycles of four 
different sub-issues. Each wave has a specific theme that colours and frames the 
current debate, a debate most often published as editorial and debate articles. 
During the first wave, risk is the specific theme, ethics is in focus during the 
second wave, regulation during the third, and human applications of gene 
technology during the last wave. 

Throughout the studied period, R&D is the central theme, and the number of 
articles covering this theme increase over time. Though, the focus within the 
theme has changed over time as it follows the development within the research 
field (i.e., from micro-organisms in the 1970s to humans in the 1990s). The 
amount of commentaries from outside the newspaper decreases over time, instead 
'latest news' articles increase. I see this as representing a process of maturity, 
whereby the new technology increasingly becomes one of several 'news' in the 
general news flow of which it has become a part. There is no longer a need for 
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explanatory feature articles and the technology is familiar to at least part of society. 
This is also shown by the fact that, in the first three waves, two parallel debates are 
present, one on editorial and debate pages, which is quite negative, and one on 
news pages, which describes and reports new findings and progress. Later on in 
the last wave this division is not as clear. 

There are both differences and similarities among the four waves. The first 
three waves are characterised by unique themes. These are themes that, at least for 
the first two waves, are initiated by events and people outside the newspaper. This 
is not to say that Dagens Nyheter is passive during these waves, on the contrary, it 
is when there is debate about some specific issue that the number of editorials is 
greatest. The different themes also lead to differences among the first three waves 
in so far as actors and authors vary according to theme. 

Why then does the last wave diverge so greatly from the previous ones? 
Perhaps it is surprising, but here we find similarities in terms of the structure of the 
coverage. The theme characterising the last wave is R&D, which also dominates 
the whole studied period. It is human applications, indeed, that are in focus, but 
the important point is that R&D has a certain structure. If we return to the overall 
picture presented in Chapter 5, we find that R&D is rarely the main theme in 
debate articles or editorials, and that authors outside the newspaper write few such 
articles. R&D is covered in latest news and feature articles written by in-house 
journalists and news agencies, which is true of the entire period. R&D has the 
same characteristics in all waves, though it becomes somewhat more controversial 
during the last two. When, during the last wave, it becomes the only theme, this 
wave is characterised, just as the other waves, by its main theme and the traits of 
that theme. 

The shift in focus over the years is obvious. One interesting question is whether 
we can see any general pattern for technology debates in the order of the different 
themes covered at different times. Such as, for example, whether risk is always the 
first aspect to be discussed in public when a new technology is launched, followed 
by the aspects of ethics and regulation, or whether waves generally appear in all 
debates, but with a different order of focus. The latter scenario implies that the 
focus of the debate will differ among technologies and public debates in different 
contexts (e.g. countries). However, I find the first interpretation more appealing 
and therefore suggest that this RERA (Risk, Ethics, Regulation, Application) 
sequence is not just limited to this debate, but might be a more general pattern. 

So far, we have found that the public debate on gene technology has varied 
over time, forming four waves representing four attention cycles. Each wave has 
its own characteristics, but there are also similarities in so far as the structure of the 
waves shows the same pattern of increases, peaks and decreases. We have a 
dynamic debate in terms of both intensity and content. As a last step in the 
examination of this debate, the controversies that have arisen during the period 
under study will be examined. 
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Summary 
• The four waves all have specific characteristics, which are visible not only in the main 

theme of each wave but also in the kind of coverage (article format, engaged actors, 
valuation tone etc.). 

• The first wave is characterised by a focus on risk and safety aspects of gene technology. 
Public actors such as politicians, scientists and industry representatives actively 
participate in the debate, and the amount of controversial coverage is high. 

• The second wave is characterised by actors outside the newspaper who are engaged in 
the debate and worried about, or trying to defend, the ethical aspects of gene 
technology. 

• The third wave is characterised by a focus on regulation and political aspects of gene 
technology. Even though gene technology becomes a political issue during this wave, 
authors outside the newspaper are rare. 

• The fourth wave is characterised by a focus on human applications of gene technology. 
The number of articles published in Dagens Nyheter increases considerably during this 
wave, but at the same time the amount of controversy and engaged external actors 
decreases. 

• Throughout the studied period, R&D is the central theme, and the number of articles 
covering this theme increased over time. At the same time, the amount of 
commentaries from outside the newspaper decreases over time. This can be 
understood as a process of maturity, whereby the new technology increasingly 
becomes one of several 'news' in the general news flow. 

• A noteworthy possible interpretation of the results is the that the focus of public 
debates on new technologies always follows the same sequence; risks at first, then 
ethics followed by regulation, and at last applications of the technology when the issue 
has matured. I call this the RERA hypothesis. 
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CHAPTER 8 

Controversies in the debate 

The previous chapter showed that the four waves of gene technology coverage 
represent the attention cycles of four separate aspects of the technology. Each 
wave has its own characteristics, which indicates that gene technology is not 
covered as a uniform issue. External events and problems that affect people have 
triggered the debates, and I believe it is plausible that the waves not only represent 
special aspects of gene technology, but also special disagreements, or 
controversies, among different actors. Gene technology is associated with 
unknown consequences and possible positive or negative impacts on society and 
its inhabitants. Controversies concerning the use and development of the 
technology are therefore to be expected. New technologies often meet resistance 
and create controversies, especially large-scale technologies such as nuclear power, 
gene technology and computer science (cp. Bauer, 1996; Brante, Fuller & Lynch, 
1993). My idea is that the waves of increased attention, towards a certain aspect of 
gene technology, triggered by an external event, also conceal a controversy 
between different actors. 

Studying scientific controversies allows us to attain a deeper understanding of 
how a new technology is perceived and received by various actors in society. 
Controversies can be viewed as microcosms in which reactions to the technology 
can be observed, and the study of them enables mapping of the technological 
development over time (cp. Brante, 1993b; Giere, 1987; Mazur, 1981). In this case, 
looking at controversies can also help us understand the underlying dynamics of, 
and differences among, the waves. The aim of this chapter is therefore to reach a 
deeper understanding of the public debate on gene technology by analysing such 
controversies. 

Controversies are defined here as a series of articles written by in-house 
journalists and people outside the newspaper, often politicians, scientists and other 
'public' actors, concerning a common topic, for example the plans to build the 
research laboratory in Uppsala in 1978. Controversies such as this often receive 
attention in other news media, e.g., local newspapers, tabloids and broadcasting. 
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Since actors outside the paper are involved, we also get an indication of the debate 
climate in other societal arenas at the time of the controversy. 

The results have shown that gene technology was not a major topic on the 
media agenda all through the years of study, but that there have been waves of 
greater attention and more intense coverage. In my search for controversies, three 
major disputes were found, which correspond to the first three waves: the first in 
1978, the second in the end of 1981 through the beginning of 1982, and the third 
in 1989. In addition to these three controversies, there have been some smaller 
disputes, though this chapter will only analyse the three most intense debates (for 
further details about methodological issues, see Chapter 4). 

The three major debates will be analysed separately and in chronological order. 
The analysis generally follows Brante's suggested analytic scheme for the study of 
scientific controversies (e.g. Brante, 2000; Brante, 1993b, see Table 3:1). This 
means that the origin, crystallisation and ending of each controversy are studied. In 
addition to this, the theoretical level, the sociological level and the individual level 
of each controversy will be examined as well (Brante, 1993b). I will not emphasise 
Brante's methodological relativism, though I will treat all arguments and actors in 
the controversies similarly, without judging the validity of their statements, since I 
am not interested in whether some arguments are more 'true' than others. The 
chapter ends with a summarising discussion. 

The first controversy: Heated voices pro and con 
The first controversy was triggered by plans to build a genetic research laboratory 
in Uppsala. The question was whether such a laboratory is risky in the sense that 
dangerous microbes could escape, an issue that soon developed into a quarrel 
about the potential risks of gene technology in general. A polarisation arose 
between a group of scientists and industry representatives who argued for the 
potentials of the new technology, and a handful of actors critical of gene 
technology and convinced of its dangers. It is not only the division between critics 
and defenders that is evident, but the focus of the controversy is also fairly clear 
and well defined. Though the controversy not only dealt with plans to build the 
laboratory, but also with gene technology in general, it is primarily potential, or 
non-potential, risks that are at issue. These are the physical risks of spreading 
genetically altered bacteria, irrevocable changes in the DNA pool and 
environmental disasters. The defenders first point to the possibilities of creating 
new medicines, such as insulin and growth hormone, but also to the business 
possibilities of the new technology. 
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DNA-laboratories — risky or not? 
The controversy is initiated in Dagens Nyheter by a debate article written by 
Nordal Åkerman61: 'Stop the high-risk laboratory!' (Åkerman, 1977-11-19). It is 
published about one month after one could read cDead dangerous bacteria can be 
spread' (Schullerqvist, 1977-10-28) on Dagens Nyheter's front page; these are the 
first articles about the building plans. Examples of provoking headlines during the 
initial phase of the controversy are Today's civilisation trembles' (Anér, 1978-01-
07) and 'Science and the devil's doctrine' (Åkerman, 1978-01-30). Nordal Åkerman 
not only initiates the debate, but he is also the leading critic of gene technology 
throughout the controversy. The front figure among the scientists and industry 
representatives who stepped in as defenders of gene technology is Lennart 
Philipson62. As a reply to the provocative articles Dagens Nyheter published late in 
1977, Philipson wrote an article entitled: Trust our societal responsibility' 
(Philipson, 1977-11-28), which alluded to scientists as professionals to take 
responsibility for their actions. This shows the core of the controversy. The two 
conflicting parties hold totally different views on the issue of gene technology and 
its role in Swedish society, views that with Brante's vocabulary can be described as 
incommensurable. 

The importance of facts and the role of experts 
The language is characterised, especially at the beginning of the controversy when 
the issue is defined, by factual descriptions of what gene technology is, how it can 
be used and what kinds of good or bad consequences it can bring. Opponents as 
well as defenders use scientific facts to make their point, and it seems as if they 
want to convince the public while educating them, since for most people this was a 
new and unknown technology. 

To understand the possible risks of recombinant DNA technology we first have to 
know that a bacteria has 1000-3000 different genes that determine its characteristics. 
/.../ The consequences of the diversity of genes is that characteristics popularly 
called inherited, such as intelligence, musicality, hair co lour and body size, are n ot 
determined by single genes, but by 100-1000 genes.' (Philipson, 1977-11-28)63 

'Plasmids are small DNA pieces. DNA pieces are genes that determine our heritage. 
Plasmids exist in many bacteria. Plasmids are outside the chromosomes; they do not 

61 Nordal Åkerman is an author, journalist and left-wing debater engaged in security policy. At the time of the 
controversy, he was an independent Social Democrat, and one of the main opponents of gene technology. 
62 Lennart Philipson is one of the most prominant figures in Swedish biotechnological research, and one of the 
pioneers in the biotech field. H e had represented Sweden at the famous Asilomar conference in 1975. The topic 
of the conference was the potential risks o f gene technology, and it came to have great importance for research 
and regulation in most Western countries (Ds U, 1979:11). The outcome was that some types of research, i.e. on 
pathological viruses and large-scale trials, would not be allowed until there was more knowledge about the risks. 
Other 'less risky' research could continue if proper safety procedures were used. 
63 All the quotations are originally in Swedish, and have been translated to English by me. 
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belong to the normal gene pool of the cell. Many plastmids can move from their o wn 
cell to another bacteria cell of the same type/ (Jorming, 1978-01-04) 

'But when four persons died in a smallpox epidemic in London 1972, the infection 
had emerged from a lab at London School of Tropical Medicine and Hygiene, a 
institute with great experience in handling infectious organisms/ (Åkerman, 1978-01-
28) 

It is important to note that Nordal Åkerman, who initiated the controversy, is a 
social scientists64, though his argument is not primarily scientific, but can probably 
best be described as political or related to social welfare. It is still clear, however, 
that the scientific paradigm dominates and that facts are more crucial than 
convincing arguments. 

To further strengthen their points, both camps refer to experts who can 
confirm their positions (cp. Brante 1993b). The experts become especially 
important to the critics who need to legitimise their arguments since they 
themselves are not practitioners in the field, further supporting the notion that it is 
the scientific discourse that rules. The result of this is that the conflicting parties 
question each other's choices of experts, and the experts themselves. 

'American researchers have also unambiguously shown that the bacteria used as 
hosts for recombinant DNA do not propagate in the human intestine.' (Philipson, 
1977-11-28) 

'One obvious demand is that put forward by the Nobel Prize winner George Wald, 
which implies that this extremely dangerous research should only be allowed in 
special labs, such as those at Porton Down and Fort Detric.' (Åkerman, 1978-01-30) 

'It is also significant that the authorities referred to by Åkerman - Edwin Chargaff, 
Robert Sinsheimer and George Wald — are not microbiologists and probably have no 
personal experience of work with substances infectious to humans.' (Boman, 1978-
02-22) 

The countermove from the critics' side, primarily Åkerman, is to question whether 
scientists are to be trusted at all. Åkerman also levels criticism against Swedish 
optimism concerning technological advances and the technocratic tradition in 
Sweden with its great faith in scientific and technological expertise, which he sees 
as a threat to democracy. 

'Everyone has the right to take a position and to try to influence issues that 
determine their li fe. Whether the technicians are discouraged or not is hardly the 
point. In this country we have an enormous respect for experts. /... / The threat to 
technological development that may exist in the form of a general negative attitude 
among ordinary people corresponds to researchers' and technicians' lack o f respect 
for this general public's right to interfere with dangerous experiments, and their 
unwillingness to give up.' (Åkerman, 1978-01-30) 

64 Nordal Åkerman has a PhD in history and is Docent in history and security policy. 
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The critics try to introduce ethical and social consequences of gene technology, but 
receive litde or no understanding from Philipson and the other scientists. Ethical 
and social implications mentioned are, for example, the unexpected consequences 
and the notion that humanity is not mature enough to deal with the kind of 
knowledge that gene technology represents. 

'Mankind, as a w hole, is not ready for the knowledge about gene technology, only its 
outcome.' Qorming, 1978-01-04) 

'The second type of risk has much more sophisticated elements of an ethical and 
political nature: the risk that the new technology can change the development of life 
on earth, or that the new knowledge can be used for eugenic purposes, or to produce 
new weapons. /.../ It would be even worse if we, due to carelessness or ignorance, 
changed our own, our animals or vegetables gene pools, which can never ever be 
altered. Is the freedom of research worth this price an d who will pay it?' (Holmberg, 
1978-03-29) 

'...is it possible to avoid seeing the enormous moral problems in this context. Only a 
fool can feel untroubled happiness over the fact that, for inst ance, a researcher in the 
US has succeeded in 'making' mice with more than two parents and believes that the 
technique can be used on humans.' (Åkerman, 1978-07-05) 

'The optimism for the future dies if competitive specialists are allowed to shape the 
conditions for a future inf erno. In the end this is how you produce terrorists. An d 
how shall you protect the labs from them?' (Åkerman, 1977-11-19) 

The spokesmen for the other camp regard this kind of argumentation as non-
factual and pure scare mongering, and claim that the critics lack any kind of 
evidence for their arguments. 

'Most people in my generation grew up with the conviction that facts are hol y but 
opinions are free. A more up to date usage of this thesis is that facts are hard to 
come by but opinions are cheap. Nordal Åkerman, you handle facts so very 
thoughtlessly that they appear to be cheap as well.' (Phili pson, 1978-04-14) 

When this first controversy crystallises, three sub-themes emerge. Risks & safety is 
the main theme of the controversy. Thus, the critics claim that gene technology 
represents a new kind of risk and this is a theme in several articles. Another theme 
is the question of control and regulation of the technology, and last we have the 
question of trust, which is closely connected to control and regulation. 

A new kind of risk 
Let us begin with the notion that gene technology represents a new kind of risk. 
Comparisons are made with nuclear power, an issue highly topical at the time. 
According to the critics, what makes the risks of gene technology and nuclear 
power different, compared to traditional technologies, is their extension in time 
and space as well as the difficulty for laypersons to understand the use and 
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consequences. Hereby they claim that the potential harms caused by the new 
technologies are of a kind never before seen. 

'An atomic bomb explodes. People say that the biological bomb will be just as 
revolutionary with its innovations and different technologies, which are currently 
developing known and unknown outcomes.' (Holmberg, 1978-03-29) 

^We m ust be able to deny ourselves a technique, the threats of which are largely 
invisible. It could take years o f higher death rates within a population (which today 
neither doctors nor sociologists would identify as such) before we would understand 
what has happened.' (Åkerman, 1978-01-30) 

'Nothing has been shown that can change the judgement that this technology 
presents unique risks. Unlike all other human activity, nobody can with certainty 
define the limits of a possible accident. Only nuclear war approximates the se kinds of 
risk calculations.' (Åkerman, 1978-07-05) 

This certainly gives an intimidating and negative picture of gene technology, but 
these early critics will not be the only ones expressing these kinds of arguments. 
Later on during the 1980s and 1990s, the same arguments will return, and 
sociologists such as Ulrich Beck and Anthony Giddens will also use gene 
technology as an example of the kind of new risks that modern (or late modern) 
society has brought with it (Giddens, 1990; Beck, 1992). It is noteworthy, though, 
that this perception of the technology appeared in the Swedish media debate 
almost ten years before Beck published his work on the phenomenon. 

Control and regulation 
This notion of gene technology as a new cmega risk', together with the focus on 
physical risks of leakage from laboratories, causes many of the critical voices to 
demand control and regulation. It is argued that the technology must come under 
public control, otherwise scientists will have the total power to do whatever they 
wish, and as we have seen, scientists are not trusted by the critics engaged in this 
controversy. 

Industry representatives also argue for, or at least agree about, regulation, since 
it would facilitate the development of new products. Some scientists also argue for 
regulation and control because of unclear risks, but not for the type of strict 
control that, for instance, Åkerman suggests. 

'Put an international, binding, temporary stop to recombinant research. Organise 
one, two or three institutes for that kind of research. Put them under international, 
political (UN?) and scientific control. Recruit researchers internationally. Keep the 
new knowledge inside these institutes and release only results that can be of practical 
use.' (Jorming, 1978-01-04) 

'Does research need recombinant DNA? Hardly. A small part of humanity has 
genetic diseases, but hundreds of millions are threatened by parasitic diseases and 1.5 
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billion by malaria. /.../We must learn to say 'no' to the so-called devil's doctrine, 
which demands that what can be done will be done.' (Åkerman, 1978-01-30) 

The urge for control is nothing unique to this controversy, and in the beginning of 
1978, the government called for a public inquiry to see whether present regulation 
was sufficient to control research on recombinant DNA technology. It is difficult 
to discern whether this initiative is influenced by the debate in Dagens Nyheter, 
but it is clear that they had several themes in common, though the finalised report 
published in the end of 1978 is more influenced by the scientists' arguments than 
by the critical voices (Dir 1978:20 in Ds U, 1979:11). 

Information and trust 
Lennart Philipson sees the problem of public fear of the new technology a bit 
differently. He argues that the public is unaware of the possibilities of gene 
technology and that if only they are given the right facts and enough information, 
they will accept it. He also argues that people must trust scientists and their 
professional responsibility. As expected, this position receives no sympathy from 
the critics, on the contrary they see it as yet another expression of arrogance. 

Tm naive enough to believe that increased knowledge will make it easier for the 
general public and politicians to accept that researchers also have a societal 
responsibility.' (Philipson, 1977-11-28) 

Philipson is neither the first nor the last to believe in informing the public in order 
to gain acceptance. It is not right to say that the critics discard this argument, but 
for them it is rather a matter of distrust in scientists and their ability to give the 
public an unbiased picture of the new technology. 

The ending of the controversy 
By this stage, the controversy begins to get ugly. Instead of discussing the ethical 
and social questions that, according to the critics, gene technology raises, the 
defenders dismiss such worries pointing to a lack of facts. The critics are forced to 
play the scientists' game, where scientific facts and experts are what counts, and as 
a consequence the critics turn against the scientists and the scientific community. 
The critics paint a very dark picture of the technology as well as its practitioners, 
which makes the situation even more tense. The tone gets rough, and by the end 
of the controversy, personal attacks are not unusual between the two main 
opponents Philipson and Åkerman. They more or less insult each other in public. 
The following two quotes are from the last two articles. 

'Finally you [Åkerman] as a social scientist probably know that if you had not grown 
up in the exact way as you did you might have been a humble debater who informed 
his public on the basis of facts.' [This is written in the context of how inheritance and 
environment work together] (Philipson, 1978-04-14) 
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"When a researcher who in his own discipline is known for his extreme arrogance 
demands journalists and ot hers to be 'humble', and when so many of his colleagues 
can not even consider giving up a new and threatening technique, yes then there is an 
obvious risk that all advanced research will be considered as something repulsive.' 
(Åkerman, 1978-07-05) 

When there are no factual arguments left, the opponents attack each other on a 
personal level instead. This corresponds to Brante's theory of the development of 
scientific controversies, which states that after the crystallisation of the 
controversy, when all arguments have been used without reaching an agreement, 
the opponents turn their attention towards the counterpart's personal weaknesses. 

The controversy ends in the summer of 1978. One might say that it is a 
combination of external closure and abandonment. The opponents of gene 
technology stop writing articles already during the spring, and when there is no 
more resistance, the newspaper loos interest and stop publishing articles connected 
to the controversy. This is of course something specific to mediated controversies; 
it is someone outside the controversy who has the power to decide who will be 
allowed to publish their views and how long the controversy is interesting as news. 

This controversy, however, had a post-history that further shows the 
indignation of the scientific society over the fact that their work is questioned. In 
the end of the year, Philipson publishes an article criticising the, in his view, very 
critical and non-factual reporting from the mass media. He frames the media as a 
new power elite very negative to technological innovation. Other scientists picked 
up the debate arguing that articles concerning science and technology should be 
written by scientists only and not journalists, since the latter lack the knowledge to 
write about such a complicated issue. 

The three levels of the controversy 
On the theoretical level, two incommensurable paradigms stand against each other: 
On the one hand, we have the scientific paradigm, according to which science and 
the advancement of technology are perceived as something necessary and good per 
se. On the other hand, we have a paradigm that can be described as humanistic, 
which does not see science and technology as something automatically good, or 
view scientists as authorities in society. On the contrary, actors holding this view 
argue for a critical debate in which science as well as other aspects of society are 
scrutinised. 

Moving to the sociological level, it is clear that although there are basic 
differences between the conflicting parties, the scientific paradigm dominates in 
terms of language use and choice of arguments. It is obvious that the scientists feel 
as though the critics have trespassed into their territory at a time when science 
have just recently begun to be questioned. To be taken seriously, the critics have to 
use scientific vocabulary. On the individual level, the controversy become more or 
less a battle between two persons, Lennart Philipson and Nordal Åkerman, who 
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not only hold totally different views on the issue at stake, but also have different 
opinions about how to deal with the issue at the societal level. The actors involved 
invested time and energy, as well as their personal prestige. 

The second controversy, gene ethics — a threat to 
democracy 
In the beginning of the 1980s, coverage of industrial applications of gene 
technology become more pronounced in the media, but at the same time, ethical 
questions concerning the technology also receive more attention. Industrial 
applications are not debated, but ethical issues are. In connection with the 
parliamentary inquiry commissioned by the government, The Commission on 
Gene Ethics, a controversy is initiated. The debate, focusing on ethical issues, is 
typical of this period of time, but it is more extensive (more articles and number of 
different actors) than similar debates during the first part of the 1980s. 

It begins in the end of 1981 when a journalist, Brita Åhman65, publishes a 
debate article commenting on the forthcoming appointment of the Commission 
on Gene Ethics and argues that ethical expertise should be added to the group. 
This committee, its members and task are what can be viewed as the common 
ground for the controversy. Later in 1983 and 1984 when the committee publish 
its reports, there are similar reactions, but not as intense as those in 1981-82. 

As in the first controversy, the problem is clearly defined, with its focus on 
ethics related to applications of gene technology as applied to humans. IVF and 
pre-natal diagnostics are often mentioned in the controversy and sometimes 
confused with gene technology. Humans are characterised in the debate as unique 
individuals, free, socially responsible and creative, and it is important for the 
debaters to protect and secure these characteristics. 

The actors engaged in the controversy are journalists, politicians, ethics 
committee representatives and one or two scientists, but the latter group and 
industry representatives do not participate as much as they had in the first 
controversy. The different actors do not take clear positions for or against gene 
technology, as they did during the debate on genetic research labs, and the notion 
of physical risks is not as pronounced. There are disagreements among the writers, 
but they are not clearly polarised; it is more like they are only speaking for 
themselves. However, more interesting is the feeling that there is an actor lacking 
in the controversy, an actor to whom much of the critique is directed. The missing 
actor is the scientist representing the development of the new technology and its 
potentially ethical threat to society and humanity. 

65 Brita Åhman published a book in 1981 called 'Recombinant DNA, ethical and humanitarian aspects of genetic 
manipuladon.' 
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The ethical focus is complemented by a strong interest in an open and public 
debate on the role of gene technology in society. And here we find a scepticism 
towards, and criticism of, experts and scientists. Scientists are not seen as reliable 
enough to take responsibility for their own research. They are viewed as only 
searching for the truth without considering the unknown future consequences of 
their research. Scientists and other experts are considered incapable of dealing with 
ethical considerations, and the role of laypersons in the debate is emphasised. 

"Yes, scient ists and technicians can no longer wash their hands of the consequences 
of how knowledge and tools are used and misused, which they, and they alone, put in 
the heads and hands of laypersons. As exclusive knowledge-makers they have an 
extra responsibility to warn and alarm — and maybe even to put a stop to their own 
discoveries?' (Alsén, 1982-05-05) 

'From the ethics at the symposium I learned first of all that formal ethical 
competence is by no means incompatible with insignificant, flabby drivel. /.../ It is 
an absurd and dangerous step to select government-sanctioned expertise in moral 
issues. Its first task will always be to tailor-make arguments suitable to the power-elite 
and the strongest influence groups. Abolish the non-existing experts! Ethics belongs 
to us all - if not, the ground for our social existence will collapse.' (Eriksson, 1982-
05-11) 

This is a standpoint we recognise from the first controversy, but here it is in the 
context of participation in forming the future society and the importance of 
democracy also as regards scientific development. Even though there are few 
scientists engaged in the controversy, there are other actors taking the role of 
defending and agreeing with the scientific position (the taken-for-granted position 
that all scientists are pro gene technology and want to continue working in peace 
without other parties' involvement). 

In spite of this, on the theoretical level the scientific paradigm is still dominant 
in so far as use of scientific facts in argumentation is necessary if one is to be taken 
seriously. This is also true as regards the possible consequences of gene 
technology. Only what science has defined as a possible outcome is accepted as 
relevant, other kinds of arguments are discarded as unprofessional or irrelevant. 
Non-factual arguments and statements touching upon fiction are strongly 
questioned and criticised. It is clear that, although this controversy to an even 
greater degree than the previous one is about taking gene technology away from 
the scientists and bringing it to the public arena, scientific jargon is still needed if 
one is to be taken seriously. 

'For each ethical position insights about facts and values are required. Without real 
knowledge about hybrid DNA technology no meaningful discussion between 
scientific and ethical representatives is possible. Ethical disagreement many times 
depends on insufficient knowledge. Most of us realise m ore easily what needs to be 
done if we know all relevant facts/ (Fagerberg, 1982-05-22) 

'Kerstin Anér's answer to our article (7/4) about ethical aspects of recombinant-
DNA technology makes it necessary to sort out what is possible, and not possible to 
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do with this te chnology, where we stand today in other words. /.../ Recombinant-
DNA technology has nothing to do with IVF or foetal diagnostics. It can not be 
used for 'eugenic' purposes, nor to produce or clone whole organisms. In Kerstin 
Anér's article, all this is treated as being a resu lt of gene technology.' (Rutberg & 
Ahman, 1982-04-29) 

The speak about manipulation of whole human beings is in my opinion bad science 
fiction.' (Jersild, 1982-06-03) 

'It is unethical to carry on scare mongering, to paint fearful pictures of DNA-
research on irrelevant grounds, as well as to slant and conceal facts or give the public 
false speculations.' (Ahman, 1982-07-22) 

The importance of being factual is clearly shown in an editorial column written by 
Olle Alsén who, without claiming anything non-factual, makes a point about what 
kind of technology he believes we are facing. 

'Gene technology promises a lot: artificial growth hormone, insulin, interferon, and 
other possibilities to understand and prevent/defeat cancer and other diseases. It is 
also threatening: if not with cloning, mass production of identical animals (and 
humans), or with uncontrolled contaminated bacteria, instead with ambitions to 
change man, human breeding, eugenics in a new disguise...' (Alsén, 1982-08-04) 

This tendency to only count facts as relevant also shows that science is regarded as 
'better5 than arguments based on, for example, values. 

When the controversy matures and crystallises, three sub-themes are at the 
centre of attention: what is natural and unnatural as regards gene technology, 
ethical consequences of doing or not doing research on gene technology, and gene 
technology and democracy. 

Gene technology — natural or unnatural? 
In the discussion on the ethical considerations connected to gene technology, there 
is a notion about man versus nature, and about man's roll in 'Creation'. Questions 
are raised such as: are humans superior to nature, do they have the right to change 
the result of millions of years of evolution? The notion, and sometimes fear, that 
gene technology will be a way for the human race, and especially 'white Western 
men3, to take over the role of God is implied throughout the debate. 

'Earlier major scientific innovations have all been what could be labelled as 
explanatory. But r ecombinant DNA technology has for many come to stand out not 
only as explanatory, but also as a possibility for man to become a creator/ (Rutberg 
&Åhman, 1982-04-07) 

'Accepting gene technology as a legal method to improve the human race implies 
that we have replaced the creator with ourselves. We are then f orced to decide which 
human qualities are good and which are less good.' (Ekström, 1982-07-17) 
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However, not all the discussants agree on this point. Bertil Wennergren, the 
chairman of the Commission on Gene Ethics, views gene technology from a 
different angle, something that he expresses not only in Dagens Nyheter, but also 
in TV news and other public arenas. He argues, for example, that since the 
evolution is partly driven by mutations, it would not be wrong for humans to do 
the same thing, but in a more controlled manner. As an example, he uses the 
notion of increasing human intelligence. 

'And I cannot see that it would be against nature to use the technology to develop 
the human race, e.g. concerning intelligence. As I see it, it is not possible to argue 
that the technology conflicts with nature.' (Wennergren, 1982-06-30) 

A more common opinion is that manipulation of sex cells should not be allowed 
since possible future consequences are impossible to foretell and since such 
practices are ethically unacceptable. The battle takes place primarily between 
Wennergren and Brita Åhman, who is sceptical towards gene technology and 
concerned about its ethical implications. Wennergren's position is, on the other 
hand, positive as he views the new technology as representing something good for 
humanity. Neither of the conflicting parties is against further developments of 
gene technology, but they hold fundamentally different views on where to draw 
the line for what should and should not be allowed in terms of ethics. Åhman 
confronts Wennergren several times during the controversy, questioning his 
position as chairman and his various public statements. 

'Chief judge Bertil Wennergren, chairman of the committee investigating ethical, 
humanitarian and social aspects of the hybrid-DNA technology, goes in his views 
beyond the limits of what should be ethically allowed as regards gene manipulation of 
humans. /.../ Wennergren is dazzled by the possibility that, through hybrid-DNA 
technology, one could make targeted manipulations to create a more intelligent 
human being. How this could be achieved is a mystery. We still do not know how the 
brain operates genetically. H ow do you measure intelligence? I'm of the opinion that 
it is highly precarious and dangerous to let time-bound values determine genetically 
what kind of humans we want/ (Åhman, 1982-07-22) 

This disagreement touches upon another debated theme, namely what exactly 
should be considered ethically right or wrong, and who should have the right to 
define this. 

How to, and who should, define ethics? 
This debate also touches upon the question of what 'gene ethics' really are. Some 
argue that what is ethically wrong is interfering with human heredity, while others 
argue that it can be just as wrong to avoid doing research that in the long run could 
help to solve medical problems, prevent starvation, etc. 

'What va lues are forever lost if gene manipulation is allowed on human sex cells, 
which forever changes her gene pool? This is the point at w hich the line must be 
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drawn. Otherwise we may lose the basic value upon which our e ntire culture rests, 
namely that every human being is unique.' (Ahman, 1982-05-21) 

'Is it indeed obvious that gene technology should not be allowed to be used to 
change human genes in any o ther case than to remove hereditary disp ositions for 
diseases? /.../ [Wennergren answering Ahman] Is a human less unique if a gene has 
been changed in an artificial way than if it is changed through random mutation?' 
(Wennergren, 1982-06-10) 

'My personal v iew is that there are no reasons to keep tight control over hDNA. The 
risk, in other words, is not great enough to give up the benefits. It is not because I 
care for KabiGen,66 but for sick p eople who could have a more decent life thanks to 
the new technology.' (Jersild, 1982-06-03) 

Once again, we find Ahman and Wennergren quarrelling, and it is clear that their 
positions are far apart. Ahman represents what she describes as a humanistic 
position, according to which gene technology should not be used on sex cells, but 
instead be focused on helping people in the Third World through the development 
of, for example, new crops. Wennergren, on the other hand, sees no harm in using 
all the possibilities of the new technology, and his view is close to what could be 
described as 'scientific' or even 'technocratic'. 

Urge for public debate 
The controversy began with Ahman's questioning of the composition of the 
committee, and as we have seen, it also concerns how the ethical aspects of the 
technology should be discussed, debated and investigated in the public sphere. The 
concern about science's role in society is at the heart of the controversy. The view 
is that science, including gene technology, is a threat to democracy since it can 
change society drastically before its inhabitants have a chance to influence the 
development. Here, democracy should be understood as the opposite of 
technocracy. Society must get on top of technological development, otherwise this 
development will rule the world. The scepticism towards both scientists and 
industry is clear, but the actors are divided in their view on who has the right to 
deal with this issue. 

'The rapid chang es in society during the twentieth century have their fo undation in 
the progress of science. An important question is whether we find an ethical norm 
system that makes man master over these technologies as opposed to the reverse 
case. To reach that g oal, we must come to an understanding, based on reality, about 
what these scientific innovations mean.' (Rutberg & Ahman, 1982-04-29) 

'Up until recently, th e notion that every scien tific and technological innovation was a 
gift to mankind was doubted by very few. Now we know that scientific innovations, 
like for instance the discovery of how the atom works, can create a catastrophe.' 
(Alsén, 1982-05-05) 

66 KabiGen was a state owned pharmaceutical company conducting research on gene technology. 
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Some of the debaters stress the importance of integrating gene technology into the 
ethical and moral norms of our society. Others claim that the development of gene 
technology demands a new ethical framework, since this technology represents 
new challenges for society. One can also trace a fear concerning what might 
happen if the technology is allowed to develop in the absence of public debate and 
control. 

The important question we have raised is what are the ethical and moral grounds 
upon which our society rests. A discussion about this question is important perse, and 
it is necessary to answer it before moral and ethical aspects are attached t o a single -
in this case a scientific - issue.' (Rutberg & Åhman, 1982-04-29) 

'Questions such as the e xtent to which it is ethically and morally right to artificially 
change bacteria, vegetables, animals and human qualities become increasingly 
obvious. And the questions must be answered before approval is given to trials to 
change hereditary dispositions. /.../ But gene technology has to be controlled, and a 
well considered social ethics has to be developed.' (Ehrling67, 1981-12-12) 

'If something can be done it will be done, says Murphy's Law. From this also 
follows, which Einstein realised too late concerning the atomic bomb he helped to 
create, that if something can be misused it will be misused.' (Alsén, 1982-08-04) 

In this way, one could say that there is common agreement about the need for 
some kind of open public debate on the ethical consequences of gene technology. 
But there is a conflict regarding who should participate in such an open debate and 
the aim of the debate. Many of the writers argue for a debate including all kinds of 
actors, the general public as well as experts and politicians. Others believe that only 
experts from different disciplines should participate, after which the public can be 
informed and educated. 

The difference is also shown in these actors' view on the outcome of such a 
debate. Writers proposing a broad debate see this as a way for all people to 
influence the development of the society in which they live. Those advocating the 
information strategy are afraid that if the public is not informed about the 
possibilities of gene technology, then we might have to face a new "nuclear power 
controversy'. But there are also arguments that combine these two strategies, such 
that a broad public debate is recommended involving laypersons as well as experts 
so as to avoid the kind of controversy associated with nuclear power. 

'Gene technology must be the subject of a broad debate before important decisions 
are made. This is our most important experience from other Swedish debates 
concerning technology during the 1970s. If not I can foresee a situation in which the 
debate about gene technology in the middle or end of the 1980s is characterised by 
slogans like 'No', 'Stop', 'Not any further'. /.../ Mistakes made during the 1950s and 
1960s in Sweden, when technicians and experts were allowed for too long to make 
binding decisions, shall not be repeated. This does not mean that scientists, 

67 Guy Ehrling, The Centre Party, expert on Recombinant DNA, information secretary at the Ministry of 
Finance. 
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technicians and experts are despised. It should be seen as a way of showing respect 
for democracy and the right - also for lay persons — to evaluate technology.' 
(Ehrling, 1981-12-10) 

If we in Sweden shall follow the new signals, this should be preceded by a new 
serious risk evaluation. And a new, open, broad debate, free from scare mongering, is 
needed before we take the step into the DNA-society.' (Ahman, 1981-10-14) 

'Mankind in general does not always live up to its ideals, expressed in freedom, 
responsibility, creativity and sociability. There is also a different side where one 
suddenly - due to shortcomings and compulsion - becomes unfree, irresponsible, 
destructive and asocial. T his includes both researchers and others. /... / But it is with 
this knowledge in fresh memory that the boundaries of genetic applications must be 
discussed. And that discussion demands a maximal number of participants/ 
(Eriksson, 1982-05-11) 

'Åberg [he comments on Bertil Aberg's book Tillräckligt säkert - kring införandet av 
en ny teknik i Sverige' (Safe enough - about the introduction of a new technology in 
Sweden)] ends his b ook by stating: "When the next new technology enters Swedish 
society the debate must be directed by experts informing the authorities'. No, the 
debate shall not be d i r e c t e d ! It should be opened, calmed down and lifted to a 
higher level of knowledge and critical thinking.' (Jersild, 1982-06-03) 

Considerable energy is used to criticise the role of scientists and experts, but there 
are also voices stressing people's moral responsibility to participate and act in 
issues such as gene technology, and in the long run, to secure democracy. If we 
recall that the whole controversy is initiated by the appointment of a public 
commission on gene ethics, the discussion of democracy can be seen as a public 
extension of the work the commission is going to do. Already in 1983, the 
commission published a first report as a basis for public discussion. 

The end of the controversy 
The debate wanes in the end of the summer of 1982, but there were several 
attempts to continue, or rather trigger, a new debate. However, though the total 
number of articles increases during 1983-84 and the Commission on Gene Ethics 
publishes two reports, no real debate is created. The tone is still quite sceptical and 
cloning is frequently mentioned as a terrifying future scenario. Cloning seems to 
represent the ultimate evil of modern biotechnology and the future society of gene 
technology. Carl Z, a columnist at Dagens Nyheter, writes a light article during the 
autumn of 1982 in which he paints a future scenario where a man who is one out 
of six clones describes his life. 

'Hi. I am 65, 48, 37, 29, 18 and 2 years old . /.../ To make it more clear maybe I 
should say that I exist at the different ages I m entioned. Like a shirt in differen t sizes. 
Same material and style, but different numbers on the label. /.../ It has not 
happened yet, but eventually of course I will die both once and twice while I am still 
alive. I will be able to attend my own funeral. /... / If I had been educated in health 
care I might even be able to deliver myself....' (Carl Z, 1982-10-03) 
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The end of the controversy can best be described as abandonment. It did not have 
any obvious impact on the commission, except for the publication of the 
discussion report in 1983. On the other hand, it represents what is characteristic of 
the general public debate on gene technology and science at that time. A few years 
later, in 1984, researchers in Uppsala created a so-called ethical codex 
(Uppsalakodexen) for scientific research, though not only for research in gene 
technology. The codex was intended as a voluntarily guide for researchers in their 
work (Brunius, 1996, p. 22). 

The three levels in the controversy 
On the theoretical level, this is much the same problem as in the first controversy. 
It is a matter of different points of departure regarding the view on society and 
technology. The scientific paradigm, with its positivistic base, views gene 
technology as any other technology, stressing that it should be treated and handled 
accordingly. The humanistic paradigm, on the other hand, views technology as any 
other issue in society, stressing that it should be handled according to democratic 
standards. The controversy at the sociological level concerns this relationship as 
well, as we have seen in the questioning of scientists' ability to decide what should 
be studied. Should scientific knowledge be viewed as above the rest of society, or 
scrutinised just as everything else? In this controversy, more or less all actors agree 
that science should be pulled down to earth and dealt with in the same way as 
everything else, though they argue against an invisible opponent. 

Pandora's box in the end of the 1980s 
The last debate to be analysed took place in the beginning of 1989. It is initiated by 
the previously mentioned large article series call 'Genvägen', in which a Dagens 
Nyheter journalist, Thomas Michélsen, showes the latest developments in modern 
biotechnology, including industry, animal breeding and vegetables. The articles are 
factual and informative, but in headlines, introduction texts and pictures the tone is 
negative and sensational68. As we have seen, the Centre Party tried to make gene 
technology an election issue the previous year, and legislation and questions related 
to policy are at the centre of attention during this last controversy. 

The debate begins with a call for a public debate concerning patenting and a 
demand for the government to take responsibility in this issue. This and the article 
series start a controversy that included gene technology in general, but with special 
emphasis on public control of patenting, diagnosis and gene therapy. The 
beginning of the controversy deals solely with patent legislation and it is 

68 Examples of headlines: 'Gene technology hot-wires nature', 1989-01-23; 'German cows tests illegal gene drug', 
1989-02-05; 'Sweden a free zone for gene technology', 1989-02-10. 

132 



representatives from the Liberal Party, the Left Party, the Centre Party, the Green 
Party and a couple of independent organisations who turn to the Minister of 
Justice, Laila Freivalds, Social Democrat, asking for political action. The headline 
of the debate article inidating the controversy read: 'Are animals an invention? We must 
have a t horough debate on the patenting of l iving matter, demand members of parliament. ' and 
the article ends with the following statement: 

We wish through this article to begin a public debate. Politicians not only have the 
right, but also the obligation, to attend to this question. It is tim e for the government 
and the parliament to take on this responsibility. The question is so important that it 
cannot be left to experts who then, by underhanded means, 'harmonise' their 
practices with our current patent law so that it suits their private and commercial 
interests. The patenting of life holds so many more dimensions than just the 
economic.' (Lanz69 et al., 1989-02-02) 

One week later, Freivalds answers their call, and although she responds in guarded 
terms, keeping to facts, her defence of the government's position does not satisfy 
the critics and the controversy is a fact. The political representatives are divided 
into groups, where we find the Left Party, the Centre Party and the Green Party as 
opponents, and the Liberal Party asking for legislation that is more thorough, but 
not against the technology per se. The two largest parties, the Social Democrats and 
the Conservatives, play a more anonymous role; although at least the latter is in 
favour of the development in the field. Olle Alsén, an editorial writer at Dagens 
Nyheter, already engaged in the 1982 controversy, also participates in 1989, and 
just as the previous time, he questions the development and lack of regulation. He 
takes the same position as that of the most critical politicians. This means that 
politicians and journalists dominate the controversy, while industry representatives 
and scientists hardly participate at all. 

Runaway development 
Underlying this controversy about patent legislation are disagreements that are 
more profound. On one side, we find those who fear that gene technology can be 
harmful for society and future generations, on the other side, we have those who 
favour caution, but still want the potential benefits of the new technology. The 
debate has a negative and emotional tone, and it is characterised by the notion that 
things are changing very fast and it is unclear what will happen next. The 
mythological story of Pandora and her box70 is used to grasp this sense of living 
on the edge'. 

69 The authors were representatives from four political parties (the Left Party, the Centre Party, the Green Party, 
and the Liberal Party) and three oth er organisadons. 
70 Pandora's box is the Greek myth about the first mortal woman, Pandora, who acquired the power to bring 
about the ruin o f man by the Gods. On her marriage she brought as her dowry a box. When she opened it all evils 
in the world flew out (jealousy, sorrow, lust for power etc.), and have continued to inflict the world ever since. 
Hope alone remained in the box. 
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'Fifteen years a go manipulation of a single cell was pure science fiction. Now the 
technological problems are largely solved, and we have the concept gene 
manipulation, which gives hope but also causes fear concerning biological 
consequences as well as ethical and moral problems.' (Lantz et al., 1989-02-02) 

'The development of gene technology has been extremely fast, the skill to discover 
and sometimes change, develop, produce, and blend hereditary dispositions, even 
over the barriers of s pecies. What was seen as impossible only some decades or years 
ago has already been ma de in practice or been shown possible in labs or seems to be 
possible, sooner or later. And since 10, 50, 100 or 1000 years is only a blink in the 
development of man and the other animals and veg etables and micro-organisms, our 
thinking and foreseeing must also be focussed on an extremely long-term 
perspective. In the case of the long-term perspectives, no thing can be claimed to 
be 'theoretically impossible'.' (Alsén, 1989-02-23) 

'If society accepts a treatment like this [gene therapy] the possibility of using gene 
therapy in other areas is opened. From a scie nce fiction perspective, the situation is 
simple: Why not make our future o ffspring resistant against other diseases, especially 
since this already may have been done on vegetables and farming animals? The 
outermost consequence of such 'improvements' of our gene pool would of course be 
the introduction of certain genes with good qualities. Today this is only a 
hypothetical discussion, since we know all too little about the functions, co-operation 
and control of the genes, and we cannot foresee whether the Creation of a 'super 
human' is possible. This, though, does not stop us from raising the question: Should 
we ever accept gene therapy on human sex cells, no matter how good the reasons 
are?' (Vennström, 1989-03-05) 

As in previous controversies, it is human applications of gene technology that 
make people upset and cause disagreement. Life is many times synonymous with 
man, and as in the debate in beginning of the 1980s, it is clear that also this debate 
is focused on the human species and its future existence. Mankind has developed 
gene technology and man is using it. Man has a new toy to play with, but is also the 
guinea pig; this new technology will change our society. Non-human applications 
are rarely mentioned, and if they are, the only concern is to what extent they soon 
will be used on humans. 

There is also a worry about future misuse in the area of eugenics. This new 
knowledge can be used by, e.g., Nazis to 'purify' the human race. Gene technology 
is viewed as a eugenic tool in the hands of an immature humanity. 

'Because if you want to slow things down at all, cha nge to some tracks and try to 
avoid others — and if this were possible, which it does not seem to be judging by all 
the fascination by researchers and all the billions put into gene technology - this 
must be done before the possibly much too dangerous or abusive spirit of knowledge 
and technology is released from the test tubes.' (Alsén, 1989-02-23) 

'You have to understand that man is not mature enough to handle the tools that she 
has created. /.../ Eugenics was a N azi concept, the biological soldiers [physicians] 
belonged to another time... Not at all, the biological soldiers are a mong us [he is 
aiming at scientists]. They are celebrated as great men. As the spearhead of 
development. /.../ We can see the fact that these masters of the dark have a 
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wonderful instrument in gene technology. Eugenics. The biological soldiers sort out 
those who do not fit the society.' (Schlaug, 1989-03-13) 

This last quotation also shows the negative picture of scientists given by some of 
the discussants. Generally speaking, the scepticism against scientists and science 
shown in the earlier controversies prevails, or even escalates, during this third 
controversy. The picture of the mad scientist and an uncontrolled scientific 
development reoccur frequently in articles written by actors representing the 
critical view of gene technology. Representatives for the utilitarian view, on the 
other hand, hold pro science arguments, saying that scientists are doing important 
work for society, though in the end the critical voices are stronger and louder. It 
goes so far that hatred of scientists is found in the debate — scientists as the future 
advocates of eugenics leading us towards a pure society in which only the best and 
smartest belong. Some compare scientists with persons like Hider, and once again, 
we find a connection to eugenics. 

'Life and children transformed into products. It was not only Hitler who was crazy. 
The world is full of crazy scientists, Nobel Prize winners and politicians. They have 
got a perfect tool in gene technology. /.../ The lunatics are here among us.' 
(Schlaug, 1989-03-13) 

The biological trains rush on, roused by research fascination and business 
opportunities, protected by business secrets and defence security, sanctified by 
demands of ecological support or waste disposal. And first and last by the habit of 
the researchers to wash their hands of how others may use and misuse their 
discoveries. 'The truth, no matter if it takes us to the gates of hellY(Alsén, 1989-02-
08) 

When the controversy begins to wane in the summer of 1989, a highly critical 
causerie is published, which among other things questions the role of scientists. 

'Is it possible to fight against one's own time? How? It is not only my genes and I, 
no it is hardly even about genes, it is about the meaning of life, nature, and ourselves. 
I... I When I then walk in peace with my God a day or two, I'll know that they have 
misunderstood the whole thing, those gene-bunglers. That they have misunderstood 
the whole thing and now they w ant all o f us to miss it. Do they want revenge on 
Creadon because they never found das Ding an sich?' (Rynell, 1989-06-18) 

As we will see, this scepticism towards science is deeply rooted in the controversy. 

Public control before it is too late 
When the controversy matures, a few themes crystallise, some of which we have 
already touched upon, such as the notion of living on the edge, the doubts about 
science and the focus on human applications of gene technology. We have also 
seen that regulation and control are in focus. This theme is connected to the 
notion of doom, though the actors do not agree on how and to what extent the 
technology should be controlled. The most worried actors argue that gene 
technology must be better regulated and controlled otherwise a catastrophe will 
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occur. It is as if the actors want to open people's eyes before it is too late, as if 
something must be done now. Aldous Huxley's 'Brave new world' is, for instance, 
changed to £Un-brave New World'71. This is perceived as the time when a decision 
have to be made and since knowledge means power and scientists cannot be 
trusted, gene technology has to be put under more rigorous public control. Some 
claim that if nothing is done there is a risk that the technology (scientists) will rule 
itself, implying that the power over society and the future is lost. All the writers are 
not so drastic, but there is a common idea that this area is much too important to 
be more or less unregulated. It is the social and ethical aspects of gene technology, 
in applications such as patenting and gene therapy, that are most frequently in 
focus as regards lack of regulation. 

'Sweden is today badly prepared for the future biotechnology. There is almost no 
legislation stating where the lines should be drawn and few guidelines to solve ethical 
and moral dilemmas.' (Westerholm, 1989-03-17) 

'There is no law on gene manipulation of humans. A government bill may come next 
year. 'The mountain is pregnant, a ridiculous little mouse is born' goes the old Latin 
saying. Years of discussions have sdii not given birth to the necessary legislation. 
During this time the m ouse has given birth to a mo untain, a giant mouse.' [She is 
referring to a mouse developed by scientists in Gothenburg]. (Jägerhorn, 1989-04-27) 

'When the classification of humans on a large scale has finally be gun. When the idea 
of screening life such that 'the life of the weak is a mistake' begins to force its way 
into society. When biological soldiers have the tools of gene technology. Then we 
have to stand up and scream. Bloody hell, Swedes, can't you see where we are 
heading?' (Schlaug, 1989-03-13) 

Here we also see that during the crystallisation of the controversy the tone 
becomes rather agitated and the arguments are considerably more emotional and 
rhetorical. 

Although all involved actors call for regulation and control, they do not agree 
on how to control the technology or to what degree. While a representative from 
the Green Party, Birger Schlaug, and Olle Alsén argue for a total stop of 
development, Barbro Westerholm, representing the Liberal Party, instead sees a 
stop as a way of losing control. 

'If it were possible many would probably, as the Green Party, desire at least a five-
year break; a sto p for biotechnological and especially gene technology research and 
development, in the hope of, during this time, establishing some kind of international 
gene ethics that could place the development on the road of hope and away from the 
road of fear. But such a moratorium , like the one established in the 70s during the 
time when there was great worry about genetic dangers that might mistakenly get out 
of the labs, is apparently not possible.' (Alsén, 1989-02-23) 

71 In Swedish it is translated slightly differently: Sköna nya värld (Glorious new world) - Osköna nya värld ('Un-
nice new world5). 
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'What we need is not a moratorium but other efforts. The development proceeds at a 
breakneck pace all over our earth. If Sweden does not participate in the development 
and instead forbids research for some years, w e will lose our chance to steer the 
development in an ethically acceptable direction. Biotechnology and its development 
brings many and delicate questions of great importance for many persons to the fore. 
But the field is insufficiendy regulated on a national level.' (Westerholm, 1989-03-17) 

It is also evident that representatives for the utilitarian view, who mainly focus on 
formal regulation, accepting gene technology as a fact, frame the risks of the 
technology as primarily ethical and social, while the more critical voices also put 
forward questions about the physical risks associated with gene technology. All the 
debating actors, however, agree upon the importance of ethical considerations with 
respect to gene technology. As a matter of fact, statements claiming that gene 
technology is on a collision course with the laws of nature are not unusual. 

When mankind in this sense makes itself the contro ller and the master of Creadon, 
by exposing the secrets of the cell, it is truly a question of an even more serious 
revolution without return than when man began to understand t he mysteries of the 
atom and to split the uranium atom.' (Alsén, 1989-02-23) 

*Why can't we after all these thousands of years instead accept death? And with death 
life - this puzzle that has brought us here, to meeting rooms and labs, to summer 
days and grave, dark winte r mornings. The way it is. Like autumn and spring know 
how it is. Like the flie s and ants and reindeers k now how it is. Like lovers know how 
it is.' (Rynell, 1989-06-18) 

Although, unknown physical risks are also seen as a possible consequence by those 
who take the most critical stance against the new technology, while those with a 
utilitarian view argue that regulation is firsdy needed for ethical and social reasons. 

Is all knowledge of good? 
One could say that the controversy concerns the question of whether all 
knowledge is good or whether there is knowledge that should be avoided because 
no one can dictate over and control it once it has been discovered. Voices are 
raised claiming that knowledge is not neutral, but means power. Power to influence 
the future society. This is the power of the knowledge of life, and the power of a 
whole new market with new products. The new knowledge is not perceived as 
non-partisan, on the contrary, it is perceived as a potential way of changing society 
as a whole. The message is that we must be aware of what known and unknown 
consequences knowledge about genes implies, and that it actually means power for 
those who have it. 

'How long shall those with the exclusive knowledge to put the inner parts of the 
atom or the cell, and who holds the hands of the life of us ignorants, keep on 
washing their hands with 'one is as good as a nother? Do we not need any speed 
limits, is there no research ethics for latent 'dangerous' knowledge?' (Alsén, 1989-02-
23) 
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'Let us stand up and scream! Gene technology is threatening us! It is not enough to 
politely let the scientists take all the space and coldly conclude that k nowledge is 
neither good nor bad. That is a totally uninteresting claim. Hi story has shown us that 
knowledge can not lie fallow. We all kn ow that gene technology will be misused -
and that gene technology is knowledge that in a fe w historical moments can destroy 
the ecological system as well as humanism.' (Schlaug, 1989-03-13) 

'The current understanding in our modern Western society is that knowledge per se is 
and has to be free, 'and let us then in a democratic way decide how it shall b e used'. 
Knowledge in itself is 'neutral'. It is all abou t how you decide to use it or not use it. 
This is n ot true. K nowledge changes our way of perceiving the world and thereby 
also our way of acting on the world and handling the power in the world. /.../ This 
knowledge has not been neutral in the relation man-nature, since it actually means 
the power of man over nature. K nowledge is power, as Francis B acon said, and he 
was right in that. /.../ The only way to stand the pressure is to realise that 
knowledge is not neutral. Only then it is possible to prepare oneself and stand up 
against the pressure that will arise throughout the development of the knowledge 
itself.' (Christensen, 1989-05-08) 

This knowledge is viewed as belonging to science and scientists, and the latter are 
once again seen as only thinking of themselves and seeking the truth no matter 
what, ignorant of the possibility that their results can be misused. The 
responsibility taken by scientists is questioned, and a broader debate is called for. 
Scientists are not trustworthy; some even claim that they actually rule society 
through their research and knowledge monopoly, which creates a technocracy. 

This theme is related to the notion of 'living on the edge'. Who should decide 
who will live and who will die? It is argued that, since there will be problems 
deciding what is good and what is bad, perhaps it is better not to have this kind of 
technology at all. 

'Is there kn owledge that is wrong and that we should be forbidden to seek, or at least 
forbidden to inform about to those it concerns?' (Alsén, 1989-02-08) 

'Gene research can give new instruments with which to rule. If it is possible to 
choose forms for human life that mean a whole new type of exercise of power. /.../ 
Such a power over life, that the discoveries of the new biology lead to a new 
ideological struggle for power.' (Lantz et al., 1989-02-02) 

'The new recombinant-DNA technology means enormous possibilities for power. 
Man will with this technology be able to fabricate the animals and the vegetables she 
feels she needs. This is the final assumpdon of power (take-over).' (Christensen, 
1989-05-08) 

Unlike in the former controversy, here no one is suggesting that it might be wrong 
to refrain from obtaining knowledge about ways of curing diseases, etc. 

The end of the controversy 
The controversy ends after the discussion about the role of knowledge in society 
and it seems reasonable to claim that it is deserted by the engaged actors as well as 
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by the editors of Dagens Nyheter. The legislation suggested in 1984 by an ethics 
committee is not implemented until 1991, so it is not possible to claim that 
external forces are involved in terminating the controversy. As with the previous 
controversies, the most profound actor deciding the length of the controversy is 
probably Dagens Nyheter itself and the editors' evaluation of the controversy as 
'news'. 

There are, however, reasons to doubt that the controversy ended at all, 
considering that during all three controversies there have been similar themes and 
arguments. Perhaps all three controversies are actually one and the same 
controversy, to which Dagens Nyheter paid attention at certain points in time. I 
will return to this idea in the last section, the concluding summary of this chapter. 

The three levels in the controversy 
The large number of politicians participating in the controversy separates it from 
earlier controversies, which also has implications for the nature of the controversy. 
The focus on science and scientists is still strong, but the use of scientific language 
and arguments is not as dominating as previously. On the theoretical level of the 
controversy, political and democratic values and traditions command. This is, 
however, not to say that the scientific discourse is totally absent. 

On the sociological level, it is possible to track not only professional traditions 
of politicians and journalists, but also differences among various political 
sympathies such that green and left sympathies represent a more critical stand 
against gene technology. Liberal and more conservative political sympathies, on the 
other hand, represent a more accepting and utilitarian view. For the most critical 
actors, it is also evident that the question of gene technology and its role in 
Swedish society is more than just a matter of politics, it is a personal struggle 
against something viewed as threatening to society and life on earth. 

Summarising discussion 
The aim of this chapter was to discover whether the previously identified waves 
are related to controversies, and to reach a deeper understanding of the underlying 
dynamic of the public debate. As we have seen, the three analysed controversies 
have themes corresponding to the dominant themes of the first three waves: 
genetic research labs in the end of the 1970s, ethics in the beginning of the 1980s 
and control and regulation in the end of the 1980s. I will return to the relationship 
between the waves and the controversies, but first I would like to conclude the 
analysis based on Brante's analytical model. 

The development of the controversies begins with the origin, which in all the 
controversies is focused on one specific topic. After a while, the controversies are 
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widened, not only to deal with the initial topic but also with various aspects of 
gene technology. When the controversies mature, a number of sub-themes 
crystallise, separately for each controversy. However, it is only during the first 
controversy that a clear polarisadon between involved actors occurred. There is, 
however, a polarisation in so far as scientists, even when they do not participate 
personally, are treated as opponents. During the crystallisation phase, it is evident 
that although scientific arguments outnumber other kinds of arguments, rhetorical, 
ethical and political arguments appear as well. 

Approaching the termination of the controversies, it is clear that news value 
and news selection criteria influence their ends. In this case, it is not possible to say 
whether the conflicting parties abandoned the controversies or whether external 
authorities, here Dagens Nyheter, close them down. However, I would like to 
argue that even if it is the latter actor who close the controversy, this is a kind of 
abandonment because it is based on a loss of interest, either directly by the editor 
or indirectly as an assumption that the public has lost interest. A controversy is 
only interesting in the eyes of the newspaper as long as it can attract its reader's 
attention, to put it bluntly. 

Turning to the vertical part of Brante's model, I would like to suggest a 
reinterpretation of the individual level, since it has proven difficult to use in the 
way he describes it. I see the individual level not only as those who participated in 
the controversy, but also as other features of the controversy appearing at what I 
like to frame as its surface; in other words, I see the individual level as the manifest 
content of the controversy. This is a rather free interpretation of Brante's model. 

At the individual level, there are both similarities and differences among the 
three controversies. The differences lie in what kinds of actors are involved, which 
themes that are discussed and matters such as emotional involvement, number of 
discussants and other differences at the individual level, which have been dealt 
with in the previous chapters as well. For example, industry representatives only 
participate in the first controversy, scientists in the first two and representatives 
from public inquiries only in the second. Another example is that the first 
controversy only involved a handful of actors, while the last engaged several more. 

Three common individual-level features are easily found: scepticism against 
scientists and science, risk aspects of the technology, and finally the focus on 
human applications. There is a general mistrust of scientists and experts, and a fear 
of losing public control over new technologies such as gene technology. Protecting 
democracy fits into this dimension of the controversy, since gene technology is 
perceived as a powerful tool in the hands of those who have control over it. It is 
also a dimension of risk consciousness; there is a constant awareness of the notion 
of physical, social and ethical risks. While physical risks are often discarded as 
unlikely, ethical risks constitute an aspect of the technology that is more generally 
accepted and discussed. The ethical dimension is closely connected to the notion 
of what is natural vs. unnatural. Gene technology is seen by some as an unnatural 

140 



method, e.g. blending different species, with which man will be able to conquer 
nature and take the role of God. 

Yet another common feature is that the debate always concerns humans; no 
matter where the controversy begins, it always ends up covering potential human 
applications. In the first case, it begins with high-risk labs, but soon it is broadened 
to include human applications. The second debate almost exclusively covers ethical 
questions in relation to humans and humanity. And the last debate, in 1989, covers 
gene therapy, patenting and diagnosis. 

On the sociological level, two disciplines, or societal groups, confront each 
other, rooted in different theoretical traditions. Using Brante's vocabulary, the 
standpoints of the conflicting parties are characterised by incommensurability. On 
one side, we find the scientific tradition with its point of departure that there is an 
objective truth to be found. On the other, we have the humanistic tradition arguing 
for the value of lay knowledge, democracy and ethical consideration. It is evident 
that, in spite of this, the scientific discourse (i.e., its language and logic) is still 
dominant. To be accepted and taken seriously in the controversy, you must use 
scientific facts and arguments. The battle follows the rules of the scientific 
tradition and uses scientific language even when scientists, on the individual level, 
have lost interest and left the controversy. Nevertheless, there is a change over 
time, and during the last controversy, we find that the scientific discourse is given 
some competition by the humanistic. Whether this is an outcome of a permanent 
change, or whether it is only a temporary change due to the domination of 
politicians and lack of scientists in the controversy, is impossible to say. 

A controversy between a scientific and a humanistic view of society has its 
roots on the theoretical level represented by two separate discourses. In the 
scientific discourse, gene technology is a promising technology that will enrich 
society in a number of areas. Possible risks are calculable and not seen as 
threatening. It is a technology, just as any other technology, and should not be 
treated differendy. It belongs to the scientific arena, and those who have the 
scientific knowledge should also have control over it or at least advise the authority 
in charge. In the humanistic discourse, gene technology is a phenomenon with 
incalculable effects. It is seen as possessing both potentially good and bad 
consequences, and because of the uncertainties, it should be controlled not by the 
scientific community, but by public authorities. This is why lay knowledge, values 
and norms are important input in the needed public debate. 

On a higher level, the similarities outnumber the differences between the three 
controversies, and it might be possible to instead speak of one controversy 
appearing in different shapes over the years. On both the sociological and the 
theoretical level, there is an ongoing controversy between the scientific and 
humanistic tradition. At times when the controversy comes up to the surface, the 
manifest, or individual, characteristics may differ, but beneath the surface, it is a 
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matter of deep disagreements. In this way the controversy might influence the 
public debate. 

As we have seen, the three controversies correspond both in content and time 
with the previously described waves. The first two overt controversies lie slighdy 
before the peak of the wave to which they belong. In these cases, the controversies 
are initiated by external events such as the plans to build the genetic reserach 
laboratory and the appointment of an ethics commission. The third controversy, 
on the other hand, is as much an outcome of Dagens Nyheter's initiative as of 
external interests. This third controversy also corresponds with the peak of the 
third wave. This might be an indication that the public debate about gene 
technology is following a wave-like pattern, such that each peak represents the 
peak of the attention cycle of a specific issue, and that beneath the surface there is 
an ongoing controversy that influences the characteristics of the waves, or 
attention cycles. 

Why then, is there a fourth wave although no fourth overt controversy? The 
possible reasons for this are several. First, the journalistic practice has changed 
over the years. It has developed towards an increased dominance of journalists 
who are not only reporters, but also experts and actors in articles and feature 
pieces. There has also been development towards greater influence from editors 
and the newspaper in choosing debate topics and actors (Lindström, 1996; Djerf 
Pierre, 1995). This means that it is harder for actors outside the newspaper to get 
articles published and to engage in mediated public controversies. At the same 
time, and this is another reason, the coverage of gene technology in Dagens 
Nyheter focuses more and more on R&D and other less controversial issues. 

Earlier chapters have shown that the first three waves have several similar 
characteristics, especially characteristics connected to controversy and the 
appearance of external actors and authors in the debate, while the last wave more 
or less lacks these characteristics. The last wave is focused on R&D, which is not 
as controversial, and the articles are mainly written by journalists. This kind of 
coverage is found during the first three waves as well, and the conclusion drawn 
was then that the coverage is divided between two different kinds of debates, one 
that is directed towards controversial issues and aspects of the technology and 
reflects the general public debate, and another that is characterised by ongoing 
reporting of events in the research field of gene technology. The last wave, though, 
seems to lack the controversial debate, and the reason for this might be that there 
is no external controversial issue or event that can trigger the underlying 
controversy. 

However, though external actors as well as explicit controversies do not appear 
in the coverage after 1989, many of the themes characterising earlier controversies 
can be found in the last wave as well. The article series 'Genmaten' (Gene food) 
from summer 1993, written by in-house journalist Annika Eller, has a surprisingly 
similar undertone, though more factual and descriptive than the three debates. 
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'It has been called hot-wiring nature, or juggling with the gene pool. And there is 
some truth in this. The building blocks of nature have been revealed and now they 
are copie d. Without considering the natural boundaries for breeding and changing 
the DNA.' (Eller, 1993-08-28) 

'Today we have the technology to make the most incredible changes in nature. What 
our Lord ended the sixth day, then leaned back and enjoyed on the seventh — 
concluding that everything is good - man is not satisfied with. No, now she has 
found a way to take over the building of and puzzling with life/ (Eller, 1993-07-31) 

'Frost hardy, he rbicide resistant tomatoes, potatoes, sugar beets and fast growing 
animals are soon a reality for gene researchers. Many are worried and ask themselves 
if it is possible to change the life conditions of humans by genetic engineering in the 
same way. It will be hard to draw the lin e between necessary treatment of a decease 
and pure experimentation.' (Eller, 1993-09-10) 

As shown in the quotations, some of the expressed views are almost identical to 
those seen earlier in the three cases. The fear of science and scientists is not as 
pronounced as earlier, but there is clear scepticism concerning the new technology. 
This strengthens the idea that we are dealing with more of an editorial change than 
a change in the view of the technology. Journalists have taken over the role that 
external actors used to play, and when there is a controversial issue such as GM 
food, the features of the underlying controversy are picked up by journalists. The 
focus on the development of new medicines and other human applications is 
though not controversial enough, and the GM food issue has not yet developed 
into a public issue. 

This is the last empirical chapter. The results from these chapters will be further 
analysed and discussed in the next, closing chapter. 
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Summary 
• The three analysed controversies have themes corresponding to the dominant themes 

of the first three waves: risks in connection to genetic research labs in the end of the 
1970s, ethics in the beginning of the 1980s and regulation in the end of the 1980s. 

• All the controversies are initially focused on one specific topic, but after a while, the 
controversies are widened to include various aspects of gene technology. News value 
and news selection criteria influence the termination of the controversies. 

• It is most likely that all three controversies are exponents of one and the same 
controversy appearing in different shapes over the years, rather than three different 
ones. A controversy between a scientific and humanistic view of the world, deeply 
rooted in society. 

• On the theoretical level, two separate discourses confront each other. In the scientific 
discourse, gene technology is a promising technology that will enrich society in a 
number of areas. In the humanistic discourse, gene technology is seen as possessing 
both potentially good and bad consequences, and because of the uncertainties, it is a 
matter for the democratic society to discuss and decide about. This is reflected on the 
sociological level, where we find representatives from different disciplines and societal 
institutions standing against each other, as well. 

• At the individual level, reflecting the surface of the controversy, three common 
features are found: scepticism against scientists and science, risk aspects of the 
technology, and finally the focus on human applications. 

• The wave-like pattern of the public debate on gene technology, where each peak 
represents the peak of the attention cycle of a specific issue, might in this way be 
influenced by the ongoing societal controversy between the scientific and humanistic 
tradition. 
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CHAPTER 9 

Gene technology — waves of 
controversy? 

The overall purpose of this dissertation has been to describe and to understand the 
dynamics of the public debate on gene technology from 1973 to the middle of the 
1990s. The focus has been the dynamics of media coverage in terms of intensity, 
content and controversy. This last chapter will consider the present empirical 
results in light of the aim and theoretical point of departure; the discussion is 
divided into two parts. First, the main findings are discussed in relation to the 
applied theories. Second, theses findings are concluded, further research is 
suggested and the study is discussed in light of the broader theoretical framework 
of the dissertation. 

The public debate — society and technology in 
interaction 
Technology is shaped by and shapes our Western society. In this reciprocal 
process, the public debate is an important tool for various actors and interests. 
Technological development is a complex flow of negotiations between and within 
large networks of actors interested in the issue, all from scientists and industry 
representatives to politicians and NGOs (cp. Bijker, Hughes & Pinch, 1999). 

This study shows that society and technology, in this case gene technology, 
interact through the public debate as well as other public arenas. It was, for 
example, on the initiative of the scientific community that the first debate as well 
as regulation was initiated. Politically engaged actors joined the debate, at the time 
for the plans of building the genetic research laboratory in Uppsala, trying to 
influence the course of development. Later, NGOs such as Green Peace and 
various consumer organisations have worked hard to change the development 
regarding GM food and crops. One powerful method has been to gain publicity 
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through the media, in this way evoking the public interest. For the general public, 
media coverage constitutes important input for their meaning production and 
understanding of the technology (cp. Gamson & Modigliani, 1989; Öhman, 2002). 

The invention and development of new powerful technologies are therefore 
discussed publicly to widen the scope of arguments and allow inhabitants to 
participate in moulding the future society (cp. Beck, 1992; Habermas, 1988; 
Schömberg, 1995, Wynne, 1980). A new technology is influenced by public 
reactions, and it is through the public debate agreement is reached concerning how 
implementation and development should be carried out. 

Despite this, the public debate on gene technology as mediated through Dagens 
Nyheter has been modest in volume compared to debates on other more 
established technologies.72 During the studied period, less than 700 articles were 
published, and more than half of these were categorised as small. The relatively 
small number of articles can be a result of the fact that the study follows the 
technology from its inception to early maturity, a period lacking large-scale 
accidents as well as other attention-getting external events. The Swedish coverage 
has, however, not been less intense, as regards number of articles with gene 
technology as main theme, than other European countries (Durant, Bauer & 
Gaskell, 1998).73 Though, the focal point of this study is mainly on the dynamics of 
the public debate and no the absolute frequency. 

The present study has provided a thorough descriptive picture of the 
development of Dagens Nyheter's coverage on gene technology, and it has also 
contributed with at least six interesting findings: First, the public debate on gene 
technology has developed according to a wave-like pattern. Second, the intensity of 
the debate increases over time. Third, the debate has not covered gene technology 
in its entirety, instead different themes have been in focus at different times. 
Fourth, each wave is the attention cycle of such a unique theme. Fifth, the 
coverage is divided between two parallel debates. Last, the debate is characterised 
by an underlying societal controversy between a technocratic and humanistic view 
of the world. These findings are further discussed in the next sections. 

The dynamic of the coverage — waves, intensity and themes 
First and foremost, this study has shown that, despite the complexity of gene 
technology and the division of the public debate into two media packages, the 
public debate has ebbed and flowed in a wave-like pattern. As a point of departure, 
I sketched a simple model in Chapter 4, mainly based on the assumption that the 

72 The result of a simple search in Dagens Nyheter's on-line archive shows that during the 1990s (up until 1996) 
there have been about three times as many articles published mentioning nuclear power compared to gene 
technology. 
73 In a European perspective the intensity varies greatly, and the intensity of the Swedish debate fits somewhere in 
the middle (higher intensity in e.g. Great Britain and France, less in Finland and Italy). 
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intensity of a mediated public debate on a new technology will follow an S-shaped 
curve. Facing the results, it is clear that the model does not perfectly correspond to 
the empirical data. On an aggregate level, the debate does not follow an S-shaped 
distribution, and although there is a clear increase in the number of articles over 
time, it is neither fast nor large enough to constitute even an elongated S-curve. 

Instead the dynamic of the debate take the form of four waves, and after each 
wave the intensity increases. The growing trend is, though, foremost constituted by 
articles dealing with research and development (see Figure 5:3, Chapter 5). This 
means that it is the development of the technology that creates the increasing 
trend. The correspondence between the coverage in Dagens Nyhter and that in 
other media, even in other countries, policy and science, makes the finding even 
more interesting and gives it additional validity. 

The dynamic within the waves - attention cycles 
The shape of the intensity of these waves shows that each wave is an attention 
cycle with similar characteristics in the four phases through which the cycle 
develops. Increased coverage means that the debate is becoming more emotional, 
more editorial and debate articles are published, national issues and events are 
focused to a higher degree, and the amount of unbalanced controversies is 
relatively high. When the attention peaks, there is a higher prevalence of negative 
articles covering risks and benefits, and the number of balanced controversies is 
relatively high. Then when the attention begins to level off, the coverage turns 
more neutral and factual. At the lowest point of the attention cycle, published 
articles are neutral, reporting mainly on latest news within research and 
development. 

The conclusion drawn is that the four waves represent four separate attention 
cycles, all of which form small separate S-curves, one for each wave, but with no 
single curve for the whole period. Each little S-curve, or wave, has its unique 
theme; risks & safety during the first wave, ethical considerations during the 
second wave, regulation during the third wave, and finally human applications 
during the fourth wave. This creates the RERA sequence (Risk, Ethics, Regulation, 
Application), which might be a general pattern in the development of technology 
debates. 

This shows that an issue as complex as gene technology is not covered in its 
entirety; it is the applications and different aspects of the technology that attract 
attention over the years. Media seldom cover the same aspect twice, though 
storylines in which old themes are referred to in connection to the new sub-issue 
covered do occur (cp. Fredriksen & Mortensen, 1996; Gamson & Modigliani, 
1989), which might explain the difference in focus over time (cp. Dearing & 
Rogers, 1996; Rogers, Dearing & Chang, 1991). The development of gene 
technology is, however, a more likely explanation. New products, applications and 
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social and ethical considerations related to the technology appear as it develops, 
and the media pay attention to these developments (cp. Gaskell et al. 2001). 

The present study adds new findings concerning the dynamic of the coverage 
of new technology by combining a longitudinal diffusion approach with the issue 
attention cycle model, discarding the S-curve on an aggregate level and replacing it 
with the wave-like pattern of attention cycles. Rogers, Dearing & Chang (1991) 
have a similar approach and obtain similar findings. Apart from this, few studies 
have been conducted that focus on one issue, especially new technology, over time 
and use some kind of natural history model. 

In sum, the public debate on gene technology has passed through a number of 
attention cycles, following about the same schedule in several societal arenas, and 
the real-world indicator has initiated, though not determined, the variation in 
intensity. It has, however, influenced the increasing trend of the coverage over 
time. This stresses the relevance of this study, establishing it as a takeoff point for 
further investigations into the dynamic of public debates on new technology. 

Gene technology, a matter of two parallel debates 
The results have also shown that the coverage consists of two parallel debates. 
One debate appears on the general news pages as well as on science and 
technology pages; here gene technology is depicted in terms of research and 
development, and is valued in a slightly positive or neutral way. The amount of 
coverage of general news characterises the coverage during periods of decreasing 
and low attention. The other type of coverage is found on editorial and debate 
pages, where the articles more often focus on risks & safety, public accountability, 
and ethical considerations. This coverage of controversy grows when the attention 
increases generally, and is high during the peaks of the waves. The results show as 
well that the amount of coverage of controversy decreases over the years, while the 
coverage of general news increases. During the last wave, it is not possible to find 
this kind of division; research and development is so dominant that other 
characteristics disappear. 

The two debates can be understood in light of Gamson and Modigliani's (1989) 
concept of media packages. The debates represent the development of two 
interpretative packages, one characterised by controversy and the other by general 
news. As we recall from Chapter 2, cultural resonance, sponsor activities and 
media practices together create media packages. The coverage of controversy links 
gene technology to basic human values such as the role of man in relation to 
nature, future consequences for society and how to handle such a complex 
technology. Powerful actors such as scientists, politicians and other public actors 
use their position in society to influence the framing of the issue, which creates 
conflicts attracting media attention and characterises the structure of the package. 
Media practice, with its emphasis on conflict, human angles and famous persons 
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(cp. Goodell, 1987; Hansen, 1994; Nelkin, 1995; Strömbäck, 2000; Väiiverronen, 
1993), helps to create the characteristics of this media package. 

The package characterised by coverage of general news links gene technology 
to the twentieth century's prosperous history of technological development. The 
technology is framed as one of the latest discoveries that will mean new progress 
for society and mankind; potential drawbacks are not denied but reported just as 
any other news. Actors involved are almost exclusively scientists, promoting or 
explaining the technology, either in interviews or quoted from other sources. 

In cases like this, the media are often dependent on scientists as sources 
(Nelkin, 1995), and though research in Germany has shown that media have 
become increasingly critical towards science and technology (Kepplinger, 1992), 
this kind of ongoing reporting of latest discoveries still seems to be quite neutral. 
Although theories of media as a messenger informing the public about current 
issues in society have been heavily criticised (cp. Kohring, 1998; Nelkin, 1995), it is 
plausible that, concerning the continuous coverage of the latest developments and 
discoveries, media have neither the interest nor the ability to frame coverage in any 
way other than plain descriptions of the development. And though scientific 
journalists have written in-depth and critical articles during the studied period, the 
vast majority of coverage is written by other kinds of journalists or purchased from 
news agencies. 

What media do is to select the technological developments that best 
correspond to media logic. As an outcome, human applications are for example 
focused by Dagens Nyheter at a time when developments are also made within 
other fields, for example agricultural applications. 

The conclusion that can be drawn from these results is not only that the public 
debate is divided in these two packages but also that the increasing trend of 
attention over the years most probably is due to the development in the scientific 
field which in turn means that it is the ongoing latest news packages that stands for 
this increase. 

Controversial coverage as the public deba te 
The point of departure in defining the public debate in the public sphere is 
Habermas' concept of a bourgeois publicness that developed from an open public 
discussion, in which citizens actively participated, to a mediated debate, in which 
the public has become passive consumers of media messages (Habermas, 1988). 
Later, Habermas (1992) changed his view of the modern public sphere by 
acknowledging media as an institution that could empower the public as well. 

The division of media coverage found in this study could accordingly be 
interpreted as one media package in which the issue of gene technology is debated 
from different viewpoints, not only by journalists but also external actors, and 
often in a critical manner: A debate similar to a participatory public debate in 

149 



which media coverage is something more than just a one-way communication 
arena informing the passive general public. However, it is obvious that also this 
part of the coverage is not a debate in which anybody can participate and have 
their say; it is still an elite debate for the most powerful actors in society. The 
second package, latest news, hardly involve external actors, and the coverage is 
more informational than critical and questioning. In this way, the controversy 
coverage is closer to the concept of a public debate and the general news coverage 
more mirroring and informational in nature. 

These research experiences show that, in forthcoming studies of controversial 
issues such as gene technology, analysis of media coverage should be divided 
between the two streams of coverage so as to avoid missing the complexity of and 
important nuances in the debate. Another important observation is that, over time, 
the coverage of general news increases in favour of the coverage of controversy. 
This can be a sign of changed journalistic practices (cp. Djerf Pierre, 1995; 
Ekecrantz, 1994), maturity and establishment of the technology (cp. Hughes, 
1999), or just a result of a change in the focus of the coverage. Recalling the fact 
that it is articles dealing with research and development that constitutes the 
attention increase over time, the second explanation is the most reasonable. 

I will briefly return to the media packages in the next section, where the results 
of the qualitative analysis of the controversies in the coverage are discussed. 

Controversies in the debate as well as in society 
In accordance with the model in Chapter 4, controversies were studied to give a 
deeper understanding of the debate. The three controversies analysed correspond 
to the first three waves. Not only do they correspond in time, but also in initial 
focus. Each overt controversy more or less follows the process Brante describes in 
his model of scientific controversies. The focus is on a specific topic in the origin 
of the controversy, after which the scope broadens to include additional aspects of 
gene technology. The underlying conflict between the scientific and humanistic 
paradigms becomes visible, and after awhile interest in the controversy decreases 
and it is abandoned. 

Quite contrary to the overall coverage of gene technology, which is divided into 
a number of sub-issues, the three analysed controversies are not separate conflicts, 
but rather three overt expressions of one underlying controversy. This underlying 
controversy is probably not limited to media coverage, and the public debate on 
gene technology can therefore be considered part of an underlying societal conflict 
between a scientific and a humanistic view of the world. At times when the 
controversy comes up to the surface, the manifest characteristics differ between 
risks, ethics and control, but beneath the surface there is fundamental 
disagreement on how to value and handle an issue such as gene technology. 
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The scientific paradigm depicts gene technology as a purely scientific issue, as a 
potential field. Risks are not denied, but seen as calculable and solvable. 
Furthermore, scientists are viewed as the most suitable to answer for its use and 
development. The humanistic paradigm, on the other hand, views gene technology 
as a societal issue not limited to science alone. According to this view, gene 
technology possesses both risks and benefits, but the risks are seen as unknown 
and incalculable. In the evaluation of the technology's role in society, lay 
knowledge, values and norms are seen as necessary, and the consequence is that 
technology should be controlled, not by the scientific community, but by 
representatives of the public, both in the form of public authorities and lay 
persons. 

However, the language used is almost exclusively scientific, and the conflict 
embraces the scientific tradition even when scientists do not participate as actors in 
the controversy. One way of interpreting this is that science has become not only 
an important institution in society, but that other arenas have become dependent 
on science and in certain issues even adopted a scientific rationale (cp. Beck, 1992; 
Giddens, 1990; Wynne 1980; 2001). The analysis of the controversies shows that 
representatives from the government as well as from public inquiries follow a 
scientific logic. Wynne (1980; 2001) argues that this is a way of discarding critical 
voices opposing new technology by framing arguments that are not scientific as 
subjective, emotional, personal perceptions, etc., while scientific arguments are 
objective and factual. This is, in turn, the outcome of a scientification of the public 
sphere whereby scientific logic has become dominant. 

I would not go as far as Wynne, but it is possible to trace this kind of tendency 
towards a strong scientific paradigm in the Swedish public debate. Upon first 
glance at the controversies, it seems as if all kinds of arguments are allowed, 
although deeper penetration shows that arguments are only accepted if they are 
stated according to scientific logic (use of scientific terminology, facts, rationality, 
etc.). Of course, one could argue that it is not surprising that scientific language 
and facts are demanded in a debate concerning gene technology, however this is a 
public debate in a daily newspaper not restricted to science for scientists, and as 
such one might also expect all sorts of arguments. 

Returning to the two media packages, it is also evident that coverage of both 
controversy and general news are influenced by the scientific paradigm in so far as 
the first package includes the controversy between the two paradigms, and that the 
latter, at least as regards cultural resonance, has its roots in the scientific paradigm, 
though the humanistic paradigm is more easily identified in the first package. 

As we seen the controversies also correspond both in time and initial focus 
with the first three waves. We know as well that these attention cycles, during the 
initial and peak phase, are characterised by emotional and controversial coverage. 
This shows a strong relationship between the attention cycles and the overt 
controversies, and it might even be the case that the latter causes the former. The 
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fact, however, that there is a fourth wave, but no fourth controversy, contradicts 
this. My interpretation is that there is two parallel processes working here, the 
waves are the outcome of media's logic of following issues in a cyclic way, and at 
times of overt controversies, these controversies alert media attention creating an 
attention cycle. Though, at times lacking controversy, media attention can still be 
evoked by issues and events that fit media logic. 

By combining a quantitative and qualitative approach, the present study makes 
a unique contribution to this field of investigation. With the help of Brante's 
analytical model, it has been possible to see beyond the surface themes and 
conflicts easily accessible through quantitative analysis, and to discover the conflict 
between two underlying paradigms, as well as the exceptional position the scientific 
paradigm holds regarding technological issues. It is also a way to further 
understand that one part of media coverage can be characterised as public debate, 
while another is closer to an information and marketing channel. 

The public debate 
The main findings of this study have now been discussed and concluded. The aim 
was to gain a deeper understanding of the dynamic of the public debate on gene 
technology, and by this stage, one can at least say that our understanding of this 
debate has grown. It is the wave pattern that interests me most, since in my view it 
resembles the dynamic of the debate. However, the results raise certain questions, 
for example: What causes the debate to ebb and flow? 

One way of understanding this dynamic is found in the merged picture that the 
results give: The increase of the coverage over time can be explained by the 
development of the technology itself, as new products and applications are 
invented gene technology is diffused in society. These new applications and 
inventions challenge basic values held by people in society, and in this way the 
underlying conflict between the technocratic and humanistic paradigms is 
triggered. This in turn, catch the media's attention, and as a result the public debate 
follow the ebb and flow of controversy and these waves are characterised by the 
logic of controversies. 

This somewhat simplistic understanding of the public debate and its dynamic is 
further discussed in the following closing section of the thesis. 
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Gene technology in the public debate, in 
conclusion 
There is a relation between the social and the technological, and the mediated 
public debate is one way of influencing the course of development for a new 
technology as well as the development of the technology shapes this debate and 
parts of society. It is not only plausible that the debate would have looked 
differently if the technology had developed in another way, it is also plausible that 
the development of the technology would have been different with another kind of 
debate. Though, what seems less a matter of reciprocal influence is the dynamic of 
the debate. The ebbs and flows are characteristic for the attention to the issue in 
different news media, arenas and countries. This study has not only identified this 
pattern, but also tried to understand it from the perspective of scientific 
controversies. 

As we seen, there is an underlying conflict, stemming from the controversy 
between the scientific and humanistic paradigms, which becomes public when 
something related to gene technology and engaged, well-known public actors 
attract media attention. This is not to say that all events and issues related to gene 
technology pique media interest, on the contrary, the event must fit the media logic 
and larger social context of the time; after a real-world event has occurred, media 
logic often becomes more important. Actors such as politicians, scientists and 
other well-known persons, get involved in the issue, which attracts attention in the 
initial phase. In this way, not only the debated issue, such as regulation in the end 
of the 1980s, attracts attention, but also the fact that prominent actors, such as the 
Minister of Justice, give their opinion on the matter. This is in line with media 
logic, since it is known that the media prefer powerful sources and actors as well as 
polarisation among actors. 

At this stage the controversial coverage increases, as well as coverage of general 
news. The latter increase is a result of a demand for background information and 
follow-up articles. The real-world event or issue, which makes the controversy 
explicit, initially frames the coverage. However, media logic influences the 
direction of attention; controversy attracts more attention than agreement, risks are 
more attractive and selling than benefits, issues related to humans are more 
interesting than abstract research results, and so on. Then the controversy 
broadens, including the basic features of the underlying controversy, and the 
relative amount of coverage of controversy is accordingly high during the first two 
phases of the attention cycle. 

After a while people lose immediate interest in the issue, and the same becomes 
true of mass media's interest in focusing on a subject that is no longer clearly 
defined and that lacks prominent actors. The number of articles decreases, and 
remaining is coverage of the latest discoveries and research developments. After a 
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while, when something happens again that trigger the underlying controversy, the 
attention rises again. 

At the time for the last wave there is no overt controversy, and the reason for 
this is not clear. One could claim that there is no rule without exceptions, though 
that would not be very convincing. A better explanation is that the last wave is a 
result of the same mechanism as the preceding waves; it is the development within 
the research field of gene technology that during this time expands into an area 
highly interesting for the media to cover, namely health, crime and to some extent 
agriculture. It is also a time when the entertainment industry begins to pay 
attention to the issue resulting in movies, TV-series and books. The media keep-on 
covering the subject in a cyclic way, and even though external actors no longer 
participate, traces of the humanistic paradigm remains advocated by journalists. 

One way to see whether the here suggested understanding of the relationship 
between the public debate and the development of gene technology is plausible, is 
to investigate if the same pattern continue even after 1996. Fjaestad, et al. (2001) 
used the same data as in this study, but with an additional three years. After adding 
three years, a fifth wave appears, the increase of attention prevails, though the 
distribution still does not form an S-shaped curve (see Figure 9:1). 

100 

73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 

Figure 9:1. Intensity index of the total amount of a rticles with gene technology as main theme 
published in Dagens Nyheter during the period from 1973 to 1999, peak year 1997 = 100 
(Fjaestad et al., 2001).74 

74 Data collection was performed by me within the research project Life Science in European Societies (LSES), for 
further information about the figures see Fjaestad et al., 2001. 
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The steep increase between 1996 and 1997 is not surprising considering that the 
cloned sheep Dolly appear in the news in February 1997. However, once again it is 
shown that even though a specific event initiates the attention towards gene 
technology, it is not necessarily this event or issue that characterises the debate. 
What primarily characterised the fifth wave is a debate about GM food (Fjaestad, et 
al. 2001). Dolly does not trigger the underlying controversy, and she does not hold 
the media's attention for more than a few weeks. GM food, on the other hand, is 
closely connected to humans and the future development of society, making it 
interesting for media as well as for the controversy between the scientific and the 
humanistic worldview. This fifth controversial wave, together with the waves in 
other media, arenas and countries, confirms the findings of this study. 

The main findings of this stud y 
In sum, what I suggest is that the public debate on gene technology follows a 
wave-like pattern corresponding to cycles of attention given to the issue, and that 
the characteristics are context initiated, i.e. dependent on what happens in the field 
of gene technology, which means that the waves can differ from each other in 
terms of wave length, amplitude and shape. The RERA hypothesis suggests that 
the overall theme of the public debate on a new technology will follow a specific 
sequence; focus will first be put on risks, then ethics followed by regulation and 
then when the debate matures applications of the technology. The event triggers 
the underlying controversy between the scientific and humanistic point of view, 
which, if it fits media logic, is exposed in the media. The media package 
characterised by controversy brings with it the coverage of general news, and as the 
controversy ends, interest cools off and so does the media attention. Waves of 
controversy arise. 

Suggestions for further research 
The public debate, defined as spoken or written messages in a public sphere, 
includes more arenas than just mass media. To distinguish media's role in the 
public debate from that of other arenas, future research will need to further study 
other possible arenas. This would allow us to broaden our understanding of the 
public debate on gene technology, to discover media's role in this debate and to 
see whether the debate in these arenas follows the same pattern also as regards the 
content of the debate. This would also mean a possibility to test the agenda-setting 
hypothesis. 

One related question for further research is whether the content and focus of 
public debate on other new technologies follow the suggested RERA sequence. 
This would mean that physical risks are debated first, followed by ethics and 
control, or regulation. The focus after the initial waves of attention would probably 
be more issue-specific, depending on what aspect or application of the technology 
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best fits the media logic. This is because, at this stage, the technology is established 
enough to attract attention from the media without the main focus being on some 
kind of social aspect, such as risk, ethics or regulation. These aspects can still be 
important features of the debate, but subordinate to the application or products 
characterising the discussion. 

Earlier research has often reported problems in finding relationships between 
media and other arenas; one way of increasing the chances of finding such a 
relationship might be to differentiate between the two types of debates found in 
this study. Perhaps coverage of controversy has a stronger relationship with other 
public debates as compared to coverage of general news. In relation to this, it 
would also be interesting to see whether the two debates are read by different 
segments of the public, by conducting a study of reader habits. 
Needless to say, these are questions to be dealt with in the future. 

Concluding remarks 
Last but not least, I would like to reconnect to some of the themes in the 
introduction of the disseratation as well as to some of the theories that have 
influenced this study without being explicidy used in the empirical investigation. 

Technology and society are connected to each other like a seamless web, as one 
changes, the other is likely to change as well; e.g. social change means new needs, a 
new technology means new choices. The public debate is a possible arena for 
studying this interaction. According to Habermas' revised view of mass media in 
the public sphere, media play an important role, and although the media are not 
perfect mediators of public debate, they are still as close as we can get 
retrospectively. 

Studies on the social shaping of technology often emphasise the initial phase of 
development of a technology. An established technology is the outcome of a 
process whereby different interest groups negotiate and struggle for their goals, 
ending with a social and not technological closure. It is the initial phase that is 
crucial; it is in this stage the technology is accepted or rejected, and accommodated 
to society, since all things are most malleable in the beginning. It seems reasonable 
to argue that the first three waves correspond in time with the initial development 
phase of the technology. The total number of articles is not comparatively high, 
but there is a media package of critical debate in which public actors make their 
voices heard. 

During this process, a momentum is developed and finally the technology 
becomes well-known and influences its surrounding society, as well as the society 
or interest groups influence the technology. Since the initial phase is important in 
the shaping of new technology, an open public debate as early as possible after a 
technology has been invented is one path to interaction between the two. Except 
for public inquiries and possible personal conversations, media coverage has been 
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the main forum for public debate on gene technology in Sweden during the time 
of study.75 In this respect, it is my conclusion that media coverage is the closest we 
have come to a public debate on the issue in Sweden. 

The results from this study can, on a meta level, say something about the 
relationship between society and technology. The development of a new 
technology involves large networks of actors, and it is beforehand impossible to 
predict the outcome of such a complex process. Outside the media debate there 
have been public inquiries, regulation and other public initiatives. These actors 
mostly follow the technocratic paradigm encouraging development of the 
technology. However, the establishment of ethical committees and regulatory 
agencies can be viewed as concessions made to the critical actors. 

Needless to say, this complex process seems to have an effect on, be affected 
by and partly take place in, the public debate. As the technology is developed 
conflicts arise among actors involved, and at times when basic societal values are 
being questioned or perceived as threatened, the underlying controversy between 
the scientific and humanistic paradigm is triggered. The controversy attracts 
attention from media and becomes a public issue. Media's way of selecting and 
framing news influence the picture that the public receives, a picture with power to 
affect the individual attitude of the, to most people, unknown technology. 

Media logic combined with the underlying controversy might even create 
regularity in the focus of attention. Initially physical risks is what worries different 
societal actors, an aspect as well interesting for media, then ethical considerations 
get into focus, followed by a concern for public control and regulation of the 
technology. After the control of the technology is publicly discussed and the 
technology has matured, the focus of the debate will depend on which applications 
that attract media's attention rather than how to handle the technology. 

The conclusion is that in the future when a new technology is developed it is 
my hypothesis that the public debate will ebb and flow in a wave-like pattern, 
following a RERA sequence, reflecting the underlying controversy triggered by the 
development of the technology itself. 

75 It is rather similar th roughout the whole of Europe with a few exceptions. In Denmark for example there have 
been consensus conferences where representatives from all kinds of interest groups as well as the public have 
participated (a similar confere nce was held in Sweden after 1996). 
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Author 
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1 Basic information 

VI Country 

Britain 1 
France 2 
Germany 3 
Holland 4 
Austria 5 

Sweden 6 
Spain 7 
Greece 8 
Denmark 9 
Italy 10 

Finland 11 
Portugal 13 
Ireland 14 
Luxembourg 15 
Switzerland 16 

Poland 17 
Canada 18 
USA 19 
Norway 20 
Japan 21 

V2 Coder [country code + coder] 

Commentary: in some countries several coders may be a t work; each coder is identified; 
use two or three digits [country code + a running number], e.g. UK coders are 'I' for 
country plus one digit for coders hence 11, 12, 13 etc., e.g. Portugal begins with 131. 
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V3 Item number [country code + 2000] 

Commentary: Each article gets an identification number; to make analysis easier, let us use 
the country number + 2000, e.g. Britain is using numbers 12000-12999, France 22000-
22999, Portugal 132000-132999. 

V4 Newspaper name [country code + 1 digit] 

Commentary: The first two digits indicate the country, e.g. 01 for Britain, the third digit 
indicates the newspaper. 

V5 Month [2 digits] 

Commentary: number the months from Jan=1 to Dec=12. 

V6 Day of month [2 digits] 

Commentary: day of the month, 1 through 31. 

V7 Year [2 digits] 

Commentary: use a 2-digit number: [97], [98] or [99]. 

V8 Weekday [i digit] 
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2 Attention structuring 
With these variables we are measuring the editorial importance of an article; the means 
used to attract the readers attention. 

V9 Page type / exposition 

Information not available 0 

Front page (absolute) 1 
Second or third page 2 
Front page of folder 3 
In the middle 4 
Back page (absolute) 5 
Back page of folder 6 

Commentary: Some newspapers have several thematic folders with front and back page. 
Front page can either be the 1st page of the whole paper, or the front of any folder of the 
paper. The same is true for the back page. 

VII Size of the article 

Small 1 
Medium 2 
Large 3 

Commentary: What is small or large is relative to t he si2e of the news outlet. Define 
according to local practices1. 

1 In Sweden articles were coded according to Dagens Nyheters own categorization, measured according to number 
of words, which includes four categories: large, medium, small and news items, although the last two categories 
were merged into one. 



Appendix 1 

3 Contents 
Contents of press materials have two aspects: 
A) a classification from the point of view of journalistic work [3.1 to 3.2]; 
B) a classification of the event, issues, contexts and consequences [3.3 to 3.6]. 

3.1 Journalistic features 

V12 Newspaper section 

Not applicable 0 

Front page /general news 1 
International news 2 
National news 3 
Local news 4 
Other media quotations 5 

Debate 6 
'Light' page 7 
Consumer 8 
Editorial page 9 
Culture; Feuilleton 10 

Business pages 11 
Science&Technology, environment, medicine 12 
Letters to the editor 13 
Entertainment: TV, radio, film, theatre 14 
Sport 15 
Lifestyle, health 16 
Other 17 

Commentary: Some newspapers provide markers to identify the newspaper sections; for 
other papers it may be more or less adequate. 
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V13 News format 

Article with latest news 1 
Investigation, reportage, background 2 
Interview, mainly 3 
Column, commentary (regular) 4 
Editorial (paper's editor) 5 

Commentary from other people (from outside) 6 
Reviews of bo oks, films etc. 7 
Other 8 

Commentary: Here we are attempting a distinction between facts, opinion, and interview; 
this may not apply equally well in all countries; traditions of journalistic classifications may 
differ. 



3.2 Authorship 
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V14 Author 

Wire service text, e.g. Reuters 

In-house journalist 
Political journalist 
Science journalis t 
Other journalist 

Sent-in 
Other authors: scientists 
Other authors: party politician 

Other authors: special interests 
Consumer 
Religious 
Industry, business 
Patient groups 
Environment group 
Agricultural, farming 
Civil service 
Labour union 
Regulatory, ethics committee 
Military 
Judicial, legal voice 
Other special interest 
General public voice 

No signature, anonymous, unknown 

Commentary: the list of authors is more or less the same as the actors [see VI6] of 
biotechnology; each biotech actor is a potential author of media material. 

1 

2 
3 
4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

20 
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3.3 Biotechnology Events 

V15abc Main Themes [maximum three codings] 

Transgenic 

Microorganisms 
Plants breeding 
Animal breeding 
Humans (general) 
Human Genome research 
Gene therapy 
Xenotransplanations 
GMO release, e.g. field tests of plants 

Safety / risks 

Laboratory, workers 
Environment 
Public, local community 
GM food 

Identification 

Genetic 'finger printing' for crime 
Genetic 'finger printing' for other purposes 
Diagnosis, testing, predictive medicine 
Screening of large populations 
Insurance issues 
Privacy, protection of genetic information 

Other issues 

Patenting, property rights 
Economic prospects, opportunities 
Pharmaceuticals, vaccines 
Reproduction, child bearing e.g. in-vitro fertilization 
DNA, genetic research (unspecific) 
Public opinion on genetics, biotech 
Biodiversity 
Legal regulation 

1 
2 
3 
4 
5 
6 
7 
8 

9 
10 
11 
12 

13 
14 
15 
16 
17 
18 

19 
20 
21 
22 
23 
24 
25 
26 
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Voluntary regulations 
Science policy for biotechnology, genetics 
Education, genetic literacy 
Human inheritance 
Eugenics 
Military, defence issues 
Ethical issues 

Other 

Commentary: Most articles will cover several them es. We code three themes (V15abc). 

V16 Main actor [one coding per article] 

Not applicable, unknown 

Public sector 

Parliament 
Government (general) 

Government agencies (specific) 
Environment 
Health 
Industry 
Agriculture 

Government research institutions 
Universities (scientists) 
Ethics committees 
Hospitals 
National patent office 
Police 
Military 
Judicial, legal voice 
Technology Assessment agency 
The public, public opinion (also: 'we', 'one*) 
The media, published opinion 

Private sector 

27 
28 
29 
30 
31 
32 
33 

34 

0 

1 
2 

3 
4 
5 
6 

7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

Political parties 
Religious organisations 

18 
19 
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Consumer groups 20 
Environmental organisations 21 
Labour unions 22 
Agriculture, farming 23 
Professional organisations: medical, legal etc. 24 
Scientific organisations 25 

Patient groups, lobbies 26 
Industry, producers 27 
Distributors 28 
Scientists in private laboratories 29 
Other 30 

International institutions 

Developing countries 31 
European patent office 32 
European Union, E Commission, E Parliament 33 
OED, EFTA/EEG 34 
UN organisations 35 
Other international organisations 3 6 

Commentary: What type of actor, who is mentioned? We code one actor. Other actors 
will be coded under v20 [responsibilities], v32, v33, v36, v37 [demands], v38, v40, v41, 
v43 [actor evaluations]. 
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V17 Type of controversy 

None 

If a controversy, is the report 
Balanced 
Imbalanced; advocating a position 

V18ab Locations of event [maximum two codings] 

Not mentioned 
National regions 1 

Location international  

EU 
Austria 
Belgium 
Denmark 
Finland 
France 
Germany 
Greece 
Italy 
Ireland 
Netherlands 

Luxembourg 
Portugal 
United Kingdom 
Spain 
Sweden 
Other Europe 
USA 
Canada 
Larin America 
USSR, Russian Federation area 

0 

1 
2 

0 
-20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
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Japan 41 
Other East Asia, inclusive of China 42 
Other Asia 43 
North Africa 44 
Sub Saharan Africa 45 
South Africa 46 
Australia 47 
New Zealand 48 
Developing countries, Third world' 49 

Not identified place 50 

Commentary: for coding the National regions codes 1-20 are reserved; we code a 
maximum of two locations per article. 

3.5 Impacts / outcomes 

V19 Likelihood of benefits [maximum two codings] 

Not mentioned 0 

Very unlikely 1 
Rather unlikely 2 
Rather likely 3 
Very likely / already present 4 

Mentioned, but likelihood (probability) not quantified 9 

V20ab Type of benefits [maximum two codings] 

Not mentioned 0 

Economic growth, development 1 
'Third World' development 2 
Health 3 
Legal 4 
Social equality 5 
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Moral, ethical 6 
Environmental, ecological 7 
War and peace, military 8 
Research 9 
Consumer 10 

Other 20 

V21 Likelihood if risks/costs [maximum two codings] 

Not mentioned 0 

Very unlikely 1 
Rather unlikely 2 
Rather likely 3 
Very likely/ already present 4 

Mentioned, but likelihood (probability) not quantified 9 

V22ab Type of risks/costs [maximum two codings] 

Not mentioned 0 

Economic growth, development 1 
'Third World' development' 2 
Health 3 
Legal 4 
Social inequality 5 

Moral, ethical 6 
Environmental, ecological 7 
War and peace, military 8 
Research 9 
Consumer 10 

Other 20 
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4 Ratings, judgements 
Rationale: In the last section we obtain judgement data; valuation ratings may be useful to 
explore links with survey data on public opinion. 

V23a Negative valuation of biotechnology, genetic developments 

Not applicable 0 

Slightly critical, some discourse of concern 1 
Somewhat critical 2 
Quite critical 3 
Very critical 4 
Extremely critical: discourse of great concern, of doom 5 

V23b Positive valuation of biotechnology, genetic developments 

Not applicable 0 

Slightly positive; discourse of promise 1 
Somewhat positive 2 
Quite positive 3 
Very positive 4 
Extremely positive; discourse of great promise, of Progress 5 

Commentary V23a/V23b: Code in every case: tone as set by the author of the article; 
use rating scale for negativity' and fpositivity. 

V24 Use of metaphors [voluntary] 

No metaphor 0 
Metaphors used 1 

Comment: this is only an index for purposes of later retrieval. 
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V25 Focus 

Main biotechnology, genetics focus 1 
Other story only with bio tech/genetic reference 2 
Symbolic or rhetorical usage of biotech, only 3 

Commentary: There are three degrees of focus: Firstly, those with a clear foc us on 
biotechnology or a genetics; secondly, articles with a different focus, but with a extended 
reference to biotech/genetic; thirdly, articles that refer to biotechnology or genetics only 
symbolically and in passing, for example as a very short reference. 

V26 Frame [code every article with one frame only] 

1 'Progress': celebration of new development, breakthrough; direction of history; 
conflict between progressive/conservative-reactionary. 

2 'Economic prospect': economic potential; prospects for investment and profits; 
R&D arguments. 

3 'Ethical': call upon ethical principles; thresholds; boundaries; distinctions 
between acceptable/unacceptable risks in discussions on known risks; 
dilemmas. Professional ethics. 

4 'Pandora's Box': [likely before the event] call for res traint in the face of the 
unknown risk; the 'opening of flood gates' warning; unknown risks as 
anticipated threats; catastrophe warning. 

5 'Runaway': [likely after the even t] fatalism after the innovation; having 
adopted the new technology/products a price may well have to be paid in the 
future; no control any more after the event. 

6 'Nature/nurture': environmental versus genetic determination; inheritance issues. 

7 'Public accountability': call for public control, participation, public involvement; 
regulatory mechanisms; private versus public interests; openness of procedures; 
transparency; justification of procedures 

8 'globalisation': call for global perspective; national competitiveness within a 
global economy; opposite: splendid isolation. 

Commentary: We suggest to use the term 'frame' with the following preliminary definition: 
A frame is a structure that (a) organises central ideas on an issue, (b) deploys particular 
symbolic devices and metaphors, and (c) defines a particular controversy within the frame 
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[= an agreement about how to disagree]. A frame's function is to construct meaning, 
incorporating new events into its interpretative envelope. 

We suggest distinguishing 'theme' and 'frame' as figure-ground ambiguity: the frame is 
ground, the theme is figure. The same theme, e.g. genetic testing, could be presented in 
different frames, and same frame can accommodate different themes. There may be 
however statistical associations between themes and frames. 

This list of categories is meant to be exhaustive, that means we don't use the option 
"other". Every article is supposed to fit into one of these eight categories and shall be 
coded in that way. 
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Intra-coder reliability 
6 month after the coding 50 articles were re-coded, by the same coder. 

Table 1. Inter-coder reliability. 

Variable Percent 

v5 Month 98 
v6 Day of month 100 
v 7 Year 100 
v8 Weekday 96 
v9 Page type, exposition 58 
vll Size of article 100 
vl2 Newspaper section 86 
vl3 News format 78 
vl4 Author 76 
vl5a Main theme 56 
vl5b Main theme 28 
vl5c Main theme 60 
vl6a Main actor 72 
vl6b Main actor 68 
vl7 Type of controversy 70 
vl8a Location of event 92 
vl8b Location of event 74 
vl9 Likelihood of benefit 68 
v20a Type of benefit 76 
v20b Type of benefit 76 

v21 Likelihood of risks/costs 66 
v22a Type of risks/costs 78 
v22b Type of risks/costs 86 
v23a Valuation tone 82 
v23b Valuation tone 92 
v24 Metaphors 88 

v25 Focus 92 
v26 Frame 60 
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Shortened and collapsed versions of variables 

Variable Re-coded variable Original variable (see Appendix 1 for information of 
individual ite ms) 

V12 Newsp aper section -vl2ravh 1. News 
2. Deb/ed 
3. Science 
4. Other 

1, 2, 3, 4 
6, 9, 13 
8, 12 
5, 7, 10, 11, 14, 15, 16, 17 

VI3 News format - vl3t/d 1. TT 
2. Reportage 
3. Ed/com 
4. Other 

1 
2,3 
4, 5, 6 
7,8 

V14 Author - vl4t/d 1. TT 
2. Journalist 
3. Scientist 
4. Politician 
5. Other 

1 
2, 3,4 
5 
6 
7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20 

V15 Main theme - vl5ravh 1. R & D 
2. Economy 
3. Ethics 
4. Regulation 
5. Risk 
6. Other 

1, 2, 3, 4, 5, 6, 7, 13, 14, 15, 16, 17, 21, 22, 23, 30 
20 
31, 33 
18, 19, 26, 27, 35 
8, 9, 10, 11, 12, 25 
24, 28, 29, 32, 34 

V16 Main actor - vlôravh 1. Scientist 
2. Politician 
3. Ethics 
4. Industry 
5. Other 

8, 10, 15, 25 
1, 2, 3, 4, 5, 6, 7, 11, 12, 13, 14, 18 
9, 19 
23, 27, 28, 29, 37, 40 
16, 17, 41, 20, 21, 22, 24, 26, 30, 31, 32, 33, 34, 35, 
36 

V18 Location - vl8rec 1. Sweden 
2. International 

1-20 
21-49 

V19 Likelihood of benefit 
V21 Likelihood of risk -v l921 1. Risk only 

2. Benefit only 
3. Risk&benefit 
4. Neither 

See Codebook, 1998, p. 34 

V20 Type of benefit - v20rec 1. Progress 
2. Health 
3. Ethical 
4. Environmental 
5. Other 

1, 2, 5 
3 
6 
7 
4, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20 

V22 Type of risk - v22rec 1. Progress 
2. Health 
3. Ethical 
4. Environmental 
5. Other 

1 , 2 , 5  
3 
6 
7 
4, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20 

V23a Negative valuation 
V23b Positive valuation - v23r Ordinal sca le -5-5 The two variables were merg ed into one scale 
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small medium large 

Figure 1. Distribution of article size over time. 
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irvhouse journalists news agencies scientists politicians 

Figure 2. Distribution of article authors over time. 
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o 30 

20 
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reason feeling both equally I 

Figure 3. Distribution of articles focusing on benefits, risks, risks and benefits, or neither risks 
nor benefits, over time. 

1973-80 1981-85 1986-90 1991-96 

I • scientists B politicians Pother Qindusry • ethical committee 

Figure 4. Differences in foots of actors between the four waves. 
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1981-85 

•factual B both factual & emotional Qemotionai 

Figure 5. Differences in factual versus emotional coverage between the four waves. 

0,3  

-0,6 

B Valuation tone j 

Figure 6. Differences in valuation tone between the four waves1. 

1 The scale range from -5 to 5 but the figure only shows -0.6 to 0.3, which makes the differences 
look bigger. 



Appendix 4 

Table 1. Differences in content and valuation between the four waves of debate. 

1973-80 1981-85 1986-90 1991-96 
Total 13% 23% 24% 39% 

N (86) (152) (161) (260) 
Size 

small 57% 57% 53% 56% 
medium 20% 21% 26% 36% 
large 23% 22% 21% 8% 

Format 
latest news 36% 40% 44% 43% 
reportage 31% 26% 33% 45% 
ed./com 22% 26% 19% 8% 
other 10% 9% 4% 5% 

Author 
news agency 8% 3% 16% 16% 
journalists 54% 53% 58% 69% 
scientists 12% 10% 3% 3% 
politicians 8% 3% 4% 0.5% 
others 19% 32% 20% 12% 

20 

o 10 
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I -Ethics/DN Ethics/papers | 

Figure 7. Comparison of the distribution of attention to ethics between Dagens Nyheter and the 
real world i ndicator (scientific papers). 
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Figure 8. Comparison of the distribution of attention to regulation between Dagens Nyheterand 
the real world indicator (scientific papers). 

65 

« 40 

S 30 

73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 

R&D/DN R8>D/paper 

Figure 9. Comparison of the distribution of attention to research & development between Dagens 
Nyheter and the real world indicator (scientific papers). 
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